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Foreword

Public health, public health research, and STI/HIV prevention science are all
at crossroads. “Expansion,” “Advancement,” “Repositioning,” and “Paradigm
shift” have become frequent expressions associated with prevention science
and public health. As it became increasingly clear that prevention of HIV
infection and many other sexually transmitted infections (STIs) remained
beyond reach, even in the presence of efficacious interventions, attention has
shifted to the importance of dissemination and implementation of effective
interventions. Differences between efficacy in clinical trials, effectiveness in
the real world, and large impact at the population level have become increas-
ingly evident. Contextual understanding of STD/HIV epidemiology now
includes understanding of social and structural determinants; sexual and
social networks; and geographic, demographic, and subpopulation concen-
trations. Effective preventive interventions must focus on issues of targeting,
coverage, and scale-up. Current economic realities highlight the importance
of cost-effective resource allocation and maximization of return-on-investment
in public health. Public health leaders and practitioners are considering how
STI/HIV prevention fits into a system that creates a positive and sustainable
dynamic between public health and health care institutions and trains indi-
vidual providers to appreciate and incorporate population health.

The editors have brought together a team of international experts to pres-
ent the evolution of promising new approaches in “The New Public Health
and STD/HIV Prevention: Personal, Public and Health Systems Approaches.”
The concise and thoughtful “Introduction” provides an excellent summary of
the new directions in the field. The section on social determinants and other
influences on STI/HIV represent emerging paradigms in public health (e.g.,
sexual networks, concentration, and geographic and temporal dispersion of
STI/HIV).

Critical factors in approaches to prevention are also addressed, including
scaling up, targeting, and coverage, and distribution of prevention resources
and its impact on sexual health. The book further highlights prevention
approaches for population groups, as well as specific programs taking decidedly
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systemic, multicomponent approaches. The critical reviews of specific
prevention programs in different developed countries provide interesting
historical accounts of focused prevention efforts.

This book will be of great interest and value to experts in STI/HIV preven-
tion and beginning students in health sciences alike, whether their background
is in medicine, public health, the social sciences, or systems science.

Seattle, WA, USA King K. Holmes, MD, PhD
William H. Foege Chair,

Department of Global Health Professor,

Departments of Global Health,

Medicine, Microbiology, and Epidemiology

University of Washington
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Introduction

Sevgi O. Aral, Kevin A. Fenton,

and Judith A. Lipshutz

Sexually Transmitted Infections (STI), including
HIV, remain among the most prevalent and costly
health conditions facing western industrialized
countries. In the United States alone, more than
19 million STIs are believed to occur each year,
costing approximately $17 billion in diagnosis,
treatment, and care costs [1, 2]. In Europe there
are more than two million people living with
HIV, and in 2010, 27,116 newly diagnosed HIV
infections were reported across the European
Union and the European Economic Area (EU/
EEA) [3]. As with the US, the STI epidemics are
remarkably distinct in individual countries. While
some conditions such as chlamydia and the viral
STIs are highly prevalent and demonstrate pat-
terns consistent with generalized epidemics, STIs
overall continue to disproportionally affect cer-
tain key populations, in particular men who have
sex with men (MSM), persons originating from
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countries with generalized HIV epidemics and
people who inject drugs. In many industrialized
settings, governments continue to struggle with
bringing these epidemics under control as they
face stable or increasing STI/HIV rates among
MSM, high prevalence of undiagnosed infection
among young people, and poor coverage of treat-
ment, care, and vaccination services for at-risk
populations.

Recent advances in prevention, treatment, and
care options for these conditions combined with
improved political awareness and support
provide opportunities for hope. Advances in
biomedical prevention approaches for HIV,
including the use of highly active antiretroviral
treatment that both improves the clinical out-
comes for people living with HIV and reduces
onward transmission of HIV infection, have
drawn attention to the importance of balancing
individual and population approaches to health as
part of STI/HIV prevention efforts. In contrast,
many challenges now faced by programs directly
reflect the difficulties in public health funding,
design, and implementation of effective preven-
tion and clinical interventions. Chief among these
are the funding challenges imposed by the global
economic downturn; reforming of health and
public health systems towards greater account-
ability, quality, and impact; changing public
expectations for individual, family, and commu-
nity health; and changing perceptions of the role
of government, private, and community sectors
in the delivery of health and healthcare. While
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these changes promise a new approach to public
health, they also threaten to fundamentally change
the way health systems, and therefore STI/HIV
prevention, treatment, and care efforts, are deliv-
ered in the twenty-first century.

The understanding that STI epidemics are
determined by the dynamic interplay between the
individual, the infectious agent, the environment,
and prevention and care interventions is now well
established. Indeed, much of the historical
response to STI/HIV epidemics have tradition-
ally been led by partnerships between the clinical
and public health sectors. It is therefore critical
that our efforts to enhance the impact and effec-
tiveness of STI/HIV prevention occur within the
context of understanding and leveraging develop-
ments in public health systems and policy.
Traditionally, public health’s unique contribution
to STI control has included ensurance of robust
clinical, behavioral, and laboratory surveillance;
social marketing, health communication, and
public education; policy formulation, implemen-
tation, and evaluation; partner notification; multi-
sectoral collaboration; quality assurance and
improvement; and research. As we move into the
second decade of the twenty-first century, under-
standing how these traditional roles of public
health are evolving and what might lie ahead will
be important strategies for those interested in
STI/HIV prevention.

The New Public Health in Historical
Context

The definition, scope, challenges, and opportuni-
ties in public health change and evolve continu-
ously—hence the repeated use of the term “The
New Public Health” in the literature. Half a cen-
tury ago, in an article dated September 1959, the
late Milton Terris stated: “The changing charac-
ter of public health is evident to anyone who
wishes to see. This change implies consequences,
however, and these are too often overlooked”
[4]. Terris argued that the importance of epide-
miologic research in the noninfectious diseases
was not understood; most research funds went
to laboratory and clinical studies; training in
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biostatistics and epidemiology was inadequately
funded; and only two state health departments —
California and New York—had developed strong
programs of research into the epidemiology of
cancer, heart disease, and other noninfectious
diseases. The challenges facing public health in
the United States at the end of the 1950s included
the present and potential shortages of physicians,
dentists, nurses, and other health personnel. State
health departments were encouraged to provide
leadership to help meet these educational and
training needs. At the same time Terris noted,
“The responsibilities of public health today are
much greater than ever before” [4]. Between
1950 and 1959, the real expenditures of local
health departments failed to keep pace with the
increase in population [5]. “Thus, at a time when
under budgeted and understaffed state and local
health departments face new and greater demands
for their services, federal support for public
health services is being curtailed rather than
expanded” [4]. This description could easily fit
public health in 2012.

Three and a half decades later (1995), a dis-
cussion paper by the World Health Organization[6]
used the specific term, “The New Public Health”
in the global context, and suggested that it was
not so much a concept as it was a philosophy
which endeavored to broaden the older under-
standing of public health so that, for example, it
included the health of the individual in addition
to the health of populations, and sought to address
contemporary health issues concerned with equi-
table access to health services, the environment,
political governance, and social and economic
development. The new public health philosophy
sought to put health in the development frame-
work to ensure that health is protected through
enactment of public policy, and included interest
in identifying implementable strategies to solve
the issues of the time,[6] again, a call for change
that could have been formulated in 2012.

Reminiscent of the often observed generaliza-
tion, the more things change the more they stay
the same. Robert Wood Johnson’s 2010 issue
brief entitled, “Preventing Chronic Disease: The
New Public Health” [7] focused on the need for
policy change at the community level to change
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people’s lifestyles. The authors point to the recent
global economic recession and the chronic dis-
ease epidemic in the United States that necessi-
tate difficult decisions regarding the allocation of
limited public health dollars. Their analysis sup-
ports proven community prevention programs in
that they help to modify lifestyles that improve
health, and policy interventions that constitute a
powerful tool toward the success of such preven-
tion programs.

The definition and scope of public health
evolve continuously as a consequence of chang-
ing challenges including: shifting demographics,
epidemiology, and the political, social, and eco-
nomic environment; and changing opportunities
in the form of biological, social and management
science, and tools and technologies. Such change
has important implications for public health in
general and the control and prevention of specific
diseases and conditions in particular.

Preventing Sexually Transmitted
Diseases and HIV: Changing
Challenges and Opportunities

In the area of sexually transmitted disease and
human immunodeficiency virus prevention, major
changes have taken place over the past few
decades, which have modified the scope and
structure of both the challenges and the opportu-
nities facing the field, thereby redefining public
health in this domain. In this context, the relevant
parameters include: the shift in our understanding
of health from the sole provision of diagnostic and
treatment services to sick individuals, to the pro-
vision of prevention services to well populations
with the goal of maximizing wellness; the current
global economic crisis and the consequent decline
in financial resources available for public health;
the related increased emphasis on accountability,
efficiency, effectiveness, impact evaluation, and
maximization of returns on public health invest-
ments; an epidemiologic transition from infec-
tious to chronic diseases; demographic changes in
mortality, fertility, and migration with their resul-
tant modifications of the age, sex, and geographic

structure of populations; and significant shifts in
sexual norms and behaviors accelerated by the
effects of such population drivers as urbanization
and globalization. Concurrent with these changes
in challenges have been remarkable developments
in the tools, technologies, and the science base
available to public health and healthcare workers
in sexually transmitted disease and human
immunodeficiency virus prevention.

At this time, we have efficacious biomedical
interventions for the prevention of sexually trans-
mitted infections [8], and during the past few
years biomedical interventions including male
circumcision, microbicides, pre-exposure chemo-
prophylaxis, and early anti-retroviral therapy
have been shown to effectively prevent acquisi-
tion and transmission of HIV [9-14]. However,
challenges remain and exert pressure on public
health so as to change its definition and scope.
One such challenge involves the need for defining
combination intervention packages which take
into consideration the highly complex interac-
tions among interventions and the context they
are introduced into; and the need to maximize the
synergies among interventions implemented con-
currently while minimizing potential antagonisms
among them [15-18]. Other challenges include:
the limited arsenal of effective interventions; the
difficulty involved in implementing effective pre-
vention interventions at sufficient scale and inten-
sity relative to the need; the scattering of
interventions across geographic areas and the
resulting inability to realize synergies that multi-
ple interventions in one location could lead to;
the insufficient targeting of interventions to key
affected populations, especially in concentrated
and mixed epidemics; and the lack of linkages
between prevention services, between preven-
tion, care and treatment services, and across clin-
ical and community-based settings [19, 20].

These challenges push the boundaries of HIV
and STI science. The outcomes that need to be
focused on are no longer, solely, individual-level
health outcomes, even if those are considered in
the aggregate. It is important to attend to rates of
transmission and acquisition that take place in
populations. The key issues are no longer, solely,



those of biomedical interventions to affect
biomedical processes or behavioral interventions
to change risk behaviors of individuals. STI/HIV
scientists now have to consider how much of the
biomedical and behavioral interventions need to
be employed, in which combinations, at what
scale, to which subpopulations, at which time, for
what duration. Concurrently, it is essential to
figure out which resources (and how much) and
which intervention combination will be used for
which subpopulation in order to maximize returns
on STI/HIV prevention investments.

The Changing Topography
of the Science Base

The STI/HIV scientific field has responded to
these challenges by issuing new guidance for
HIV prevention programs [19] and by introduc-
ing use of new scientific paradigms to the field,
such as implementation science and program sci-
ence, to guide the new public health [8, 15]. The
financial crises in the early twenty-first century
and the resulting efforts to control public spend-
ing and debt have exerted growing pressure on
traditional funding channels for health globally.
Thus, two key issues for the new public health are
strategic allocation of limited resources to maxi-
mize return on public health investments and the
generation of additional resources for prevention
[18, 20]. The public health field has responded to
the need of generating additional resources by
developing new funding mechanisms [20].
Strategic allocation of resources to maximize
return on public health investments is the key
focus of program science [18]. Cost-effectiveness,
cost—benefit, and comparative effectiveness anal-
yses are increasingly used to monitor return on
investments.

Increasingly, health care providers are chal-
lenged to understand the determinants of health
and policies that can influence health [21].
Physicians and nurses are expected to function as
advocates for preventive policies in their com-
munities. A new public health approach calls for
its workers to move beyond the causes and effects
of individuals’ health; rather, they need to con-
sider population science, and be well versed in
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population-level  determinants, transmission
dynamics, complex interactions, and health
systems.

Mathematical modeling, traditionally
employed to describe infection transmission
dynamics and to predict future behavior of epi-
demics, is increasingly the methodology the field
turns to in support of policy choices and popula-
tion-level evaluations of intervention effects.
Recent examples of this practice include the use
of mathematical modeling in the identification
and description of combination interventions [22]
and in the proposal that universal voluntary HIV
testing with immediate antiretroviral therapy may
be a viable strategy for eliminating HIV [23-25].

The so-called “prevention cascade” has
become a salient focus for many in the operations
research area following the realization that,
despite availability of efficacious interventions
for the prevention of mother-to-child HIV trans-
mission (PMTCT), many in the developing world
have had inadequate access to these interventions
and scientific understanding of the field perfor-
mance of the interventions was lacking [26, 27].
This emphasis marked a major shift in STI/HIV
prevention science, away from a focus solely on
efficacy to one which includes real-world effec-
tiveness and population-level impact [28].

The focus on effectiveness, population-level
impact, and thus, issues of coverage and scale-
up, has highlighted the importance of health sys-
tems in STI/HIV prevention. Health systems
strengthening interventions now receive consid-
erable attention at both the programmatic and
scientific levels [29]. Moreover, health systems
strengthening efforts are now considered to be a
specific approach to responding to HIV/AIDS
epidemics [30]. Examples include the U.S. public
health efforts to integrate STI and HIV programs
and to promote public health practices in primary
care settings.

The requirement that prevention efforts
achieve population-level impact has reactivated
methodological debates around best ways of
monitoring and evaluating health at the popula-
tion level and attributing effect to interventions.
While some in the field argue for the need for
community randomized trials and approximations
to RCTs through the use of counterfactuals
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where RCTs cannot be implemented, others point
to the drawbacks of RCTs [31, 32]. The results of
these debates will have to take sufficient account
of the complexities involved in populations, the
interactions that rule cause—effect relationships
in complex systems, the importance of the inter-
actions between interventions and the context
into which they are introduced, and the interac-
tions among interventions themselves.

Emerging Foci in the New Public
Health Science

Several functions, which have traditionally been
served by prevention program experts based on
past experience, are increasingly becoming the
subject of scientific inquiry and analyses. These
new foci include analyses of social and sexual
networks [33]; analyses of concentrations of
morbidity and risk behaviors [34-36]; analyses
of targeting of prevention interventions[37]; and
potential strategic approaches to expanding cov-
erage, and consideration of the health systems
context [38]. These developments suggest public
health science is undergoing major change and
may look quite different in the coming decade.

Volume Contents

In this book, the authors examine present and
anticipated sexual health challenges, their deter-
minants and the populations that are dispropor-
tionately affected in a complex world with great
inequalities. The book is divided into four sec-
tions that together provide an integrated perspec-
tive of personal, population, and systems-level
aspects of STI/HIV prevention in developed
country settings. These chapters are intended to
provide a holistic view of the STI/HIV landscape
in combination with pragmatic approaches to
prevention.

The first section introduces socio-demographic
factors and subsequent challenges that influence
sexual health in the early part of the twenty-first
century as well as societal issues that create
parameters affecting the epidemiology of STI
and HIV. Topics outside of the traditional social

determinants of health, such as migration pat-
terns and commercial enterprises, are examined
to demonstrate more direct implications of these
influences. Adimora and Schoenbach describe
the social determinants of heterosexual partner-
ing and sexual networks as they relate to STI/
HIV with emphasis on the US where STI rates
exceed those of other industrialized countries.
They argue for a new approach to STI/HIV pre-
vention that addresses social determinants of
STIs and other outcomes. Peter White’s chapter
focuses on disparities in the distribution of STI
and HIV in space, time, and by population group,
and then explores the causes of these disparities
and their implications for interventions. He
argues that thinking in terms of populations, not
just individuals, is critical to applying the best
intervention science. Discussion includes the
complex interaction of many factors often eluci-
dated by theoretically based insight from mathe-
matical modeling which allows the testing of
hypotheses and guidance of empirical research.
From an epidemiological perspective, Butler and
Hallett examine the literature on migration and
the spread of STIs, particularly HIV. They dissect
the operations of migration as both a mechanism
that brings infected individuals together with
uninfected individuals and a trigger for different
types of changes in behavior. While acknowledg-
ing data limitations, they suggest the importance
of understanding the impact of migration on STI
and HIV epidemics so as to identify appropriate
interventions. Jolly and Wylie explore character-
istics of sexual networks through theories of
homophily, heterogeneity and social aggregation,
and then describe networks wherein specific STIs
and HIV survive. They review social network-
inspired prevention strategies and suggest that a
social network approach could facilitate analyses
of social cohesion and social capital which in
turn could positively influence network norms
and lower STI rates. The authors conclude that
network methods should be considered for rou-
tine surveillance and research but note the chal-
lenge of not knowing the extent to which their
application results in an improvement over previ-
ous methods. In their chapter, Wohlfeiler and
Kerndt frame their discussion of sexual health in
the context of the need to balance achievement of



public health with protection of individual rights.
They discuss these issues through two examples:
patrons of commercial sex venues like bathhouses
and sex clubs, and performers in the adult film
industry. They argue that public health must work
with these nontraditional partners to achieve pos-
itive health outcomes in populations vulnerable
to STI/HIV infection.

Important considerations for successful imple-
mentation of STI/HIV programs constitute the
focus of the second section of the book. These
chapters address issues critical to ensuring high
population-level impact. Chesson and colleagues
discuss distribution of funding levels for HIV and
STIs in the US and how it relates to burden of
disease. In review of key models, they further dis-
cuss the association between funding levels and
disease incidence and what might happen in either
the absence or increase of funding. They conclude
with discussion of resource allocation models,
the importance of taking cost effectiveness into
consideration when making funding decisions,
and the potential of public investment in maxi-
mizing STD and HIV prevention impact. Peters
and colleagues review the current state of knowl-
edge and practice on scaling up and achieving
universal coverage of HIV and STD health ser-
vices as well as what is known about targeting
interventions to specific populations. They con-
tend that the concept of scaling up needs to go
deeper than the simple notion of quantitative
coverage of health services to ensure sustainable
effects. Targeting approaches are assessed as
ways to improve the effectiveness, equity, and
efficiency of health service delivery. In recogniz-
ing the worldwide influence of electronic media,
Rietmeijer and MacFarlane explore its role in
STI/HIV prevention. They provide an overview
of the scientific literature that has examined the
Internet as an environment for STI/HIV risk, pre-
vention and care, and propose avenues for future
research and development of innovation at the
interface between electronic media and the pre-
vention and care of STI/HIV. They further sug-
gest the role of new technologies in shaping a
new approach to public health. Kevin Fenton’s
chapter describes the complexities of leadership
and governance for prevention and public health
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programs describing them as essential building
blocks of effective health systems, robust public
health responses, and ultimately, effective STI/
HIV prevention and sexual health programs in
western industrialized settings. He discusses the
challenges facing the public health workforce and
then critically examines the evolving definitions
of leadership within the context of public health,
STI/HIV prevention, and sexual health programs.
He argues that successful public health systems,
including those that support sexual health, require
an understanding of the whole health system as
well as both political action and technical solu-
tions. The chapter identifies key domains for
strengthening leadership for STI/HIV prevention
and supports the need to continuously nurture
public health leadership as a core component of
successful sexual health programs.

The third section focuses on six specific popu-
lations disproportionately affected by STI/HIV
with special attention to influences of social
determinants on their sexual health. Jeanne
Marrazzo writes about STD/HIV prevention
issues for women, including opportunities such
as the HPV vaccine and topical antiretrovirals for
HIV. She acknowledges the diversity of impacted
women and notes the complexities that underlie
women’s vulnerability to these infections. The
chapter by Needle and colleagues focuses on per-
sons who inject drugs (PWIDs) who constitute an
estimated 15.9 million people worldwide and
bear a disproportionate burden of STI/HIV. They
document consequences and costs of not acting
on science-based policies as well as the impor-
tance of scaling up comprehensive HIV preven-
tion programs. They move on to examine
macro-level, structural determinants of STI/HIV
in PWIDs that shape vulnerability, risk, transmis-
sion and response to these infections. They con-
clude with a discussion of challenges that remain
in addressing disease in this vulnerable popula-
tion. Guadamuz and colleagues focus on men
who have sex with men (MSM) acknowledging
the many variables that operate beyond the level
of the individual and influence their dispropor-
tionate burden of disease. They discuss a series of
complex interrelated domains that impact the
efficacy and effectiveness of STI/HIV prevention
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practice among MSM in the US and suggest that
there are opportunities to enhance health promo-
tion programs that integrate multiple levels of
intervention and make our research agendas more
innovative. In particular, they suggest a new
framework for STI/HIV prevention in MSM
based on the syndemics theory which acknowl-
edges the interaction of various psychosocial
health conditions as enhancers of the harmful
effects of each other and together raise risk levels
for STI and HIV. Dean and Myles explore how
the sexual health of various racial/ethnic groups
is influenced by structural and social determi-
nants and provide examples of the impact of key
societal systems on the ability of racial and ethnic
minorities to achieve optimal sexual health. They
discuss systems-based approaches to improve
sexual health and reduce rates of STIs among
racial and ethnic minorities in the United States.

Focused on adolescents, Fortenberry and
Hensel explore an approach to STI prevention
that shifts the traditional approaches of risk factor
reduction to a construct that emphasizes sexual
health. They suggest an approach that supports
healthy sexual development while still maintain-
ing attention to adverse outcomes of sexual
behaviors such as STIs. Their construct is linked
to three key public health indicators: number of
recent sex partners; frequency of condom use;
and STI. Sexual health, they suggest, is a guiding
paradigm for a successful public health approach
to STI prevention.

The final section includes a series of critical
reviews of recent prevention programs that have
addressed STI/HIV prevention from a systems-
level perspective. These programs incorporate
dimensions beyond the traditional approaches
including many represented in this book. Two
HIV/AIDS programs are illustrated in the first
couple of chapters for the US and Australia. With
an historical lens, Valdiserri provides a critical
review of programmatic responses to the HIV/
AIDS epidemic in the US which help elucidate
efforts that have resulted in successful prevention
outcomes, deconstruct and analyze attempts that
have failed, and continue to refine our knowledge
of the various determinants that influence pro-
gram success and failure. This chapter explores a

variety of prevention approaches spanning those
that target individuals, focus on communities, or
strive to alter the systems that serve individuals,
families, and communities at risk for acquiring or
transmitting HIV. He demonstrates the complex
interplay between people, communities, systems,
and circumstances that have and must continue to
be considered to address the HIV epidemic.
Mindel and Kippax describe Australia’s approach
to HIV/AIDS through a partnership model that
includes government, affected communities, pub-
lic health, and research institutions. They credit
their ongoing success to use of a social public
health framework which, when effective, recog-
nizes that people are not only individuals but also
members of groups, networks, and collectives.
Their analysis includes comparisons with
approaches of other developed countries, includ-
ing the US. The next review by Valentine and
DeLisle illustrates lessons learned from the 1999
syphilis elimination campaign in the U.S. which
aimed not only to eliminate the disease but also to
reduce disparities in sexual health and improve
public health capacity. The campaign sought to
better address a variety of individual factors and
social determinants that sustain the infectious
syphilis epidemic by promoting public health
interventions at the individual, community, and
structural levels. As the campaign did not reach
its intended goals, the authors concluded that epi-
demics can evolve faster than agencies, programs,
or research can address them, as was the case
with the syphilis elimination campaign in the US.
They note challenges at local, state, and federal
levels in willingness to adjust strategies when
outcomes fall short of expectations. Markowitz
and Hariri review the status and impact of the
recently recommended HPV vaccine in the U.S.
with a focus on its role in prevention of associ-
ated outcomes such as cervical cancer. Noting
that the addition of this vaccine adds primary pre-
vention strategies to cervical cancer prevention,
the authors discuss the opportunities it avails for
interaction among traditional and nontraditional
disciplines as part of the arsenal of cervical can-
cer prevention as well as the potential to reduce
disparities in cervical cancer morbidity and
mortality. They also discuss such challenges as



public perceptions, vaccine uptake, high cost and
low access issues. The comparison of approaches
to Chlamydia control in the US and UK is the
topic of the chapter by Low and colleagues. After
reviewing the evolution and current state of
Chlamydia control efforts in both countries, they
raise questions about the real impact of these
models in reducing burden of disease, including
adverse outcomes, and in turn suggest the need
for additional innovations outside the current
paradigm to control this pervasive disease.

Given the timely but evolving nature of many
of these topics and the challenging context of
public health in the twenty-first century, the lit-
erature continues to grow as will the public health
responses to these pervasive infectious diseases.
Moving ahead, our challenge will be to apply
what is known, for the populations in greatest
need, at a scale and coverage for appropriate
impact, with a commitment to learn, improve,
and evaluate as we implement. No doubt, new
iterations of a “new public health” will continue
to be topics of discussion for upcoming genera-
tions of public health researchers, policy makers,
and practitioners.
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Social Determinants of Sexual
Networks, Partnership Formation,
and Sexually Transmitted Infections

Adaora A. Adimora and Victor J. Schoenbach

Social Determinants of Sexually
Transmitted Infection

Social factors have long been recognized as
important determinants of health [1]. In recent
years, social determinants—‘“the conditions in
which people are born, grow, live, work and age,
including the health system” (WHO Commission
on Social Determinants) [2]—have attracted
increasing attention as fundamental causes of dis-
parities in health status between individuals and
populations. Although most studies about social
determinants address chronic, non-communicable
diseases, a recent examination of the social epide-
miology literature from 1975 to 2005 found 44
review articles with infectious disease outcomes,
with the majority focused on HIV/AIDS [3]. The
emphasis on HIV is perhaps not surprising, since
HIV and other sexually transmitted infections
(STI) are by their nature social diseases.
Researchers have recently begun to trace the
pathways between social determinants and HIV/
STI [4-7]. The expression of sexuality, a perva-
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sive influence in human society, is shaped by
society. Social factors of all kinds, including those
related to education, occupation, neighborhoods,
migration, urbanization, mobility, affluence,
media, religion, substance use, incarceration, and
technological change, can influence sexual behav-
iors, partnership formation, and sexual networks,
with resultant effects on STI dissemination. This
chapter explores some of the primary modern-
day social determinants of heterosexual partner-
ing and sexual networks relevant to HIV/STI,
particularly in the USA, where STI rates exceed
those of all other industrialized countries [8].

Determinants of STI Transmission

Key determinants of the extent of spread of an
STI from an infected person to others are the like-
lihood of transmission during sexual contact,
sexual contact rate and sexual network patterns,
and duration of infectiousness of an infected per-
son. The likelihood of transmission depends partly
on the prevalence of infection in the pool of poten-
tial sexual partners [9]. Effective health care,
including prompt and appropriate diagnosis and
curative treatment, shortens the length of time
during which infected people remain infectious.
Even treatment that is not curative may reduce
infectiousness. Most notably, antiretroviral ther-
apy (ART) for HIV-infected patients decreases
their levels of HIV viremia and likely decreases
their infectiousness to others, an observation that
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has generated enthusiasm for expanded testing
and treatment [10]. Other prominent strategies for
reducing STI dissemination are use of condoms,
which reduce transmission efficiency, and initia-
tives to reduce contact with infected partners
through sex education to discourage early onset of
coitus and reduce overall number of sex partners.

Condom Use

Consistent and correct male condom use decreases
the risk of STIs (and of pregnancy) [11].
Consistent condom use results in 80% reduction
in the incidence of heterosexual HIV transmis-
sion [12]. The most common cause of condom
failure is lack of use during one or more episodes
of intercourse [13]. The proportion of the US
women who have ever used a condom has sub-
stantially increased during the past two decades.
Among the US women respondents in the NSFG
1982, 1995, and 2002 cycles who had ever had
sexual intercourse, 52%, 82%, and 90%, respec-
tively, reported ever having used condoms.
Among the US women respondents in the 2002
NSFG, aged 15-44 who had ever had sexual
intercourse, 92% of non-Hispanic White and
non-Hispanic Blacks and 78% of Hispanic
women had ever used a male condom. Much
smaller proportions (5% of Black women and 1%
of Hispanic and non-Hispanic White women)
have ever used a female condom [14]. Consistent
condom use, however, is much less common; for
example, in 2002 only 30% of the US men and
25% of the US women reported having used a
condom during most recent sexual intercourse.
Moreover, of those at risk for HIV because of
STD treatment within the past year or high-risk
sexual behaviors or drug use, 60% overall (55%
men, 68% women) did not use a condom during
last intercourse [15].

Health Care

Because treatment of an infected individual may
protect current and future sexual partners, health
care is a powerful force in STI dynamics. Health
care availability and quality are important social
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determinants of health [16]. Disparities in access
to health care are much greater in the United States
than in other industrialized countries, and contrib-
ute to the dramatic racial and ethnic disparities in
rates of chronic diseases and STIs, including HIV
[17]. In 2008, 46.3 million people in the US
(15.4% of the population) lacked health insurance.
Hispanics (32% uninsured), Blacks (19%), and
Asian Americans (17%) are considerably more
likely to be uninsured than Whites (10%) [18].
Health care reform, finally enacted in 2010, will
reduce the number of uninsured persons by about
half. However, differences in comprehensiveness
of coverage, required co-pays and deductibles,
and allowed reimbursement rates (which reduce
the number of providers available to patients who
rely on Medicaid) will continue to affect actual
access to health care services. There are also pow-
erful nonfinancial barriers to access, such as resi-
dential segregation, facility hours of operation and
location, and availability of transportation. Even
when access to care is equivalent, compared to
Whites, African Americans are more likely to
receive low-quality health care, with resultant
increased mortality [17].

Effective health care involves access to medi-
cations as well as to services. Access to medica-
tions has been a long-standing problem for many
patients with chronic health conditions. State
AIDS Drug Assistance Programs provide medi-
cations to low-income, uninsured people with
HIV infection in the US. However, the economic
crisis that began in 2007, with the resulting
unprecedented demand for program services due
to increased unemployment, caused many of
these state programs to run out of funding during
2010, rendering them unable to provide medica-
tions to eligible clients and placing more than
1,000 people on waiting lists as of May 2010
[19]. In the absence of ART these individuals will
be more infectious to people in their sexual net-
work, many of whom are likely also individuals
of lower socioeconomic status.

Sex Education

Comprehensive sex education programs have
been found to be effective in reducing risky
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sexual behavior among youth [20]; yet a cam-
paign by religious and political conservatives led
to state laws and federal funding restrictions on
sex education programming in public schools
that presented condoms as effective in preventing
STI. A great expansion in federal funding for
public school sex education (more than $1.5 bil-
lion over nearly 30 years) took place beginning in
the 1980s to support abstinence-until-marriage
sex education, notwithstanding the lack of data to
support its effectiveness in reducing risky behav-
ior [21]. Over 80% of abstinence-only curricula
used by grantees of the largest federal abstinence-
only initiatives contained false, misleading, or
distorted information about reproductive health,
including efficacy of condoms for preventing
infection [22]. Youth exposed to such programs
were significantly less likely to perceive condoms
as efficacious for preventing STIs [22]. A recent
randomized trial of a theory-based abstinence-
only intervention in African-American middle
school youth found reduced onset of intercourse
at 24 months post randomization compared to a
health-promotion control group and no difference
in self-reported condom use among sexually
active participants. The authors noted, however,
that the intervention did not meet federal criteria,
was not moralistic, and did not criticize the use of
condoms [23].

Sexual Network Patterns
and Behaviors Influence STI Rates

In the abstract, the world is a vast network of
sexual partnerships and potential partnerships.
Most adults are connected to another adult, some-
times more than one, and many have been con-
nected to others in the past. With sufficient
interconnectedness, sexual pathogens could
spread throughout the entire population. However,
most people form relatively few partnerships,
typically with people of similar age, race/ethnic-
ity, and socioeconomic class [24]. A small per-
centage, though, has many partners, including
partners with varied social, demographic, and
risk characteristics. This proportionately small

but relatively more active subset creates intercon-
nected networks that can dramatically affect STI
spread.

People’s propensity to acquire sexual partners
varies by age, gender, marital status, biological
influences, psychological characteristics, and
personal circumstances [25]. Social, economic,
and political factors affect these propensities and
also the environment in which they are expressed.
Together, individual and social factors determine
the number, configuration, and dynamics of sex-
ual partnerships over time, creating the networks
that enable STI to propagate.

Long-Term Monogamy

The major institutions that directly govern sexual
activity in contemporary society are family, reli-
gious institutions, and the legal system [26].
These institutions tend to support and protect
long-term heterosexual monogamy over other
partnering patterns. To the extent that people
remain in long-term monogamous relationships
(whether heterosexual or homosexual), sexual
acquisition and transmission of infection outside
the dyad will not occur.

Historically, most Americans have spent a
substantial proportion of their sexually active
adult lives in long-term monogamous relation-
ships, which have served as the foundations on
which families were created. However, during
the latter part of the twentieth century the domi-
nance of this traditional family structure has
declined as a result of the rising age at marriage,
increasing cohabitation among unmarried young
adults, increases in nonmarital childbearing (and
decreases in marital childbearing), and rising
divorce rates [27]. For example, the percentage of
the US women aged 25-29 years who had never
married rose from 12% in 1970 to 48% in 2008,;
the corresponding percentage for men rose from
20% to 61%. Meanwhile, households with unmar-
ried couples have increased, accounting for 4.6%
of all households in Census 2000 [28]. Although
many cohabiting adults eventually marry their
partner, many do not.
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Serial Monogamy

The long-term decline in the age of first sexual
intercourse has been “one of the best recognized
trends in sexual behavior in the USA in the twen-
tieth century,” according to Turner et al. (p. 177)
[29]. That trend combined with the rising age at
marriage has, over time, led to an interval on the
order of a decade during which teenagers and
young adults are unmarried but sexually active.
The sexual partnerships during this period are
typically of short term even if monogamous
(“serial monogamy”), and their number has
grown across successive birth cohorts. For exam-
ple, for the 1950s birth cohort about 50% of men
and 30% of women report having had five or
more sexual partners since age 18 [29]. The num-
ber of recent partners is smaller: 71% of the US
adults aged 18-59 years had only one sex partner
during the past year and an additional 12% had
no partners (p. 177). However, 39% had more
than one partner during the past 5 years (p. 178)
[24]. Young adults are the most likely to have
multiple recent partners; e.g., 32% of adults aged
18-24 years reported having multiple partners
during the past year (p. 177) [24].

The set of all partners an individual has had
comprised a sexual network through which a sex-
ually transmitted pathogen can travel or may have
traveled. As individuals change partners networks
can interconnect. With serial monogamy, how-
ever, STI can travel only from past partners
through the index person to future partners, not
the reverse.

Timing of Partnerships: “The Gap”
and Concurrency

Serial monogamy creates much greater opportu-
nity for STI spread than does long-term monog-
amy. But the transmission potential of serial
monogamy is influenced by the length of the
interval between sequential partners—or “gap
length” [30]. STIs are transmitted only if one
partner is infected and contact occurs during the
infectious period. Because a number of STIs have
a restricted period of maximum infectiousness
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due to treatment or an immune response, longer
monogamous partnerships or longer gaps between
partnerships make it more likely that a person
infected by a new partner will become less infec-
tious by the time a subsequent partnership begins.
More than half of the women reporting serial
monogamy in the 1995 National Survey of Family
Growth had a gap length shorter than the mean
infectivity periods of some bacterial STI. Younger
women (aged 15-19) were most likely to experi-
ence a short gap [30]. Similarly, more than half
(59%) of 18-39-year-old male and female par-
ticipants in a Seattle telephone survey reported a
gap of less than 6 months, a time period within
the infectious periods of Chlamydia, gonorrhea,
syphilis, HIV, HSV, and HPV [31].

When the date of first intercourse with a new
partner comes before the date of last intercourse
with a previous partner, the gap length is less than
zero. Such overlapping (“concurrent”) partner-
ships add an additional dimension of transmis-
sion potential to the partners of the index person,
and to their partners’ partners in turn. Concurrent
partnerships can permit even more rapid spread
of an infection throughout a population than the
same number of sequential monogamous partner-
ships for several reasons. First, if a person with
concurrent partners becomes infected from one
partner, transmission to a concurrent partner can
occur without the delay involved in ending the
first partnership and beginning a new one (i.e., no
protective gap). Second, in sequential monogamy,
when a person becomes infected by a new part-
ner, the previous partners are not exposed to the
new infection. With concurrent partnerships,
however, the continuing contact with partners
acquired earlier means that they become (indi-
rectly) exposed to infections acquired from
subsequent partners [32].

People who have concurrent partnerships
experience the same risk of acquiring STIs as do
people who have the same number of partners
sequentially, but partners of people who have
concurrent partnerships have increased risk of
acquiring infection. Concurrency has been asso-
ciated with transmission of Chlamydia, syphilis,
and HIV infection [33-35]. Concurrent partner-
ships are more common among unmarried
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people, younger people, men, and people whose
partners are nonmonogamous [36—-38]. More than
half (54%) of the adolescents with 2 or more
partners in a national survey had concurrent
partnerships [39].

Assortative and Dissortative Mixing

Most sexual partnerships are relatively assorta-
tive with respect to demographic characteristics,
meaning that partners tend to have similar ages,
race/ethnicity, educational backgrounds, and reli-
gious affiliations [24]. The reason is that sex part-
ners are usually drawn from among the people
with whom one comes into contact in social situ-
ations. Thus, people’s sex partners generally
resemble the social composition of their immedi-
ate social networks. Laumann et al. describe sev-
eral mechanisms that increase the likelihood that
social situations will bring together people with
similar demographic characteristics [24]. First,
some settings, such as public schools, commu-
nity colleges, bars, and churches mainly attract
people who live nearby. Because geographic
areas are often segregated by race and income,
social settings and events that draw from these
areas are primarily composed of people who are
similar with respect to these characteristics.
Second, the social situations (schools, churches,
jobs, etc.) themselves bring together people with
similar interests and education. Third, social net-
work relationships often bring people to social
situations; people may choose to participate in
the events because of the people they know. For
example, acquaintances and friends refer people
for jobs and invite them to parties and cultural
events, thereby increasing the homogeneity of
the participants. Finally—and most directly —
potential partners are often introduced by a
mutual acquaintance, an occurrence that increases
the likelihood of partnership formation between
similar people [24].

Assortative mixing enables STIs to circulate
within a demographic stratum, leading to differ-
entials in STI incidence and prevalence across
strata. With assortative mixing, higher prevalence
in a stratum means that sexual contact will

present greater risk of transmission among
persons in that stratum than among persons in
lower prevalence strata. Dissortative mixing is a
behavior with a lower risk of STI acquisition for
a person in a high-prevalence subgroup but a
higher risk for persons from a lower prevalence
subgroup. Mixing that is random (partners are
selected in proportion to their population distri-
bution) with respect to a characteristic tends to
equalize STI prevalence across groups with and
without that characteristic.

Although a number of studies have examined
mixing among individuals at high risk for STIs
(for example, [40]), fewer have evaluated the
extent of mixing in the general population.
Dissortative mixing is more common among
some populations, such as adolescents: 45% of
sexually active adolescents in AddHealth reported
partners who were at least 2 years younger or
older than them; 42%, 14%, and 15%, respec-
tively, of Latino, White, and Black youth had
partners of different race/ethnicity [39]. Among
San Francisco adults with two or more sex part-
ners in the preceding year, the prevalence of mix-
ing was substantial, with 40% of respondents
reporting partners from at least two age groups or
ethnic groups. These ‘“heavy mixers” were
significantly more likely to have antibodies to
HSV-2 [41]. Mixing across different age groups
is associated with HIV infection among young
MSM [42, 43]. An analysis of sexual mixing pat-
terns among African Americans in North Carolina
revealed relatively discordant sexual mixing—
especially among the general population of
women—a group whose behavior was otherwise
relatively at low risk [44]. For example, only 20%
of male, compared to 40% of female, high school
graduates had a recent partner who had not
finished high school. These results were attrib-
uted in part to the low ratio of black men to black
women.

“Bridging” occurs when individuals whose
partnerships are not exclusively assortative con-
nect networks that are otherwise sexually sepa-
rate from each other. By connecting these
otherwise isolated networks, bridging permits
infections to spread between them. The level
of bridging is thus a critical population-level
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parameter. A telephone survey of 18-39-year-old
adults in Seattle evaluated the potential for bridg-
ing between respondents and their last two part-
ners with respect to greater than 5-year age
difference, education, bisexual activity, race, and
spatial separation of residences; 74% reported
dissortative mixing by at least one of the attri-
butes examined [45]. A 1996 study in Thailand
demonstrated that women outside the sex indus-
try were placed at substantial risk for HIV infec-
tion by the women’s high prevalence of male
partners who had sex with commercial sex work-
ers (CSWs) (17%), used condoms inconsistently
with both CSWs and their non-CSW partners
(73%), and were more likely to be HIV+ (OR
2.2). The study calculated that for every 100 sex-
ually active men, 30 women in the general popu-
lation had been exposed to HIV in the preceding
year [46]. A study in Cambodia identified a sub-
stantial minority of men (20.5% of the military,
15.7% of police, and 14.7% of motodrivers) as
bridgers who had unprotected sex with both high-
and low-risk female sex partners [47].

Racially Segregated Sexual Networks

The long history and continued persistence of
racial segregation in the USA has strongly pro-
moted assortative mixing by race, which for
African Americans has probably weakened the
tendency toward assortative mixing by social
stratification characteristics such as education,
income, and wealth. Notwithstanding the many
changes that have taken place in American soci-
ety since the mid-twentieth century and the dis-
mantling of the legal framework that enforced
racial segregation in housing, employment,
schools, and other settings including marriage
and adoptions, African Americans and whites
often still live, learn, work, worship, socialize,
recreate, obtain health care, and retire in largely
separate worlds. This de facto segregation is
important to the structure of sexual networks,
because people tend to choose sex partners from
the neighborhoods where they live [48].
Segregation may be especially critical to the net-
works of young people, given continuing—and
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increasing—racial segregation in schools [49,
50]. Concentration of Black people and other eth-
nic minority populations in urban areas and
“white flight” to the suburbs have increased the
physical separation of living areas to such an
extent that school integration can require trans-
ferring children across school district lines.
Meanwhile, racial segregation in higher educa-
tion persists due to the concentration of African
Americans in Historically Black Colleges and
Universities (HBCUs) (in 2001, HBCUs con-
ferred more than 20% of the bachelor’s degrees
earned by African Americans) [51] and increased
underrepresentation of minorities at flagship
institutions in states that banned affirmative
action practices [52]. Even in multiracial settings,
interracial mixing may be limited.

Racial segregation of sexual networks enables
the huge Black—White disparity in STI rates to
persist in several ways. Most directly, infections
that enter the Black community are less likely to
be eliminated because of less access to quality
health care, and are more likely to remain within
the Black population because of limited interracial
sexual mixing. Moreover, the imbalanced sex ratio
and other factors discussed above promote sexual
network patterns that enhance STI dissemination
in the Black population. Furthermore, racially
segregated sexual networks provide relative pro-
tection to the White population, reducing the
immediacy of the STI problem to the population
with greater structural power to direct resources
and shape public policies to control STI.

Sexual Network Influences from
Movement of People and Information

Travel and Migration

Technological advances and economic forces that
have occurred during the past 50 years have
resulted in unprecedented mobility of the world’s
population. Sexual contact while traveling,
whether for tourism, business, or long-term
migration, is relatively common; an estimated
5-50% of short-term travelers have sexual con-
tact, and the proportion is higher among longer
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term travelers [53]. Among 1,018 US Peace
Corps volunteers who reported information on
their sexual behavior, 61% reported having at
least one sex partner during their stay abroad, and
about 40% of sexually active volunteers reported
having a local partner [54]. Sexual activity while
traveling is most likely to occur among those who
are male, young, traveling without a long-term
partner, heavy alcohol consumers, users of recre-
ational drugs, traveling for a long time, regular
visitors to the same location, or people with other
markers for high-risk sexual activity, such as
early age at first intercourse, frequent casual sex
in the traveler’s country of origin, greater number
of partners, and history of extramarital sex [55].

Travel frees people from social taboos and
norms that inhibit their sexual freedom [53].
Sexual contact while traveling often results in
dissortative mixing, as people from one geo-
graphic locale interact with those from another
setting. Travelers and their sex partners are poten-
tially important bridges between geographically
separated populations. Indeed, many of the early
HIV cases in North America were linked to a
Canadian flight attendant who had numerous sex-
ual contacts while traveling extensively [56]. The
role of migrant workers, CSWs, and long-dis-
tance truck drivers in the HIV epidemic has been
well established [57].

Several factors increase travelers’ vulnerabil-
ity to STIs. Some researchers, for example, note
a higher frequency of casual partners and unpro-
tected sex—sometimes because of substance use
or unplanned or unexpected sexual opportunities
[58-60]. Moreover, male travelers may interact
with CSWs whose prevalence of STIs is high,
while female business and recreational travelers
may have sexual contact with male travelers or
local men who have had contact with sex workers
[58]. Economic inequality between wealthier
tourists and sex workers in the countries they
visit promotes exchange of sex.

Migration into the USA from many countries
has increased during the past 20 years. The term
acculturation refers to the changes that occur in
both cultures when two cultures meet [61], but
the minority culture usually changes more than

does the mainstream culture [62]. When minority
groups acculturate, they tend to adopt the sexual
behaviors of the larger culture, as increasing con-
tact with the mainstream group introduces new
norms and values [62]. Minnis et al. observed a
lower prevalence of some sexual risk behaviors
(first sexual intercourse before age 17, multiple
partners) among foreign-born Latinas than among
both non-Latinas and US-born Latinas [63].
Compared to their US-born counterparts, foreign-
born Asian and Latino youth are less likely to use
illicit drugs and to participate in sexual risk
behaviors [64]. Some researchers have noted an
association between increased acculturation and
some higher risk sexual behaviors, such as
increased partner number [65] and earlier age at
first sexual intercourse [66], among more accul-
turated adult and adolescent Hispanics in the
USA [65, 66].

Undocumented immigrants typically do not
have a legal right to work and may be forced into
the informal economy —often in low-paying ser-
vice and manufacturing jobs—or, in some cases,
commercial sex work. In areas where large num-
ber of men migrate alone to send wages home to
their families, the resulting unbalanced sex ratios
can promote “development of a commercial sex
industry to service the unpartnered male popula-
tion” [67]. Undocumented migrants often have
limited access to health care and may be unable
to obtain treatment for STIs.

Sex workers themselves may migrate to
wealthier countries in order to exchange sex.
Moreover, people who migrate because of pov-
erty are at increased risk of engaging in commer-
cial sex work; refugees or undocumented workers
may be ineligible for legitimate employment. Sex
traffickers transport people—especially women
and children—for the express purpose of forced
commercial sex. In a literature review of sex
trafficking in the USA [68], Schauer and Wheaton
envision the possibility that in the next 10 years
sex trafficking will replace drug trafficking as the
number one international crime. It is estimated
that the USA is the second largest international
destination (after Germany), receiving 18,000—
50,000 women and children/year.
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Sociologists recognize the media as among the
most significant agents in development of sexual
behavior through young adulthood [69]. Popular
music adolescents listen to most often is mainly
about love, sex, and relationships. At least half of
the girls aged 12-15 read magazines, such as
Teen and Seventeen, whose major theme is how
girls can make themselves attractive enough to
get and hold onto a boy [70]. The media influences
people’s norms and attitudes. Communication
researchers posit that the mass media impacts
sexual norms and behavior by framing how peo-
ple think about sex, displaying and reinforcing a
consistent set of sexual and relationship norms,
and seldom demonstrating sexually responsible
models [71].

Television shows have substantial sexual con-
tent, and the amount of this content has increased
in recent years. A Kaiser Family Foundation study
examined a representative sample of 1,154 shows’
broadcast in 2004 and 2005 —covering the full
range of genres other than daily newscasts, sports
events, and children’s shows—and determined
the prevalence of shows with some type of sexual
content [72]. Seventy percent of all shows (and
77% of those broadcast during prime time on the
major networks) have sexual content— an increase
compared to 56% of all shows in the first study in
1998 and 64% in 2002. 68% of all shows included
talk about sex, and 35% of all shows portrayed
sexual behaviors. Shows with sexual content had
an average of 5.0 sexual scenes per hour, com-
pared to 3.2 scenes in the 1998 study. Prime-time
and top teen shows had even more sexual content
with, respectively, 5.9 and 6.7 sexual scenes per
hour. Among all shows in the sample, sexual
intercourse was either depicted or strongly implied
in 11%. As a result of the greater percentage of
shows with sexual content and their greater aver-
age number of sexual scenes per show, the 2005
study found nearly twice the number of sexual
scenes in the overall program sample as that
observed in 1998, when Kaiser first conducted
this study. Nearly half (45%) of the 20 shows
most popular with teens include sexual behavior,
and an additional 25% include some other kind
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of sexual content. About one in ten characters
involved in sexual intercourse appeared to be
teens or young adults. References to safer sex,
sexual risks, and sexual responsibilities rarely
appeared, and an increase noted in 2002 has not
been sustained since then [72].

Despite extensive information about the extent
of sexual content on American television, consid-
erably less is known about whether the media’s
sexual content influences people’s sexual behav-
ior [71]. Most research has tended to focus on
adolescents. In general, there is agreement among
findings that increased exposure to sexual content
in media is associated with “more permissive
attitudes toward sexual activity, higher estimates
of the sexual experience and activity of peers,
and more and earlier sexual behavior among ado-
lescents” p. 186 [73]. For example, a survey of
1,011 Black and White middle school students in
the Southeastern USA revealed that adolescents
who are exposed to more sexual content in the
media, “and who perceive greater support from
the media for teen sexual behavior, report more
sexual activity and greater intentions to engage in
sexual intercourse in the near future.” [74]. Media
influence was significantly associated with sexual
behaviors and intentions —even after controlling
for the influence of other important sources of
socialization, such as family, peers, religion, and
school. A longitudinal study of 1,017 middle
school students examined whether exposure to
sexual content in TV, movies, music, and maga-
zines at baseline during ages 12—14 predicted
sexual behavior 2 years later [75]. Although the
relationship between media exposure and sexual
behavior was not statistically significant among
Black youth, White adolescents in the top quin-
tile of sexual content exposure at baseline were
more than twice as likely to have had sex by age
14-16 as those in the lowest quintile, even after
controlling for baseline sexual behavior and other
relevant factors.

Causal inference from observational studies
such as the above is problematic, since it seems
likely that adolescents with stronger sexual inter-
ests for reasons other than their media exposure
are both more likely to consume sexual media
content and also more likely to become sexually
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active. However, causal potential can be derived
from evidence suggesting that mass media can
promote sexual health. For example, mass media
can be a positive influence on young women’s
sexual health and development by providing (1)
information on sexuality and sexual health
through mainstream magazines, newspapers, and
radio and (2) diverse portraits of women and
female sexuality that can function as models of
sexual behavior [76]. Kaiser Family Foundation
surveys of regular viewers who watched the TV
series ER demonstrated that adults learned about
HPYV and emergency contraception after watch-
ing episodes of shows that contained story lines
about these topics [77]. A 3-month safer sex tele-
vised public service advertisement campaign to
increase safer sexual behavior among at-risk
young adults in a Kentucky city resulted in
significant increases in condom use, condom use
self-efficacy, and behavioral intentions among
the target group that viewed the ads compared to
the control city [78].

“Entertainment-education” uses media to
present educational content in an entertainment
format to influence audiences’ knowledge, atti-
tudes, and behavior. This format has been used in
developing countries and occasionally in the
USA and other industrialized countries. Viewers
of an entertainment-education soap opera in India
reported changes in opinions about family plan-
ning and sexual behaviors that resulted from
viewing the program, such as deciding to undergo
a vasectomy, delaying daughters’ age of mar-
riage, and development of more negative attitudes
toward dowries [79]. In Nigeria, two of the coun-
try’s most famous singers, Onyeka Onwenu and
King Sunny Ade, released two hit songs and
accompanying music videos to promote sexual
responsibility. During the music campaign con-
traceptive use increased from 16% to 26% among
the target audience of youth and young adults,
aged 15-35 [80].

The Internet
The Internet has profoundly altered many spheres

of living including social and sexual networks.
It is estimated that there were more than

250 million users in North America and 1.7
billion users in the world in 2009 [81], numbers
that are certain to grow from initiatives such as
the Federal Communications Commission’s
National Broadband Plan [82] and Google’s
experimental fiber network initiative [83]. People
go online through computers at home, at work,
in libraries, and in recreation facilities, as well as
through portable or handheld devices accessing
WiFi networks. The proliferation of access chan-
nels is expanding the range of people who make
use of e-mail, special interest groups, chat rooms,
Web surfing, file swapping, and/or social net-
working tools such as MySpace, Facebook,
LinkedIn, Twitter, Flickr, YouTube, and Second
Life. Explosive growth of social networking sites
and associated Web 2.0 technologies is one of
the most dramatic developments in Internet tech-
nology [84].

Thanks to social networking sites Americans
now publicly disseminate an enormous amount
of personal information and images that used to
be seen primarily by family and close friends.
The ability to find people and to get information
about them through the Internet creates numer-
ous opportunities to form social relationships and
facilitates the process of becoming acquainted.
Not surprisingly, a significant fraction of the pop-
ulation uses the Internet to find sex partners.
Features that drive the Internet’s popularity for
sexual interactions include its accessibility,
affordability, acceptability, and opportunities it
provides for anonymity, learning about and
experimenting with different aspects of sexuality
or sexual practices, locating a much larger pool
of potential sex partners, and more quickly meet-
ing and communicating with potential partners
[85, 86].

A 2005 Pew telephone survey of 3,215 US
adults identified 2,252 Internet users [87]. Most
(55%) of the single people looking for relation-
ships said it was difficult to meet people in the
areas where they lived. Respondents indicated a
variety of ways to use the Internet related to sex
partners: flirting, online dating Websites, finding
an off-line venue like a nightclub or singles event
where they might meet someone to date, use of
e-mail or instant messaging by a third party who
introduced them to a potential date, participation
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in online groups where they hoped to meet people
to date, searching for information about someone
they had dated in the past, maintenance of a long-
distance relationship, searching for information
about someone they were currently dating or
were about to meet for a first date, and breaking
up with a partner.

Slightly more than one in ten respondents
(240) used online dating services. Among these
online daters, 64% agreed that online dating helps
people find a better match because they have
access to a larger pool of people to date, and
about half agreed that online dating is easier than
other methods. 43% of people who used online
dating sites actually followed through with a date,
with online romances resulting in a long-term
relationship or marriage among 17%. Online dat-
ers were younger and more likely to be employed;
18% of all online adults aged 18-29 have visited
a dating site, compared to 11% of people aged
30-49, 6% of those aged 50-64, and 3% of those
aged 65 or older. Online daters reported that they
liked to try new things and tended to be less reli-
gious and to have relatively liberal social attitudes
with respect to gender roles and gay marriage.
Interestingly, the study did not find statistically
significant differences in online dating use across
race/ethnicity or educational levels.

A Dutch study also found no relationship
between online dating and either income or edu-
cation but found that the most active online daters
were older (age 40), perhaps because of the rela-
tive difficulty this age group has in finding part-
ners through traditional strategies. Divorced
people were much more likely to use dating sites
[88]. Interestingly, counter to the hypothesis that
people use the Internet to compensate for social
deficits in the off-line world, people involved in
online dating did not report high levels of dating
anxiety. As the Internet has become so widely
used, the online and off-line populations have
become increasingly alike [88].

Along with new opportunities for finding and
connecting with sexual partners, the Internet has
created new opportunities for transmitting HIV
and other STIs—and also new opportunities for
public health control activities [84, 89]. A study
of clients at the Denver Public Health HIV testing
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site in 1999 and 2000 found that 15.8% had used
the Internet to find sex partners, and 65.2% of
these clients reported having had sex with a part-
ner they found online [89].

Most of the published research concerning the
Internet and sexual risk behaviors has been done
among men who have sex with men (MSM), as
they were among the first groups to take advan-
tage of this medium to find partners. According
to a meta-analysis published in 2006, 40% of
MSM used the Internet to look for sex partners
[90]. White race/ethnicity, increased age, history
of unprotected anal intercourse, multiple anal
intercourse partners, and engaging in sexual
activity at a sex club or a bathhouse have been
associated with meeting sexual partners through
the Internet [91]. MSM who sought partners
online were more likely to engage in unprotected
anal intercourse with male sex partners than were
MSM who did not (odds ratio 1.68 [90]).
Similarly, a study in a London HIV testing clinic
found that both MSM and heterosexuals who
used the Internet to find sex partners were
significantly more likely to have had high-risk
sex with a casual partner than those who did not
use the Internet for this purpose. However, people
who sought sex through the Internet were just as
likely to meet their high-risk casual partners off-
line as online, suggesting that people willing to
engage in risky behavior were seeking sex via the
Internet, rather than engaging in riskier behavior
because of the Internet [92]. Thus, the Internet
may not be responsible for stimulating high-risk
behaviors, since high-risk behavior may simply
be a characteristic of those who seek sex online
[84]. Nevertheless, whether or not the Internet
promotes risky behaviors, it certainly facilitates
them, particularly among people already inclined
to engage in them.

Use of the Internet to find sex partners facili-
tates intentional sexual mixing of both assortative
and dissortative varieties. Websites open only to
members of particular subgroups (e.g., the “The
Right Stuff,” “Latin Singles™) facilitate assorta-
tive mixing. But some Websites (e.g., http//www.
interracialmatch.com) draw people seeking
partners of different cultures, races, and ethnici-
ties. It is not yet clear whether this expanded
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opportunity for dissortative mixing will lead to a
significant change in sexual mixing patterns of
Americans [67].

Macrosocial Influences on Sexual
Partnering and STI Epidemiology

Individuals’ choice of partners and the accept-
ability of different partnership arrangements are
influenced by the social environment. A key envi-
ronmental variable in this regard is the sex ratio,
the importance of which has been noted by
Guttentag and Secord [93]. The principles of
microeconomics provide a useful model of how
the sex ratio (ratio of the number of men to the
number of women) influences individual choices.
Individual behavior is influenced by perceived
costs and benefits of different choices. In a mar-
ket situation in which people seek to maximize
benefits and minimize costs, relatively scarce but
desirable resources command higher prices than
less desirable or more plentiful resources [94,
95]. When there is a relative shortage of eligible
males, such males command a higher “price.”
Because men in this setting have advantageous
alternatives, they are less dependent on any indi-
vidual female partner. Conversely, women in a
low-sex-ratio environment have fewer advanta-
geous alternatives and are therefore more depen-
dent on a given partnership. “Dyadic power”
refers to the relative strength of a partner’s bar-
gaining position. When desirable males are in
relatively shorter supply, their dyadic power
enables them to negotiate more favorable “terms
of trade,” which may include the freedom to have
multiple female partners even if the female part-
ners prefer exclusive partnerships [93].

Gender inequality derives not only from men’s
greater average physical strength and aggressive-
ness, which carry with them the potential for inti-
mate partner violence, but also from the
substantially greater economic rewards and
resources they enjoy in most societies. Gender
inequality affects sexual behaviors, sexual net-
works, and STT transmission in a variety of ways.
Low sexual relationship power among women is
associated with decreased condom use [96]. Lack

of economic independence, particularly when
combined with a low sex ratio, can persuade
some women to begin or maintain relationships
they would otherwise end [97]. Non-volitional
sex and intimate partner violence increase wom-
en’s vulnerability to STIs; women who are vic-
tims of violence or who live in fear of violence
can seldom implement risk reduction measures,
such as condom use, reduction in partner num-
bers, or avoidance of partners with high-risk
behaviors [98—-100].

Structural Power

The term “structural power” refers to economic,
political, and legal power, which augment each
other, and enable dominant groups in society to
“influence and shape social customs and prac-
tices, which in turn are a powerful source of con-
trol over people’s lives.” [93] (p. 26). Structural
power is held by those nearer the top of socioeco-
nomic hierarchies and serves to reinforce those
hierarchies, as privileged persons protect them-
selves and limit the scope of action (“agency”) of
those of lower socioeconomic and/or minority
status [101]. Population health is powerfully
influenced by these social class gradients [102]
both because those at the lower end of the scale
lack important resources for health and because
their environment and opportunities are shaped
by those nearer the top of the distribution of
money, resources, and power [2]. Through the
pathways of differential economic, political, and
legal power and resulting social class gradients,
structural power affects not only health but also
sexual partnering and ultimately STI epidemiol-
ogy as well.

Incarceration

Incarceration—a stark application of structural
power—disrupts existing partnerships, affecting
sexual networks and partnering patterns [5].
When one member of a partnership is incarcer-
ated, the remaining partner may pursue other
partnerships to make up for the loss of social and
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sexual companionship and material contribu-
tions. Resumption of the original partnership
when the incarcerated partner is released creates
a situation of concurrent partnerships. Such “sep-
arational concurrency” may be common among
people whose partners are frequently incarcer-
ated [103]. Perhaps for this reason, incarceration
of a sex partner was a risk factor for concurrent
partnerships among young men and women in
Seattle and Black men and women from the gen-
eral population in the southern US [104, 105].

Meanwhile, the partner who is incarcerated
may form new, sometimes coercive, sexual con-
nections with a pool of individuals among whom
the prevalences of high-risk behaviors, HIV
infection, and other STIs are high—in a setting
where condoms are typically illegal [106—-109].
Inmates may also join gangs and develop new
long-term ties with antisocial networks [110].
These new associations may connect individuals
who were previously at low risk for HIV infec-
tion with subgroups whose HIV prevalence is
high, so that when inmates return to the commu-
nity their new associations may lead to sexual
partnerships with higher risk partners. A history
of incarceration also reduces one’s employment
prospects [111], which increases risk of poverty
and further destabilizes long-term partnerships
[112, 113].

Because of the proportion of people and eth-
nic groups affected, incarceration also adversely
affects the community. The US has the highest
incarceration rate in the world [114], with about
1% of all US adults in jail or prison in 2007 [115],
and over 3.2% of all adult US residents (7.3 mil-
lion people) on probation, in jail or prison, or on
parole at the end of 2008 [116]. Blacks and
Hispanics are disproportionately incarcerated,
partly as a reflection of ongoing and pervasive
racial bias in sentencing of young Black and
Hispanic men [117]. In 2008, 3.2% of all US
Black men (and 0.15% of Black women) were in
federal or state prisons [118]. Among men
25-29 years old in 2002, 10.4% of Blacks and
2.4% of Hispanics, compared to 1.2% of White
men, were in prison [119]. Cumulative risk of
prison incarceration for 30-34-year-old men born
between 1965 and 1969 was 2.91% for Whites,
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compared to 20.5% for Blacks [120]. Incarceration
on this scale contributes to high unemployment
rates in minority communities, shrinking the pro-
portion of financially viable male partners.
Incarceration thus reduces the already low ratio
of marriageable men to women [4]. High incar-
ceration rates also can influence community
norms and create an environment in which “jail
culture is normative,” as evidenced by trends in
clothing and music [110] (p. 224). These norms
are likely to influence sexual behavior and sexual
networks. In addition, the heavy reliance on
incarceration to control drug and crime problems
has stressed state budgets and decreased spend-
ing for programs, such as education, that can
improve communities and the lives of their
residents [115].

Poverty, Income Inequality,
and Discrimination

Numerous studies have documented poverty’s
association with mortality and morbidity, includ-
ing HIV and other STIs (for example, [121-123]).
Evidence indicates that in addition to poverty,
income inequality is itself harmful to health [124—
126]. Increases in income inequality, such as
those observed in the US, have been associated
with increased STI rates [127, 128]. For many
Blacks, racism and discrimination are a constant
feature of the contextual landscape, which differs
dramatically from that of Whites. Residential seg-
regation by race has been one of the most promi-
nent features of racial discrimination in the US.
Marked residential segregation by race persists,
particularly in urban areas, and is maintained not
only by individual actions but also by long-stand-
ing structural mechanisms, such as discrimination
by banks and realtors [129]. Segregation concen-
trates poverty and other deleterious social and
economic influences within racially isolated
groups and thus increases the risk of socioeco-
nomic failure of the segregated group [129].
Segregation has effects in addition to those medi-
ated by lower individual income. For example,
compared with the children of middle-income
White families, children of middle-income Black
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families are more likely to be exposed to violence,
poverty, drugs, and teenage pregnancy in the
neighborhoods where they live [129].

Poverty and racism affect sexual health
directly and through a variety of pathways—typ-
ically by decreasing the personal agency of those
who are affected and placing them “in harm’s
way.” [130]. For example, following the decline
in housing prices that helped precipitate the
2008-2009 recession, prosecutors and other
officials in several US cities filed lawsuits against
Wells Fargo for targeting subprime mortgages at
Blacks and Hispanics compared to Whites with
similar incomes [131]. 55% of loans to African
Americans, 40% to Hispanics, and 35% to Native
Americans were subprime loans—compared to
23% to Whites. Women received less favorable
lending terms than men [132]. As a result, dispro-
portionate numbers of minority homeowners
have experienced or still face foreclosure. The
problem is most acute for people who are both
poor and the objects of discrimination. Thus in
the US one expects—and sees—worse health
among the racial minorities who are most likely
to experience both poverty and racial/ethnic dis-
crimination: African Americans, Hispanics, and
Native Americans, groups who disproportion-
ately experience other societal hardships as well.

Institutional racism is a key factor underlying
the enduring racial disparities in income, educa-
tion, housing, neighborhood quality, government
services, political power, morbidity, and mortal-
ity [129, 133-136]. Krieger describes five path-
ways through which discrimination can harm
health [137]. Pathways with direct relevance to
sexual networks and spread of STIs include eco-
nomic and social deprivation, residential segrega-
tion, targeted marketing of legal and illegal
psychoactive substances, and inadequate health
care from health care facilities and from specific
providers [137].

Poverty and stresses induced by racism tend to
destabilize marriage and other long-term partner-
ships and behaviors; the poor are less likely to
marry and less likely to stay married [112].
Women are more likely to be poor, and poverty
can further distort gender roles. Poor women may
be more likely to stay in relationships that

increase their risk of STI and are in some cases
less able to negotiate safer sexual behaviors, such
as condom use. In these ways, poverty and rac-
ism can have profound effects on partnering and
networks.

Homelessness

Homelessness in the US has dramatically
increased in the past 20 years, with an estimated
3.5 million people now experiencing homeless-
ness annually [138]. The number of homeless
who are living on the streets of New York City,
for example, soared 34% between 2009 and 2010,
a phenomenon attributed to the 2008—-2009 eco-
nomic recession [139]. Still others are unstably
housed with family or friends. Although esti-
mates of racial/ethnic composition vary by region
of the country, the homeless population is esti-
mated to be 42% Black, 39% White, 13%
Hispanic, 4% Native American, and 2% Asian
[138]. About 26% of homeless people are men-
tally ill, while 13% are physically disabled, and
2% are HIV infected [138, 140].

Homelessness is strongly associated with HIV
infection [141, 142]. The rate of AIDS diagnosis
among people admitted to public shelters in the
city of Philadelphia was nine times that of the
city’s general population [142]. Moreover, a lon-
gitudinal study revealed a dose—response rela-
tionship between housing status and HIV risk
behavior, with the homeless demonstrating higher
risk than those in unstable housing, and both of
these groups at higher risk than people with sta-
ble housing [143].

Housing can affect sexual risk behaviors
through a variety of pathways. People may trade
sex for shelter [143]. Lack of housing may pre-
vent people from keeping condoms accessible
[144, 145]. In addition, housing affects the struc-
ture of social networks, and social network norms
and values influence individuals’ risk behaviors
[144, 146]. Housing may also affect relationships
with sexual partners. Homelessness is associated
with exposure to intimate partner violence, which
may in turn increase HIV risk behavior; sexual
coercion and the threat of violence may prevent
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women from refusing sexual contact or negotiat-
ing condom use [144, 145].

Aidala and Sumartojo note that although much
of the literature concerning homelessness and its
health risks has focused on the characteristics of
individuals that put them at risk for homeless-
ness, housing is a manifestation of social and
economic inequalities—and further contributes
to these inequalities [147]. The risk of becoming
homeless in a given community depends largely
upon contextual factors, including employment
security, adequacy of social services, government
policies, institutional practices, and availability
of affordable housing. These factors are for the
most part outside the individual’s control [147].
For example, foreclosures resulting from the sub-
prime mortgage crisis that contributed to the
2008-2009 recession caused homeowners to lose
their dwellings. But an additional cause of the
related increase in homelessness in US cities was
foreclosures on rental properties. In such foreclo-
sures, tenants may be forced out on short notice,
unable to recover their security deposits, and
highly vulnerable [140].

Conclusions

Social factors are major determinants of the
epidemiology of STI, through both direct and
indirect pathways. Causes of STI include lack of
preventive knowledge, lack of preventive behav-
ior, lack of prompt and effective health care, and
social network patterns that facilitate STI dis-
semination. Although this chapter has focused on
social and sexual networks of heterosexuals, we
acknowledge that networks of MSM and men
who have sex with men and women are also criti-
cally important. Social factors influence avail-
ability and access to accurate and useful
knowledge about sexuality and STI avoidance,
encourage or constrain preventive behavior, facil-
itate or obstruct access to quality health care, and
facilitate some partnerships and obstruct or dis-
rupt others. Causes also include underlying con-
ditions and factors that shape desires and attitudes,
alter choices and availability of options, and lead
to a multitude of adverse outcomes including
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exposure to STI. Communicable infections, espe-
cially those that spread person-to-person, are
inherently social. Thus it is almost axiomatic that
social determinants are the major drivers of STI
epidemiology. Over 50 years ago the British epi-
demiologist Jerry Morris wrote, “Society largely
determines health; ill-health is not a personal
misfortune due often to personal inadequacy but
a social misfortune due, more commonly, to
social mismanagement and social failure.” [148].

The US needs a new approach to public
health—an approach that promotes design and
implementation of programs that effectively
address the social determinants of STIs and other
health outcomes; increasing evidence indicates
that such interventions will have the greatest pub-
lic health impact [149]. This new approach will
require researchers and public health practitio-
ners to forge and strengthen collaborations among
communities, academia, government, and private
sector [150]. These collaborations will be needed
not only to develop and implement interventions
but also to document that these strategies have
favorable cost-effectiveness profiles and to find
ways for the program providers to capture the
cost savings so that interventions become scal-
able and sustainable.
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Epidemiology of STl and HIV:
An Overview of Concentration
and Geographical and Temporal

Dispersion

Peter J. White

Introduction

There is marked variation in the burden of
disease due to STI and HIV that is experienced
by different communities, and this burden
changes over time. There is enormous variation
in the burden of HIV both between countries [1]
and within countries, with some groups (e.g.,
MSM, IDU) affected much more heavily than
others. Even within risk groups there can be con-
siderable variation. For this reason, it is argued
that “Planning an intervention to prevent [HIV]
infections ... should be guided by local epidemi-
ological and socioeconomic conditions
[including] risk behaviour, attitudes to risk, prev-
alence of cofactor STIs, stage of the HIV epi-
demic, existing health services.” [2].

In public health, it is increasingly understood
that risk factors for many diseases, including
noninfectious ones, operate not simply at the
individual level [3, 4]. For sexually transmitted
infections, this has been recognized for some
time: individuals’ risk of acquiring an STI
depends not only upon their sexual behavior but
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also on that of their partner(s) and those partner(s)’
partners, and so on. A monogamous individual
can be at significant risk of acquiring infection
from his or her only sexual partner if that partner
has other sexual partners—whose behavior, in
turn, affects the infection risk of that partner.
Therefore, a pattern of behavior (e.g., not using
condoms) may be risky in one context but not in
another. This means that we need to think in
terms of populations, not just individuals. This is
much harder both to conceptualize and to study,
because interactions are complex, and many fac-
tors need to be measured to gain an understand-
ing of a situation. These complex interactions
mean that mathematical modeling is important in
providing theoretical insight into the roles that
different factors may play, testing hypotheses,
and guiding empirical research. This chapter
describes disparities in the distribution of STI
and HIV in space, time, and by population group,
and then explores the causes of these disparities
and the implications for interventions.

Measurement of Disparities

Data on STI/HIV burden come from both surveil-
lance systems and surveys, typically either popu-
lation based or of clinic patients [5]. A common
visual representation of heterogeneity in distribu-
tions is the Lorenz curve, with its associated mea-
sure, the Gini coefficient. The Lorenz curve plots
the cumulative distribution of a characteristic

S.0. Aral, K.A. Fenton, and J.A. Lipshutz (eds.), The New Public Health and STD/HIV Prevention: 33
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Fig.3.1 Examples of Lorenz curves and Gini coefficients.
Lorenz curves showing the variability in the age-adjusted
incidence rates of chlamydia and gonorrhea at the level of
the postal forward sortation area in Manitoba, 1991 and
1998. The value of the Gini coefficient is A/(A+B), where
A and B are the areas indicated in the top-left graph.

(e.g., disease burden) across the population
being considered. If there is an even distribution
(perfect equality) then the “curve” is a straight
diagonal line running from bottom-left to top-
right. If there is perfect inequality (all of the char-
acteristic of the population is possessed by one
person) then the curve is horizontal until the far-
right edge of the graph, at which point it rises
sharply (see Fig. 3.1 for an example). The Gini
coefficient is the proportion of the area under the
diagonal line of perfect equality that lies between
the line of perfect equality and the Lorenz curve: a
Gini coefficient of O corresponds to perfect equal-
ity; 1 corresponds to perfect inequality (Fig. 3.1).

For example Kerani et al. [6] examined the
distribution of STIs in King County, WA,

From [35] Elliott LJ, Blanchard JF, Beaudoin CM, Green
CG, Nowicki DL, Matusko P, Moses S. Geographical
variations in the epidemiology of bacterial sexually trans-
mitted infections in Manitoba, Canada. Sex Transm Infect.
2002;78:1139-44

finding that syphilis was the most concentrated
(Gini coefficient 0.68), followed by gonorrhea
(0.57), Chlamydia (0.45), and herpes (0.26).

In many countries there are marked disparities
in the burden of STIs in different groups. In the
USA, STIburdens vary across states [7-9], within
states [8], and within cities [10]; by ethnic groups
[9, 11, 12] and socioeconomic status; and between
MSM and heterosexuals [9]. A UK study found
that in the city of Leeds black people had a 1.6—
17-fold higher risk of infection than whites
(depending on the STI), whilst for Asians the
relative risk was as low as 0.1 of that of whites
[13]. However, it is important to note that there
are disparities within broadly defined risk groups,
e.g., MSM [14].
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Temporal Trends and Spatial Patterns

There is often marked variation over time, both at
national and local levels and within particular
communities, in the burden of a particular STI,
not just in the case of an emerging infection like
HIV but also in endemic infections like syphilis
and gonorrhea. These variations occur due to a
variety of factors, including successful public
health interventions, and changes in population
behavior.

The general pattern of reported STD diagno-
ses in the USA in the latter part of the twentieth
century was an increase during the 1960s, fol-
lowed by a decline or plateau [15]. Gonorrhea
and syphilis declined in the late 1980s and
1990s—a pattern which was seen in many devel-
oped countries, including the UK (Fig. 3.2) [16].
However, over the last 10-15 years, many
declining trends have reversed. Syphilis has
increased in the USA and reemerged markedly
in the UK [17]. It has been suggested that
changes in sexual risk behavior in the 1980s and
1990s following the discovery of HIV and
awareness of AIDS mortality may have contrib-

45000

40 000 —

5 8
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uted not only to slowing rates of HIV spread
below what they otherwise would have been
[18] but also to reductions in transmission of
other STIs, including syphilis [19] and gonor-
rhea [16]. The extent to which such behavior
change was a spontaneous response to the HIV
epidemic or brought about by behavioral inter-
ventions is unclear.

HIV Temporal Patterns

The first cases of the disease that was to become
“AIDS” were observed in MSM in California and
reported in CDC’s Morbidity and Mortality
Weekly Report in 1981 [20], which was quickly
followed by a report of cases of Kaposi’s sarcoma
[21]. We now know that HIV infection was
already widespread globally when it was first
detected; the typically long incubation period
before developing characteristic disease meant
that infection was able to spread for some time
before becoming apparent. Phylogenetic analysis
has suggested that HIV-1 emerged in equatorial
west Africa in 1931 [22] before spreading in
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Fig.3.2 Trends in gonorrhea and syphilis notifications in
England and Wales, 1925-2005. Note the different axes.
From [16] Ward H. Prevention strategies for sexually
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transmitted infections: importance of sexual network
structure and epidemic phase. Sex Transm Infect 2007;
83(suppl 1): i43-9
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Fig. 3.3 Estimated HIV incidence in the USA, 1977-
2006. From [26] Hall HI, Song R, Rhodes P, Prejean J, An
Q, Lee LM, Karon J, Brookmeyer R, Kaplan EH,

Africa and then globally but very heteroge-
neously. Later analysis suggested that HIV had
been circulating in the USA for around 12 years
before it was first recognized in 1981 [23].

Following the discovery of HIV, the pandemic
progressed rapidly in the general population in
parts of Africa, but elsewhere transmission tended
to be concentrated in particular risk groups (e.g.,
injecting drug users, highly active MSM, sex
workers and clients) [24, 25]. Epidemics can
exhibit very rapid growth in their initial phases,
where there is a relatively large supply of suscep-
tible individuals available to become infected.
HIV was discovered whilst the pandemic was in
this phase, which in the case of HIV can last for
decades due to the long incubation period. As
infection spreads and the susceptible population
is depleted, infection spreading slows. Often, the
initial growth of the epidemic was rapid, because
the highest-risk individuals tend to interact with
other high-risk individuals.

McKenna MT, Janssen RS; HIV Incidence Surveillance
Group. Estimation of HIV incidence in the United States.
JAMA. 2008 Aug 6;300(5):520-9

In developed countries HIV initially affected
MSM and IDU as well as commercial sex work-
ers and their clients before becoming more wide-
spread in the heterosexual population. However,
there is relatively little transmission in hetero-
sexuals although there are marked disparities
between different groups. The historical pattern
of HIV incidence in the USA has been recently
reported [9, 26], finding that overall incidence
peaked in the mid-1980s before declining to his-
toric low levels in the early 1990s and then rising
slightly up to the mid-2000s (Fig. 3.3). Rapid
community responses from MSM to reduce risk
behavior were effective in reducing HIV inci-
dence [18], although transmission rates remained
disproportionately high, and may have increased
during the HAART era, due to decline in concern
about HIV because of the availability of effective
treatment.

Increasingly HIV has been spreading amongst
the heterosexual population in developed
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Fig. 3.4 Geographic heterogeneity in the distribution of
gonorrhea in the USA. Gonorrhea rates by county in the
USA, 2005. From [15] Sevgi O Aral, Kevin A Fenton, and

countries, particularly in Europe [27], although
highest transmission rates remain amongst MSM
[25, 28]. Currently in the UK, the majority of
prevalent HIV infections are imported, mostly
from sub-Saharan Africa [29]. Although rare,
there is some transmission in the UK from
imported infections, including in sexual partner-
ships involving disassortative mixing by ethnic
group [30]. Transmission amongst IDU occurs
through sharing of needles and is effectively
combated by provision of sterile needles, which
has resulted in a marked decline in the incidence
of HIV in IDU where it has been used success-
fully (e.g., the UK), although this intervention is
controversial in some countries [31].

Spatial Distributions

The spatial distribution of STI burden is hetero-
geneous (see Fig. 3.4 for an example). Rothenberg
[32] found that gonorrhea in Upstate New York

King K Holmes. Sexually transmitted diseases in the
USA: temporal trends. Sex Transm Infect 2007; 83:
257-66

was highly concentrated with a relative risk in
core areas being up to 40 times that of back-
ground rates. Core areas were shown to have
“high population density, low socioeconomic sta-
tus and a male to female case ratio of one or
lower.” The same author, with others, found that
syphilis was tightly clustered spatiotemporally in
urban areas of New York state, and more dis-
persed in rural areas [33]. Potterat et al. [34] also
found gonorrhea to be highly clustered.

Different STIs differ in the extent of their spa-
tial heterogeneity. A common pattern is that
syphilis is the most geographically concentrated,
followed by gonorrhea, whilst chlamydia, genital
herpes, and genital warts are much more wide-
spread [6, 8, 13, 35, 36].

Furthermore, the disease foci tend to overlap,
indicating that risk behaviors relevant to different
STIs are (unsurprisingly) correlated, and that
there is a geographic focus of risk behavior [37,
38]. Additionally, whilst the dispersal of infec-
tion may ebb and flow over time, the location of
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disease foci tends to be stable [37, 38], although
not in all cases. For example, a spatiotemporal
analysis of syphilis in Baltimore, MD, found that
between 1994 and 2002, during which time an
epidemic increased and then declined, two spatial
clusters persisted throughout (with transmis-
sion intensity increasing and then declining)
and a third transient cluster arose and then
disappeared [39].

Epidemic Phases

Wasserheit and Aral [40] proposed a general con-
ceptual framework in the temporal evolution of
infection spreading (Fig. 3.5), beginning with an
early growth phase (Phase I), followed by hyper-
endemicity (Phase II), decline (Phase III), and
endemism (Phase IV). Typically, the syndrome
and pathogen are identified in the growth phase,
followed by interventions beginning in the hyper-
endemic phase (which the authors split into II
and II’, pre- and post-commencement of inter-
ventions). Important components of interventions
are the development of tests for the pathogen and
effective treatments. Progression of the epidemic
through these phases is accompanied by changes
in the distribution of infection in the population
due to the impacts of interventions, changes in
population behavior, and other factors. The
dynamic nature of STI/HIV epidemiology means
that it is necessary to remain vigilant for changes
in the distribution of infection risk and to ensure
that public health responses remain appropriate
[16, 40, 41].

Of course there are additional complexities in
reality. For example, in the USA, syphilis has
exhibited repeated epidemic cycles, although the
reasons for these cycles are debated: some have
proposed sociological factors, whilst others have
suggested that the cause is partial immunity [42].
In the UK, there was a marked decline in gonor-
rhea during the 1980s and early 1990s, followed
by a marked increase and subsequent fall [16].
Changes in sexual risk behavior are likely to have
been the major factor, with failure of treatment
services to meet demand in the early 2000s likely
having exacerbated the problem [43].
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In both the USA and the UK there have been
marked increases in syphilis incidence, following
a period when it was hoped that elimination was
imminent [16]. Schumacher et al. [44] found that
in Baltimore the increase in incidence was
associated with an increase in MSM and young
women with large numbers of recent sex
partners.

Theoretical Framework: Insights
from Modeling

Mathematical modeling plays a key role in the
conceptual understanding of the epidemiology of
infectious diseases and interventions against
them [45-49]. Pioneering STI modeling work
was prompted by concerns about increases in
gonorrhea in the USA [50-54]. Development of
models promotes clarity of thinking in the
description of processes through defining and
characterizing the component parts of the system
and the nature of their interactions. Creating a
model that is mathematical allows rigorous anal-
ysis and comparison with data, for example to
determine whether a proposed cause of a particu-
lar outcome could have had an effect of sufficient
magnitude to be a sufficient explanation (e.g. see
Hallett et al. [55]). Although mathematical mod-
eling requires specialist skills, the design and
analysis of models should be a multidisciplinary
activity, as modeling synthesizes evidence from
many disciplines including sociology, epidemiol-
ogy, and clinical medicine.

For an infectious agent to persist in its host
population ‘chains’ of transmission from person
to person must be sustained. Of course, many
transmission chains terminate because the
infected person does not pass on the infection
before they cease to be infectious, due to recov-
ery (through natural immunity or treatment), or
death (or leaving the relevant population).

The criterion for persistence of an infection is
that the reproduction number—the average num-
ber of transmission events occurring from an
infected individual —be at least 1 so that on aver-
age infection is passed on to at least one person
before the index infected individual ceases to be
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Fig. 3.5 The concept of epidemic phases of sexually
transmitted diseases. (a) “Natural” and “controlled” his-
tory of STD epidemics from the perspective of changes
over time in subpopulations in which spread and mainte-
nance sexual networks are located. Dense spheres depict
subpopulations containing spread networks, while mottled
“halos” represent subpopulations containing maintenance
networks. Arrows that link spheres with halos or with new
spheres represent bridge populations. This population-
level, host-focused perspective emphasizes the importance
of program interventions and social networks as determi-
nants of the epidemiology of STDs. (b) “Natural” and

infectious [45, 50]. Mathematically, the repro-
duction number is the product of the average
infectious period of an infected person and the
rate of transmission to others during the infec-
tious period. This rate of transmission from the
infectious person depends upon the rate of poten-
tially infectious contacts with others (in the case
of STI, having a sexual partnership with someone
susceptible to infection) and the probability of
transmission upon contact. It is clear that the
average rate of sexual partnership formation is
too low for most STIs to persist in most popula-
tions if everyone exhibited average behavior [56].
For example, gonorrhea typically has a short
infectious period, and transmission requires that

“controlled” history of STD epidemics from the perspec-
tive of changes over time in disease patterns, highlighting
key events that mark transitions into new phases of epi-
demic. This population-level, pathogen-focused perspec-
tive is complementary to that in (a), and each disease
phase corresponds to a stage in the evolution of sexual
networks and subpopulations that are central to STD
transmission. From [40] The dynamic topology of sexu-
ally transmitted disease epidemics: implications for
prevention strategies. J Infect Dis. 1996;174(Suppl 2):
S201-13

someone infected with it has sex with an unin-
fected partner during that short period. Therefore,
persistence of STI in the population depends
upon the presence of individuals with above-
average rates of sexual partner acquisition, mak-
ing it vital to account for the variation in rates of
sexual partner acquisition, not just average rates.

Recognizing heterogeneity in risk behavior
introduces another complication: the need to con-
sider patterns of sexual mixing within the popula-
tion [57-62]. Sexual mixing is the extent to which
individuals with particular characteristics choose
as sexual partners individuals with particular
characteristics. Persistence of infection in the
population requires sustained person-to-person
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transmission. This requires not only that the aver-
age infected person has sufficient other sexual
partners during their infectious period that at least
one of them becomes infected, but also that the
person(s) who become(s) infected also has/have
sufficient other sexual partners during the infec-
tious period for further transmission to occur.

The core group for an STI is that part of the
population which allows the infection to persist
in the population [32, 52, 63]. Members of the
core group have both relatively high rates of sex-
ual partner acquisition, and tend to select as sex-
ual partners others who have relatively high rates
of sexual partner acquisition. The size of the core
group depends upon the infectious agent and the
characteristics of the population [56, 57].
Gonorrhea and syphilis have relatively short
infectious periods, so their persistence requires
individuals who have very high rates of sexual
partner acquisition, resulting in a typically small
core group. On the other hand, Chlamydia and
HIV have much longer infectious periods, so
their core group tends to be much larger (although
still a minority of the population). Consistent
with these tendencies, a study in Seattle found
that 50% of clinic patients with gonorrhea also
had Chlamydia, whilst only 10% of patients with
Chlamydia also had gonorrhea [64], meaning that
Chlamydia was much more widespread in the
population than gonorrhea. Furthermore, core
groups are expected to be concentric [65]. For
example, a spatial analysis of diagnoses of
Chlamydia, gonorrhea, syphilis, and HIV in
Wake County, North Carolina [36], found that all
four infections had a spatial focus, and that they
were overlapping.

Strictly, the minimum partner acquisition rate
required for sustained transmission of infection
depends not only upon the duration of the infec-
tious period but also the infectivity [56]: the
greater the mathematical product of the infec-
tious period and transmission probability per
contact, the lower the minimum partner acquisi-
tion rate required to sustain infection in the
population.

It is important to note that factors such as the
transmission probability in a sexual partnership
and duration of infection are not “fixed” charac-
teristics of each particular pathogen but have
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behavioral components to them and hence can
vary between population groups, and over time,
including in response to education campaigns
and changes in provision of healthcare.
Specifically, the transmission probability depends
upon the number of potentially infectious sex
acts in a partnership, which depends upon the fre-
quency of sex acts not protected by condom use,
and the duration of the partnership (or the infec-
tious period, whichever ends first). The infectious
period also has a behavioral component: infected
individuals who obtain successful treatment have
their infectious period shortened. Individuals
might not seek care at all, or only seek care after
a prolonged period, due to lack of knowledge of
STIs or due to barriers in their access to care.
Changing social circumstances can result in the
size of the core group and its membership
changing [40].

It is important to emphasize that whilst the
core group is necessary for infection to persist in
the population, infection is not confined to the
core group: many individuals who are outside the
core group can acquire infection as it spreads
from the core group into the general population
[32]. There can also be transmission within the
general population, so it is not necessary to have
sex with a member of the core group to acquire
infection. However, transmission within the gen-
eral population is too inefficient for chains of
transmission to be maintained indefinitely, so
those infection chains eventually terminate.

The prevalence of an STI in a population
depends upon multiple interacting factors, includ-
ing the frequency distribution of rates of sexual
partner acquisition, the degree of interaction
between the core group and the general popula-
tion (e.g., see Gamett and Anderson [57]), the
patterns of condom use (which reduce the prob-
ability of transmission per sexual contact), and
the rate of treatment of infection (which reduces
the infectious period for treatable infections).

Mathematical modeling shows that the degree
of sexual mixing between high-risk and low-risk
individuals in the population can have a major
impact on the prevalence of an STI like gonor-
rhea, which has a short infectious period, but
much less impact on the prevalence of Chlamydia,
which has a much longer infectious period.
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The degree of mixing can be varied from assorta-
tive (i.e., “like with like,” where high-risk indi-
viduals only choose as partners other high-risk
individuals and low-risk individuals only choose
as partners other low-risk individuals) to random
(where the choice of sexual partners is propor-
tionate to the proportion of all sexual partnerships
that occur in the population). When mixing is
assortative, infection is confined to the high-risk
individuals (because it cannot persist in the low-
risk individuals) and so the prevalence of infec-
tion at the population level is low: a relatively
large proportion of the high-risk individuals are
infected but they represent a small proportion of
the whole population. If mixing is made slightly
less assortative, then the overall prevalence of
infection increases because infection can now
“leak out” from the core group into the low-risk
general population (which is much larger than the
core group). If mixing is made slightly less assor-
tative still then the overall prevalence of infection
can rise further. However, there can come a point
when making mixing even less assortative pro-
duces a fall in the overall prevalence and if mix-
ing is sufficiently random then infection fails to
persist and prevalence drops to zero. The reason
for this is that as mixing is made more random,
increasingly infection is transmitted not to high-
activity individuals who are likely to “pass it on;”
but to low-risk individuals who are unlikely to
infect others, due to their low rate of sexual part-
ner acquisition.

Treating curable STIs reduces the infectious
period, meaning that the partner acquisition rate
required to sustain transmission is increased, thus
reducing the size of the core group, as well as
reducing the prevalence of infection. Both sup-
pressive therapy for incurable STIs (e.g., HSV,
HIV) and use of condoms reduce the transmis-
sion probability per contact, meaning that more
contacts are required on average for transmission
to occur, which also has the effect of reducing the
size of the core group.

It is important to emphasize that characteriz-
ing mixing patterns is more complex than just
considering partners’ rates of sexual partner
change. Other factors include sex, age, ethnicity,
other physical characteristics, socioeconomic
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status, membership of particular social networks,
religion, geographic location, etc. (However,
studies are of course limited in what information
can feasibly be collected.) Age-mixing patterns
are important determinants of STI risk [66].
There is marked variation in sexual activity with
age, with teens and younger adults having the
highest rates of sexual partner acquisition. For
curable STIs with short infectious periods, the
risk of being currently infected is associated with
recent risk behavior, and prevalence is highest in
the most sexually active age groups and declines
with age as sexual activity declines. For incurable
STIs, such as HIV, the risk of being currently
infected depends upon the individual’s entire his-
tory of risk behavior, and prevalence increases
with age. Sexual partnerships between young
women and older men was found to be an impor-
tant risk factor for HIV acquisition in Zimbabwe,
with infection being passed back from an older
generation to a younger one [67].

Bridging

A particular type of mixing pattern that is impor-
tant in some contexts is bridging between high-
and low-risk groups by another group, e.g., clients
of sex workers form a bridge between the sex
workers and the regular partners of the clients.
Johnson et al. [68] report, “HIV infection risk
among pregnant women in Lima [Peru] depends
largely on their male partners’ risk behaviors.
Even monogamous women had very large sexual
networks.” Morris et al. [69] found that in
Thailand there were high rates of exposure of
women to HIV from male partners who were cli-
ents of sex workers. In the USA, Adimora et al.
[70] found that having a nonmonogamous sexual
partner was an HIV risk for individuals who were
otherwise at low risk. Studies such as these
emphasize that individuals’ risk of acquiring
infection depends upon not only their behavior
but also that of their partner(s)—and, in turn,
their partners. Another example is that sex work-
ers who are also IDU can bridge between IDU
who are not sex workers and sex workers who are
not IDU.
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Bisexual men can bridge between MSM who
only have sex with men, and heterosexual women
[11, 71]. This may be particularly important in
social groups where homosexuality is particu-
larly stigmatized, resulting in MSM having
female partners—who believe that their partner
only has sex with women, and may even believe
their partner to be monogamous [11]—whilst
also having male partners “on the down low.”

Networks of Sexual Partnerships

Infectious disease can be conceptualized as
spreading through a network of contacts between
individuals. Detailed investigation of the net-
works of contacts between individuals through
which infections spread is an area of growing
interest in infectious disease epidemiology, and
has been long-studied in sexually transmitted
infections, with a seminal paper by Klovdahl
having been published more than a quarter of a
century ago [72]. (Of course, contact tracing to
identify potentially infected individuals for treat-
ment, rather than study of network characteris-
tics, had already been established for some
considerable time).

As mentioned in the section on Bridging, the
behavior of one’s sexual partners has a poten-
tially greater influence on one’s STI risk than
one’s own behavior. The behavior of one’s part-
ners is a determinant of one’s position in the sex-
ual partnership network. There has been a
considerable amount of empirical and theoretical
work on the importance of networks of sexual
contacts in STI transmission, seeking to identify
those network characteristics that are associated
with high disease burdens [66, 73-75]. As
described succinctly by Morris et al., “At the
population level, [an infectious agent’s] epidemic
potential is determined by underlying network
connectivity. Connectivity is influenced by many
factors, including: the dynamics of partnership
formation, dissolution, and sequencing; popula-
tion mixing by demographic and behavioral attri-
butes; and geographic clustering and access”
[76]. For general reviews of the study of networks
see references [77-79].
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Complexity of Studying Networks
and Individual-Level Analysis

Analysis of networks rather than individuals or
population groups involves a very large step up in
complexity of data collection and analysis. This
is because the sexual partnership, rather than the
individual, is the primary sampling unit [66],
which is challenging for both empirical investi-
gation (not least because many partnerships are
transient) and statistical analysis, requiring devel-
opment of new methods. The theoretical model-
ing and data analysis described thus far in this
chapter has been at aggregate level, with individ-
uals being categorized and represented by
descriptive statistics. This is true even where
populations are stratified by sex, activity class
(according to rates of sexual partner change), age
group, etc.: each particular stratum or subgroup
has a characteristic (mean) value for each of its
parameters, so at the population level a particular
characteristic has a discrete, rather than continu-
ous, distribution. In compartmental models, the
population is divided into categories representing
different infection states as appropriate to the
natural history of the infection being modeled
(e.g., uninfected and susceptible, latently infected,
symptomatic and infectious, asymptomatic and
infectious, immune). These infection states may
also be stratified by age, sex, activity, class, etc.
The model tracks the aggregate number of indi-
viduals in each of these categories and how these
numbers change over time as an epidemic pro-
gresses and interventions are introduced.

By contrast, network analysis, whether empir-
ical study or by computer simulation, is an indi-
vidual-level analysis. This is appealing in terms
of realism, but is inevitably costly in terms of
resources, both for empirical or theoretical study.
In an individual-based model (IBM), each indi-
vidual in the population is tracked as a separate
entity within the computer’s memory, which
means that individual partnerships are also
tracked individually, recording when they start
and end, with whom they occur, how frequently
sex acts (and potentially which types of act) occur
in that partnership, how frequently condoms are
used, etc. Additionally, individual characteristics
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like rates of sexual partner change in the popula-
tion can have continuous, rather than discrete,
distributions; spreading of multiple infections
and interactions between them can be more read-
ily modeled; and the life histories of individuals
can be tracked.

However, these more-realistic models are con-
siderably harder to analyze, and collecting the
detailed data needed to estimate parameters is
challenging. Typically it is difficult to gain alge-
braic insight into how the model behaves, so
instead of being able to calculate where threshold
changes in behavior will occur, one has to explore
parameter space by varying parameters and look-
ing for changes in the model’s behavior. This
requires a lot of computation and, unfortunately,
even with modern computers, simulations take
considerable time to run and require the use of
efficient coding techniques. An IBM considers
individuals, and since events that change the sta-
tus of individuals (e.g. infection, recovery, start-
ing or ending a partnership) are probabilistic,
stochasticity (randomness) has to be incorporated
into the model. This means that each “run” of the
model will produce a different result, even with
the same input parameters. Therefore, for a given
set of input parameters, the model has to be “run”
multiple times. In addition, each “run” of an IBM
takes considerably longer than a corresponding
“run” of a compartmental model. (Stochastic
effects are also a problem for empirical study:
they cause “noise” which makes it harder to
determine whether an apparent pattern is real or
just due to random chance).

Uses of Modeling

Despite the technical challenges, important prog-
ress in our understanding of STI-transmission
networks has come through computer modeling
[76, 80-86]. Modeling can guide empirical
research by determining what network character-
istics might be important (e.g., concurrency [76,
80, 81]), and examining the potential impact of
biases in empirical data [83, 84].

A neat example of the use of computer model-
ing to examine the importance of network
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structure that results from different contact pat-
terns of individuals is the study by Ghani and
Aral [86]. This study examined the effect on the
prevalence of gonorrhea and HSV2 of different
patterns of interaction between sex workers and
their clients and the impact of the relative size of
the sex-worker population (fewer sex workers
would mean that each had on average more
encounters with clients). They found that the size
of the sex-worker population was the most impor-
tant determinant of prevalence, and that if clients
tended to use multiple sex workers rather than
being a regular client of one sex worker then
prevalence tended to increase.

However, it is important to realize that com-
puter modeling studies demonstrate the impor-
tance of particular network characteristics
conditional upon the model being correct. There
is a need for more and better empirical evidence
to test modeling results. Unfortunately, obtaining
this evidence is challenging, due to the require-
ment for very detailed data.

Alternative Theoretical Modeling
Approaches

The complexity of modeling large networks of
sexual contacts has motivated the development of
alternative,  simpler, theoretical —modeling
approaches [87]. These may offer important
insights through being more tractable than a “fully
specified” network simulation, and also have the
advantage of not requiring detailed empirical net-
work data to parameterize and test them.

Chen et al. [88] applied a meta-population
modeling approach—a modification of compart-
mental modeling in which the population is made
up of linked subpopulations —to gonorrhea in the
UK to address the question of how it persists at
low prevalence. They found that the complexity
of a fully specified individual-level contact net-
work is not needed to model the concentration of
infection in “distinct subpopulations, with much
higher incidence rates in young people, some eth-
nic minorities and inner city subpopulations” and
the “contextual risk experienced by members of
at-risk subpopulations.” They propose, “that the
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epidemiology of gonorrhoea is largely driven by
subpopulations with higher than average concen-
trations of individuals with high sexual risk
activity.”

An alternative modeling approach is to use pair
models in which the interaction between individu-
als is modeled at the level of the partnership but
partnerships are tracked not individually but in
terms of their aggregate number [§9-94]. That is,
the model tracks the aggregate number of partner-
ships between a pair of uninfected individuals
(which have no transmission risk); an uninfected
individual and an infectious individual; a pair of
infectious individuals; an infectious individual
and an immune individual, etc. This approach
provides an approximation to a network structure,
and works best for a homogeneous network,
although some approximations for heterogeneous
networks have been developed [90, 92, 93].

One application of the pair modeling approach
has been to examine the importance of gaps
between monogamous sexual partnerships and
overlapping (concurrent) partnerships, where the
gap between the end of one partnership and the
start of a subsequent one is negative [95]. For
curable STIs if the gap between partnerships is
too long then transmission of infection will not
occur because an infected individual will have
recovered from infection before the opportunity
for onward transmission occurs. Analysis of UK
data found that “gonorrhea is sustained by the
presence of a small group of individuals with
short gap lengths and medium length partner-
ships. Interventions targeted at this group are
more effective than those targeted at individuals
with high numbers of sexual partners but longer
gap lengths.” Other studies have found that it is
common for gaps between partnerships to be
short enough to allow transmission of STIs [96].

Empirical Studies of Networks

Empirical data collection for sexual partnership
networks is labor-intensive, time-consuming, and
costly because of the need to sample sexual part-
nerships rather than individuals. Commonly, net-
works are imputed from egocentric data collected
from a sample of individuals: survey respondents
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are asked about their numbers of sexual partners
over periods of time and the characteristics of
(typically a sample of) those partners. However,
the partners themselves are usually not traced,
and instead a computer algorithm is used to cal-
culate networks whose structures are as consis-
tent as possible with the data. Unfortunately,
egocentric data provide an incomplete
specification of the sexual contact network, so
multiple hypothetical networks can be consistent
with the available data.

Importantly, egocentric data do not give infor-
mation on the presence or absence of cycles
(loops of contacts which may promote rapid
infection transmission around the loop but not
beyond it), size of components (i.e., clusters of
linked individuals), the extent of long-range con-
nectedness of the network (a few long-range links
can result in a short path length between many
individuals, promoting rapid spread of infection),
and other important characteristics [66].
Obtaining this more-detailed information requires
contact tracing or a census of the network.
(Although note that it has been suggested that it
may be possible to develop algorithms to impute
network structure reasonably reliably from ego-
centric data [66]—see below.)

Contact tracing is a routine intervention
against STIs, which is feasible because of the dis-
crete nature of sexual contact, which occurs with
a relatively small number of usually identifiable
individuals. Through this process it is possible in
principle to construct the entire sexual network of
contacts. However, in practice this rarely happens
because it is very labor-intensive, and it is usually
not possible to identify all links in the network.
Unfortunately, a small proportion of missing
links can radically alter the apparent structure of
the network and its apparent connectedness: a
network that appears to be sparsely connected
may actually be much more highly intercon-
nected. A few highly connected people can
greatly shorten the average path length between
individuals, resulting in a “small world” network,
in which there can be effective rapid widespread
transmission of infection.

The links which are most likely to be missed
may be the most important from the point of
view of the connectivity of the network: casual
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partners are more likely not to be identified or
found, and those partners may be more likely to
be highly connected. (Although highly connected
individuals may be more likely to be traced
because there are more partnerships through
which they may be traced, if many of the partner-
ships are not elucidated then the high degree of
connectedness of the individual would not be
apparent).

However, the picture is further complicated by
the fact that short-term casual partnerships typi-
cally have fewer sex acts than longer term part-
nerships and have higher rates of condom use,
meaning that there is less likely to be transmis-
sion of infection if one of the partners is infected
(although an individual with many partners is
more likely to be infected)—although for infec-
tions like gonorrhea, which are short-term and
relatively highly infectious, relatively few sex
acts per partnership can still result in a substantial
transmission risk, and indeed a high partner
acquisition rate (or concurrent partnerships) is
required for its transmission.

One way of dealing with missing links is to
include venues for meeting partners, especially
casual ones, in social network analyses [34, 97].
The importance of this was demonstrated by Jolly
and colleagues [98], who found that augmenting
traditional contact tracing data with data on social
venues where sexual partnering occurred joined
eight of the largest network components, creating
a component of 89 individuals. An additional
cause of missing links is the time period consid-
ered: if a longer period were considered then
apparently separate network components may
indeed have been linked [99].

Insights into Transmission Networks
from Genetic Analysis of Pathogens

The problem of missing links can also be
addressed using genetic analysis of pathogen
specimens, which is increasingly providing
insights into transmission networks. Genetic
analysis offers powerful insights into the net-
works and dynamics of infection in a way that
just looking at the distribution of infection in a
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population cannot. It can be performed in
conjunction with contact tracing data or in the
absence of such data, using just diagnostic speci-
mens from patients. Broadly, genetic analysis can
be divided into genotyping and nucleotide
sequence analysis. Genotyping involves analyz-
ing sections of the pathogen genome (which may
be done “directly” through nucleotide sequenc-
ing or “indirectly” through techniques such as
restriction-fragment length polymorphism) to
assign the isolate to a category. Nucleotide
sequence analysis involves sequencing large por-
tions of the genome, or even the whole genome,
and offers much more detailed data, enabling
construction of “transmission trees” in which it is
possible to infer the timing of a transmission
events and, to some extent, the presence of “miss-
ing links” and who may have infected whom
within the dataset.

A multidisciplinary research study in the UK
examined the benefits of combining contact trac-
ing and gonorrhea-typing data [100]. The authors
applied genotyping in conjunction with contact
tracing to compare gonorrhea transmission in the
cities of Sheffield and London. They found that
endemic transmission was relatively more impor-
tant in Sheffield than in London, which has a
much more transient population [101]. Two clus-
ters accounted for half of the cases in Sheffield. A
subsequent study using a higher resolution typing
system in London identified 21 strains of gonor-
rhea circulating in distinct transmission networks
[102]. Transmission networks involving MSM
(7 strains) and heterosexuals (14 strains) tended
to be separate, with a very small amount of
“bridging” via bisexual men. Additionally, indi-
viduals infected with a particular strain had simi-
lar behavioral and demographic characteristics,
including ethnicity. This study found that despite
the incidence of gonorrhea being 16 times higher
in those of black ethnicity compared to whites,
there was no significant difference in the numbers
of partners reported in the 3 months preceding
diagnosis [103]. Of the 21 strains identified, 13
were widespread across London but eight were
geographically clustered in areas of high inci-
dence [103]. The authors note, “This geographi-
cal clustering is particularly apparent among
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heterosexual men and women. Unlike similar
studies in the United States [6, 32, 104, 105], this
geographical clustering of cases does not relate
strongly to measures of social deprivation but
reflects the ethnic makeup of the different areas
of London. Those areas with a high proportion of
people of black African or black Caribbean
ethnicity experience the highest incidence of
gonorrhoea.” [103].

A gonorrhea genotyping study in Amsterdam
[106] found 11 clusters of at least 20 patients, 7
of which were 81-100% MSM, 3 of which were
87-100% heterosexual, and 1 contained roughly
equal numbers of MSM, and heterosexual males
and females. There was variation amongst clus-
ters in behavioral characteristics, including use of
the Internet to find sexual partners. Fifty-two
individuals (7% of the sample) had infections
with different strains at different anatomical sites,
indicating high-risk behavior.

Wylie, Jolly, and collaborators have studied
transmission of Chlamydia in sexual contact net-
works in Manitoba, Canada [99, 107, 108]. They
found that contact tracing and genotyping data
gave concordant results [107]. Using genotyping
data to identify transmission clusters it was found
that they were socio-demographically, and often
geographically, distinct [108]. Additionally, they
report that genotyping and geographic data can
indicate potential connections—“missing links”
between unlinked individuals [108].

Choudhury et al. [102] recommend,
“Molecular methods should be combined with
exhaustive contact tracing, but ... where contact
tracing is more difficult, [detailed genotyping]
can provide valuable additional data on endemic
networks and outbreaks ... The rapid identification
of new strains spreading in subpopulations—i.e.
early epidemic phase —should inform intensified
partner notification and outreach at risk venues in
an attempt to prevent strains becoming endemic.
Similarly, knowledge of the distribution of
endemic—i.e. later epidemic phase—strains
across the city could be used to target health
promotion and enhanced case finding.”

Whilst contact tracing data are valuable in
understanding transmission patterns, pathogenic
genetic analysis alone can also provide important
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insights. Phylogenetic analysis of the nucleotide
sequence of HIV has been informative about its
evolutionary history and temporal global spread
[22, 23], and the details of its transmission
through local sexual partnership networks [109].
A study of HIV in MSM in the UK reported that
[110] there are at least six large transmission
chains, each beginning with a separate introduc-
tion into the UK (although of course there will
have been more introductions than this), and that
there was decline in the transmission rate in the
early 1990s, which the authors attribute to behav-
ior change, as it predates the HAART era. Lewis
et al. [109] found that HIV spreading in MSM in
London occurred in several clusters, and that a
quarter of transmission events occurred within 6
months of infection. HIV transmission through
heterosexual sex in the UK is very low, although
molecular evidence shows that there is some
transmission from imported infections, including
in sexual partnerships involving disassortive mix-
ing by ethnic group [30]. Unfortunately, many
HIV infections are still being diagnosed late [111,
112]. As well as resulting in a poorer prognosis
for the individual, and the possibility of unknow-
ing transmission to partners, this reduces the
timeliness of insights from phylogenetic analyses
for informing current prevention efforts.

Different Networks for Different
Infections

Importantly, whilst STIs spread through the pop-
ulation via the sexual partnership network, differ-
ent infections “see” a different network structure
(which is why their distributions vary: [56, 99,
113-116]), determined by the timing of forma-
tion and dissolution of sexual partnerships, and
the duration and infectivity of infection. The “gap
length” between sexual partnerships is an impor-
tant determinant of transmission risk and network
connectivity [95, 96]. An individual who has
gonorrhea for a month will likely expose fewer
sexual partners to that infection than if they had
Chlamydia for a year. Indeed, if the gap length is
long enough then the infected individual may
have recovered prior to having sex with another
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person and hence there may be no risk of trans-
mission. (Additionally, individuals with symp-
tomatic infection may reduce their sexual contacts
whilst those with asymptomatic infection would
likely not change their behavior.) Therefore, the
potential transmission network for an infection
(where links between individuals consist of sex-
ual partnerships in which transmission could
have occurred) is a subset, specific to the particu-
lar infection, of the sexual partnership network
(where links between individuals consist of sex-
ual partnerships which occurred) of the popula-
tion. The actual transmission network for the
infection (where links between individuals con-
sist of sexual partnerships in which transmission
occurred) will be a subset of the potential trans-
mission network, since not all potential transmis-
sion events actually occur, because transmission
is a probabilistic process. This means that when
empirically elucidating a sexual partnership net-
work the timing and duration of partnerships are
critical. Indeed, sexual partnership networks are
dynamic, with partnerships forming and dissolv-
ing, so links between individuals through which
infection may spread “appear” and “disappear.”
However, not all studies take this into account
but, for simplicity, assume a “static” network in
which all links are present simultaneously.

Characteristics of Networks Associated
with High Burden of Disease and Phases
of Epidemics

There has been particular interest in sexual part-
nership network structures associated with a high
STI burden, and how changes in network struc-
ture are associated with phases of epidemics [16,
38, 40, 117]. Early work on gonorrhea [32, 34]
found that their transmission was associated with
highly connected networks of individuals, many
of whom had multiple partners, resulting in large
network components—that is, core groups. Later
studies have confirmed these findings for syphilis
and gonorrhea [33, 105, 118]. It is less clear if this
is the case for longer term infections such as
Chlamydia and herpes, a substantial proportion of
which may be asymptomatic, which are typically
found to be more dispersed and more prevalent.
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Comparing the network structures found
through contact tracing, Potterat et al. [117]
suggest that the endemic phase of an epidemic
is associated with linear, dendritic network
components in which individuals have relatively
few partnerships connecting them to others,
whilst the epidemic phase is associated with
highly connected individuals including loop
structures, which they argue lead to rapid spread
of infection. (In a network with loop structures
there are multiple paths along which infection
can spread, whilst in a linear structure, failure to
spread along one link means that no individuals
“downstream” of that link could become
infected.) However, the endemic phase networks
pertained to Chlamydia whilst the epidemic
phase networks pertained to gonorrhea. Ward
[16] cautions that this “needs further explora-
tion because similar data could also be produced
by different sampling and organism-specific
characteristics.” However, consistent with
Potterat et al., Friedman et al. [119] also found
that membership of a cyclic network structure
compared with being a member of a dendritic
structure was a risk factor for HIV infection
amongst IDU.

Whilst it is clearly the case that sexual part-
nership network connectivity determines the risk
of infection entering the network and the subse-
quent extent of infection spreading, and that
changes in network connectivity can lead to
changes in epidemic phase, it is important to rec-
ognize that the effects of changes in network con-
nectivity are nonlinear. Increases in component
sizes have relatively little effect until a relatively
few additional links join components together,
causing a large increase in component size, facil-
itating rapid transmission [38]. This is because if
no one in a network component is infected then
there is no infection risk to any member but as
additional links form and increase the component
size the risk of infection entering the component
increases. Whilst a small incremental increase in
connectivity is associated with a large increase in
infection risk when the critical threshold level of
connectivity is crossed, a small decremental
change taking network connectivity back below
that critical threshold produces a large reduction
in infection risk.
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Potterat [38] suggests, “It may be that there
are only a few dozen neighborhoods in the United
States ... that ... act as Strategic STD Reserves,
as it were, for the observed focal hyperendemic-
ity of bacterial STD,” and that epidemics occur
when the connectivity of the wider population
with these reservoir populations crosses a critical
threshold. Wylie et al. [99] had previously sug-
gested, “Gonorrhea endemicity ... may depend
on a balance between short term persistence
within several key areas where intra-community
networks are sufficiently large to permit short
term, localized persistence, coupled with a slower
influx and spread to other geographic areas.” This
accords with the meta-population view of STI
epidemiology [88]. Potterat et al. [117] argue that
“a few months spent obtaining quality contact
tracing data can provide a reliable network
configuration that suggests epidemic phase,” and
is a superior approach to interpretation of case-
reports through surveillance systems, which is
made difficult by changes in diagnostic tests,
testing patterns, care-seeking behavior, etc.,
meaning that it can take years to determine “true”
epidemic trends.

Scale-Free Networks

The suggestion that sexual partnership networks
may be scale-free [120] gave rise to concern
because it was argued that this means that the
reproduction number is infinite and therefore
infection can never be eliminated. However, it is
unlikely that sexual partnership networks are in
fact scale-free [66, 121]. It is worth noting that
the Liljeros et al. [120] analysis was of egocentric
data, which give only partial information on net-
work structure. The mechanism of network for-
mation that produces a scale-free network is
preferential attachment: the more partners one
has the more attractive one becomes by virtue of
having so many partners and the more partners
one is likely to acquire in the future. Whilst this
may well be the case for Websites, where the
more links a Website has the more likely it is to
be found and linked-to by others, whether this
mechanism really operates in human sexual
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partnerships is questionable. Furthermore, the
number of sexual partners one can have can only
span a finite range, whereas to produce a scale-
free network requires that some individuals have
very high numbers of partners.

Concurrency

As described above, core groups comprising rela-
tively few highly interconnected individuals have
been found to play an important role in the
spreading of STIs, particularly those with rela-
tively short infectious periods such as gonorrhea
and syphilis, through creating highly intercon-
nected networks. However, a highly connected
sexual partnership network may arise without
any individuals in the network being particularly
highly connected themselves—i.e., without there
being a core group. This can arise through indi-
viduals having only a few sexual partners, but in
concurrent sexual partnerships (where there is a
negative gap length between partnerships). It is
not necessary to have a few very highly connected
individuals to have a highly connected network.
It has been argued that a key characteristic of
behavior that underlies a large amount of the
variation in the burden of STIs and HIV in differ-
ent populations is the prevalence of concurrency:
individuals being in more than one sexual part-
nership simultaneously [122]. This can lead to
rapid transmission of infection through the net-
work of sexual partnerships, because the infec-
tion can be acquired from one partner and rapidly
passed to the other(s). A large amount of theoreti-
cal analysis of concurrency has been done by
Morris and collaborators [66, 80, 81]. In a recent
analysis they report that their modeling analysis
found that small differences in the prevalence of
concurrency can lead to large differences in the
prevalence of infection [76]. A number of empiri-
cal studies have found an association between a
higher prevalence of concurrency and a higher
burden of disease [123-126]. Concurrency may
be particularly important for infections with a
short duration, such as gonorrhea, because they
have limited time to spread from an infected indi-
vidual. It may also be important for the spread of
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HIV via primary infection [127] because primary
HIV infection (PHI) is characterized by high
infectivity for a short period, which potentially
allows it to spread very rapidly through a highly
connected network of even short-term contacts.

However, there is uncertainty over the impor-
tance of concurrency in the dynamics of STIs and
the extent to which it may underlie disparities
[128, 129], and more empirical evidence is
required. Unfortunately, collecting the detailed
information required is very demanding, as dis-
cussed below. The challenge is that concurrency
is not a risk factor for acquisition of infection by
the individual with concurrent partners, but rather
it is a risk factor for rapid transmission following
acquisition—that is, it is a population-level char-
acteristic [66].

Future Analysis of Networks

To evaluate the importance of network character-
istics such as concurrency in the transmission of
infection we need to measure the extent of those
network characteristics in population-based sur-
veys in multiple settings and measure how much
STI risk is associated with them. The challenge is
that each population study, which involves col-
lecting detailed data at considerable expense,
constitutes only a single data point [66], because
the unit of analysis is the population, as we are
analyzing population-level characteristics. This
makes it difficult to generalize because there are
relatively few of these data points.

As detailed elucidation of networks is not fea-
sible in routine public health surveillance or in
routine population-based surveys, such as
Demographic & Health Surveys, “Standardised
measures of the extent and nature of sex work
within populations and the size and nature of the
interactions among core groups, bridge popula-
tions, and the general population would help both
research efforts and programmatic activities”
[130]. Developing such measures is challenging
[131], but would greatly increase the number of
“data points” that are available to inform analy-
ses of the importance of population-level network
characteristics. It is important to obtain data from
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representative  population-based surveys, to
examine the sexual partnership network and to
complement studies of transmission networks
which come from studies of patients.

Morris et al. [66] suggest that network struc-
tures may in fact be largely determined by simple
rules and that mixing patterns and the extent of
concurrency —which can be obtained from ego-
centric data—may explain most of the variation
in networks. If this is indeed the case then it
would be a boon for epidemiological understand-
ing guiding public health interventions. However,
a considerable amount of work is required to
empirically elucidate multiple different networks
in order to robustly quantitatively formulate the
network-formation rules and then to validate the
inferred networks.

Analysis of pathogen genetic data is likely to
become an important technique for sexual part-
nership network analysis, as genetic analysis
becomes increasingly routine in diagnostic test-
ing and hence the data becomes increasingly
available at minimal additional cost. Combined
with enhanced routine surveillance datasets there
are exciting prospects for improved understand-
ing and more effective interventions.

Watts [77] powerfully makes the argument for
multidisciplinary research in the field of net-
works, noting that whilst the analytic methods
are necessarily highly mathematical, “many of
the core ideas—not just applications—[have]
come from sociology.” He notes that there is a
“rapidly emerging and highly interdisciplinary
synthesis of new analytical techniques, enor-
mously greater computing power, and an unprec-
edented volume of empirical data.”

Synthesis: Causes of Disparities

There are complex causes of disparities in health
outcomes, resulting from multiple interacting
factors. Clearly, individual STI risk is not
explained only by individual characteristics.
Context is important: having multiple sexual
partners is only an infection risk if those partners
are infected themselves; conversely, being
monogamous does not protect one from infection



50

if one’s partner is not monogamous (or has an
infection from a previous partnership). An analy-
sis of ethnic variations in sexual behavior and
STI risk in the UK found that although the gen-
eral trend was for those groups who reported
greater numbers of sexual partners to be at greater
risk of acquiring an STI, variations in individual-
level sexual behavior alone were insufficient to
explain infection risk disparities across ethnic
groups [132]. The authors conclude that there is
“a need for targeted and culturally competent
prevention interventions.”

“Context” is a complex combination of multi-
ple interacting factors, and multilevel approaches
are needed to understand STI risk. Aral [41] cat-
egorizes such factors as social structures, envi-
ronmental influences, lifestyle influences, and
physiological influences. The context can also
change over time due to social or economic
changes or changes in epidemic phase. Individual
infection risk is determined by an interaction
between individual behavioral factors and popu-
lation-level factors, chiefly the prevalence of
infection in the population group from which one
selects one’s sexual partner(s).

This section focuses on examples of important
interacting factors and how they contribute to dis-
parities in the STI and HIV burden. Examples
include social factors affecting populations of
African and Caribbean heritage in the USA and
the UK, biological factors affecting men who
have sex with men, and the variety of factors that
may underlie the burden of HIV in populations in
sub-Saharan Africa.

Complexity

Infectious disease transmission is a highly non-
linear system —that is, there are complex interac-
tions between components of the system, which
means that there is not a simple proportional rela-
tionship between a particular causal factor and
the outcome in terms of disease burden. In one
context, varying a causal factor (e.g., condom
use) by a particular amount may make little dif-
ference to disease outcomes, whilst in another
context a variation of that same amount may have
a large impact.
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Interacting factors can amplify each other’s
effects, so relatively small differences between
groups in rates of sexual partner change, mixing
patterns, or access to care can in combination
result in large disparities in disease burden.
Hogben and Leichliter [133] review the interplay
of social factors such as segregation, access to
health care, socioeconomics, and correctional
experiences with sexual networks and STI risk.
Additionally, biological interactions can occur
between STIs. This has been most closely exam-
ined for HIV [134-136]: some STIs increase the
infected individuals’ susceptibility to acquiring
HIV (if they are HIV negative), or can increase
their HIV infectivity (if they are HIV positive).
Fox et al. synthesize current evidence to calculate
a “risk score” for HIV transmission in HIV-
discordant partnerships [137].

Furthermore, there are often threshold effects
(“tipping points”): in some circumstances, small
differences in behavior can translate into large
differences in disease burden if those differences
cause a threshold to be crossed. Examples of
threshold effects that have been discussed above
are the minimum partner acquisition rate required
for an infection to persist, and the critical level of
sexual partnership network connectivity to lead
to an epidemic. Another example of a threshold
effect was explored by White et al. [43], using a
model to examine the impact of clinic treatment
capacity on the incidence of gonorrhea. Where
capacity is inadequate, there is a vicious circle in
which failure to treat infections promptly allows
infection to spread, maintaining a high incidence
of infection and maintaining the inadequacy of
care. Increasing capacity sufficient to break out
of this vicious circle enters a virtuous circle in
which prompt treatment of infection averts trans-
mission, reducing incidence and reducing the
need for treatment—thus saving money as well
as improving health. Importantly, breaking out of
the vicious circle requires that the increase in
treatment rates crosses a threshold for gaining
control of infection spreading. Once control is
gained, it can be maintained by keeping treatment
rates above the (lower) threshold for losing
control; if this does not occur then the vicious
circle is reentered and a substantial increase in
treatment rates is required to reestablish control.
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The model shows that there can be a very large
disparity in the burden of disease when infection
is under control compared with when it is not,
solely due to this effect.

Sexual Partnership Networks Are not
the Only Networks that Are Important

Whilst sexual partnership networks alone are
complicated, they are not the only networks that
have an impact on sexual health—and, indeed,
other aspects of health. Sexual behavior and sex-
ual network structures are influenced by the
social, demographic, cultural, and political con-
text. Hence, there are in fact multiple interrelated
and interacting networks that affect spreading of
STIs. Information affecting knowledge, attitudes,
and behaviors spreads through social networks
[3, 138-143]. Sexual partners may be found
through social networks [60, 144]. These interac-
tions can exacerbate inequalities between popu-
lation groups by increasing the assortativeness of
STI risk. Rothenberg [145] presents hypotheses
regarding interactions between network struc-
tures and other risk factors.

Spatial Heterogeneity

The marked spatial heterogeneity in STI burden
is due to spatial heterogeneities in the multiple
interacting factors associated with STI burden
and sexual partner choice, including knowledge,
attitudes, and behaviors; access to care; socioeco-
nomic  status; education; and ethnicity.
Additionally, sexual partnerships often involve
individuals who live close together, at least in
high-burden areas. Early work on gonorrhea by
Rothenberg [32] reported, “Contact investigation
data suggest that sexual contact tends to exhibit
geographic clustering”; Potterat et al. [34]
reported “residential proximity” of risk groups,
and a later study by Zenilman et al. [105] found
that sexual partners in core transmission areas
tended to live just a few hundred meters from
each other.
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A Disproportionately Affected Group:
Black People in the USA and the UK

African Americans tend to experience a higher
burden of STI and HIV than whites in the USA
[11, 112]. This disparity also exists in the UK
[13, 132]. In both countries these disparities are
not explained by individual-level factors alone
[132, 146]. Aral et al. point out that [146] whilst
“white Americans acquire STIs predominantly
when they engage in high-risk behaviours,
African Americans acquire them through low-
risk behaviours because prevalence of infection
in the population is high.” Tillerson et al. [11]
report, “Black women are no more likely to have
unprotected sex, have multiple sexual partners, or
use drugs than women of other racial/ethnic
groups [but] ... are more likely to have risky sex
partners and STDs.”

Potterat [38] comments, “There remains the
need to develop a more valid picture of just what
it is about the conformation of sexual networks in
high prevalence neighborhoods which contrib-
utes to disproportionate STD transmission risk in
different ethnic groups.” Laumann and Youm
[147] suggest that an important factor underlying
the higher burden of bacterial STI in black
Americans is that there is more mixing between
low-risk individuals and high-risk individuals
within the African-American community than in
other communities.

A modeling analysis of data from south-east
London in the UK found that the much higher
incidence of gonorrhea in those of black
Caribbean ethnicity than black African and white
ethnic groups was due to high rates of sexual
partner change by a small minority of the black
Caribbean population, combined with a tendency
of members of all groups to choose sexual part-
ners of the same ethnicity [148]. The authors say,
“profound differences in gonorrhoea rates
between ethnic groups can be explained by mod-
est differences in a limited number of sexual
behaviours and mixing patterns.”

The review by Adimora and Schoenbach [149]
found that a number of contextual factors were
important in the USA, including “poverty,
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discrimination, ... illicit drug use ..., ratio of men
to women, incarceration rates, and racial segre-
gation, [and the] influence sexual behavior and
sexual networks.” The authors concluded that
“exclusive emphasis on individual risk factors
and determinants is unlikely to ... significantly
decrease HIV rates among blacks” and that mul-
tidisciplinary research is required to develop
effective interventions. This is echoed by Kraut-
Becher et al. [150] who conclude that future
research that examines “the interaction of several
factors is more likely to produce effective public
health interventions and reductions in HIV trans-
mission.” For concise descriptions of interacting
contextual factors affecting STIs and HIV in
African Americans see references [146, 150].

It has been suggested that the “down low”
phenomenon—bisexual black men having illicit
male sex partners of which their female sex part-
ners are unaware —contributes to the disparity in
the burden of STI and HIV in black populations
by bridging between MSM and heterosexual
women whose individual behavior is low-risk
[70]. However, the importance of this phenome-
non has been questioned [151], with the authors
suggesting that it is not unique to black popula-
tions, although others have suggested that black
men are less likely to disclose to female partners
that they also have sex with men [11].

Multiple studies report that in the USA incar-
ceration is associated with STI risk [146, 149,
152, 153]. High incarceration rates, along with
high rates of mortality due to disease and vio-
lence [146], in African-American men produce a
low ratio of men to women. This promotes con-
currency of sexual partnerships amongst non-
incarcerated men, which in turn promotes higher
rates of infection transmission. Concurrency has
been found to be correlated with STI prevalence
(e.g., references [126, 154]), and Morris et al.
[76] suggest that relatively small differences in
the prevalence of concurrency in different ethnic
groups in the USA may explain large disparities
in disease burden.

In a network-modeling analysis of egocentric
data from the Add Health study [76] Morris and
coauthors argue that racial disparities are due to
a combination of two factors: (1) assortative
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partner choice by ethnic group (most people
choose partners of the same ethnic group, most of
the time: 95% of partnerships were racially con-
cordant in the dataset) and (2) African Americans
having more partnership concurrency than whites.
Importantly, rates of concurrency were only
slightly higher in African Americans but resulted
in a much greater burden of disease because it
created a much more highly interconnected net-
work, facilitating more rapid and more wide-
spread transmission of infection. Concurrency is
also postulated as the explanation for the high
burden of HIV in much of sub-Saharan Africa
(see below).

A Disproportionately Affected Group:
Men Who Have Sex with Men

Men who have sex with men typically experience
a higher burden of disease from STI and HIV
than heterosexuals living in the same setting.
Dougan et al. [25] reported, “Twenty-five years
after the first case of AIDS was reported, gay and
bisexual men remain the group at greatest risk of
acquiring HIV in the United Kingdom.”
Superficially, this disparity may be apparently
explained by individual-level risk factors: on
average, MSM have more sexual partners than
heterosexuals, and the variance in the numbers of
sexual partners tends to be greater for MSM: i.e.,
the proportion of MSM reporting having large
numbers of sexual partners is greater than the
corresponding proportion for heterosexuals.
However, an analysis by Goodreau and Golden
[155] that neatly demonstrates the power of
mathematical modeling to determine whether a
postulated causal factor could have an effect of
sufficient magnitude to explain a particular out-
come shows that individual-level behavior alone
does not explain the large discrepancy in disease
burden. Goodreau and Golden [155] found that a
key factor is the higher transmission probability
of penile—anal intercourse compared with penile—
vaginal intercourse. Additionally, unlike hetero-
sexuals, MSM can be “versatile” with regard to
sex-role—i.e., the same individual can be both
receptive (which has a higher risk of acquisition
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of HIV) and insertive (which has a higher risk of
HIV transmission). The study reports, “The US
heterosexual population would only experience
an epidemic comparable to MSM if the mean
partner number of heterosexual individuals was
increased several fold over that observed in pop-
ulation-based studies of either group. In order for
MSM to eliminate the HIV epidemic, they would
need to develop rates of unprotected sex lower
than those currently exhibited by heterosexual
individuals in the United States. In this model,
for US heterosexual individuals to have a self-
sustaining epidemic, they would need to adopt
levels of unprotected sex higher than those cur-
rently exhibited by US MSM.”

An additional factor contributing to the
disproportionate STI burden in MSM may be the
fact that a homosexual network can be more clus-
tered (and hence have more potential paths for
transmission) than a heterosexual network:
whilst MSM could be connected in a closed-loop
cycle of three individuals, the smallest possible
closed-loop in a heterosexual network is four
individuals.

HIV Burden in Africa

There has been a lot of debate about why the bur-
den of HIV is so much greater in some African
countries, which have “generalized” epidemics
with high prevalence in the heterosexual popula-
tion, than elsewhere. A study by Lopman et al. in
Zimbabwe [156] found that individual-level
proximate determinants explained very little of
the risk of HIV acquisition, and they comment
“in this generalized epidemic there is little differ-
ence in readily identifiable characteristics of the
individual between those who acquire infection
and those who do not.” A variety of explanations
for the exceptional burden of HIV in generalized
epidemics in Africa have been offered, and it may
be the case that a combination of factors are
responsible, including higher rates of sexual part-
ner change; age-differentials in sexual partner-
ships [67]; “epidemiological synergy” in which
STIs promote the transmission of HIV [134—136]
(so a high prevalence of STIs accelerates the
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spread of HIV); epidemiological synergy due to
malaria [157]; and a higher prevalence of concur-
rent sexual partnerships [158]. Variation in the
burden of disease between African countries and
between different communities in those countries
may be due at least in part to differences in the
prevalence of male circumcision [159], which
randomized control trials have found to reduce
susceptibility of males to HIV acquisition by
60% [160-162], and which modeling analysis
suggests may reduce transmission of HIV from
men to women by 46% [163]. Other factors that
may be important are differences in sexual behav-
ior (including different responses to awareness of
HIV), differences in access to care, and differ-
ences in government policies, laws (e.g., con-
cerning homosexual behavior or commercial
sex), and social attitudes about HIV.

Conclusion and Practical Applications
of Insights

We need a better understanding of STI epidemi-
ology and the causes of disparities to enable us to
intervene effectively to reduce the burden of STIs
and HIV and reduce inequality. Having estab-
lished the complexity of STI epidemiology and
the causes of disparities, how much information
do we need to gather from a particular setting to
guide effective actions? Effective action requires
that we correctly identify the key factors driving
STI transmission that can be impacted by cost-
effective interventions. If we are not able to affect
a particular factor significantly —at least, without
excessive cost—then clearly it is not a suitable
target for intervention.

To design effective interventions we need to
know the importance of different factors in driv-
ing STI transmission, how much those factors
can be impacted by interventions, at what cost,
over what timescale, and in which groups. This
means that we need to have a better understand-
ing about causes. Many factors have been found
to be associated with disparities, but many of
them may be correlates rather than underlying
causal factors. Complexities of sexual behavior
mean that getting an understanding of a particular
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situation requires detailed characterization. We
need to know not just mean rates and variances in
numbers of partners over time but also such char-
acteristics as mixing patterns, gap lengths
between partnerships or concurrency (including
the number of concurrent partners), condom use
(with different partners), and access to care. It is
challenging to collect detailed data routinely.
Social network analysis approaches have led to
important insights into STI/HIV epidemiology,
but nevertheless simpler approaches continue to
have value due to the empirical and technical
challenges of network analysis. Indeed, many
modelers who use network models also use sim-
pler models: the appropriate model to use depends
upon the question being asked and the data avail-
able to parameterize the model.

Key to improving understanding is having
more data on more settings to determine the gen-
eralizability of current findings. This in turn
requires the development of indicators that are
practicable to measure on a large scale in multi-
ple settings. These indicators would also be used
for public health monitoring that complements
the existing surveillance systems to guide timely
interventions that are appropriate to the epidemic
phase [16, 40, 41], and to evaluate the effective-
ness of those interventions.

Elucidation of detailed network structure to
inform on the epidemic phase to guide public
health action has been advocated [117], but net-
work elucidation for STI public health monitor-
ing is not the norm and is not likely to become so,
particularly in an era of budget cuts. At present,
typically only around half of sexual partners of
index-case patients are notified for purposes of
infection management, and many of those are
contacted by the index patient, rather than clinical
staff. Finding partners of partners is rare outside
of a research study. If Morris et al. [66] are correct
that network structure can be inferred from a few
simple measures collected from egocentric sam-
pling then monitoring network structure becomes
much more feasible—once the inferential rules
have been determined. Of course, detailed
research is required to validate putative indicators
and determine if the information they yield is
worth the cost of obtaining the data, but indicators
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are likely to include behavioral and network
measures such as rates of partnership turnover,
gap length between partnerships, prevalence of
non-monogamy, numbers of concurrent partners,
and mixing patterns. An alternative approach may
be to use genetic analysis of pathogen isolates,
which is becoming routine as the technology
becomes ever cheaper. Coupled with enriched
routine surveillance data, pathogen genetic analy-
sis may offer a cheap means of realizing Potterat
et al.’s vision of monitoring network structure.

Alongside an improved understanding of the
epidemiology we need to develop implementa-
tion science: i.e., we also need a better under-
standing of how to intervene effectively. This
includes developing better tools to assess inter-
ventions. Aral et al. [15] commented that “evalu-
ation of the population level impact of STD
prevention programmes is still limited.” Crucially,
it also involves incorporating evaluation into the
design of interventions, and ensuring that the
necessary data are collected prospectively. Aral
et al. [15] report, “The lack of a comprehensive,
standardised and consistent measurement and
reporting system for risk behaviours and pro-
gramme activities further complicates evaluation
concerns. Implementation science ... is in the
very early stages of development. Consequently,
many questions central to planning and imple-
mentation of prevention programmes —including
when to implement particular interventions, who
to target, how much coverage is required to have
a population level impact, how much coverage is
achievable, what incremental impact can be
expected from the addition of a particular inter-
vention to the intervention mix and at what point
diminishing marginal returns set in—often
remain unanswered.”

Theroll-outofinterventions such as Chlamydia
screening, expedited partner therapy, male cir-
cumcision (to reduce HIV acquisition and trans-
mission), ART for HIV, and routinized universal
HIV testing provides an opportunity to measure
the effectiveness of interventions at scale—pro-
vided evaluation is incorporated into the roll-out
planning, such as using a stepped-wedge trial
design. Unfortunately, these opportunities are
usually not taken.
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The spatiotemporal scales and complexity of
dynamic interactions in infectious disease epide-
miology mean that evaluating public health inter-
ventions in a randomized controlled trial
framework is challenging, costly, time-consum-
ing, and often simply not possible. Even when
such trials can be carried out, there remain ques-
tions about generalizability of both positive and
negative findings to settings outside the trial,
including applying the intervention in the same
location under “real-world” rather than “research”
conditions [55]. A key problem is that even rela-
tively large-scale trials are typically much smaller
than the full-scale intervention, and are carried
out for a short period (especially relative to the
dynamics of long-term infections like HIV).
Also, it is not practicable to measure the contri-
butions and interactions of different intervention
components through a factorial trial design with
multiple arms and replicates. Mathematical mod-
eling can be used to assess the effectiveness of
“real-world” interventions that have been applied
at full scale by comparing the observed outcome
with a model-derived counterfactual, and can be
used to examine the relative contributions of
different components of interventions to the
outcome [55].

How to Intervene?

Another key question is the scale of intervention
required: its coverage, intensity, and duration.
Unfortunately, the non-linearities of infection
transmission dynamics complicate decision-
making because they mean that the benefit of an
intervention is almost never proportional to its
scale—doubling the size of the intervention usu-
ally does not simply double the benefit. Indeed, it
is often the case that a small intervention pro-
duces little population-level benefit, but increas-
ing the size of the intervention produces
disproportionately large increase in the popula-
tion-level benefit (by averting transmission), until
a point is reached where there is little further
incremental benefit to be gained by further
scaling-up. An example of this is described by
White et al. [43]. Also, effects of interventions
are usually time-varying.
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The nonlinear and time-varying interactions
inherent in infectious disease epidemiology mean
that mathematical modeling has an important role
to play in helping to determine what scale of
intervention is required [43, 159] and over what
timescale outcomes should be expected: it is
important not to assess too soon and draft an
incorrect conclusion that an intervention has not
been effective. Furthermore, combinations of
interventions are often necessary, particularly
against HIV. Non-linearities mean that when
interventions are combined their effect together
is almost never additive. That is, the whole is
almost never equal to the sum of the parts: there
are usually synergies (greater-than-additive
effects) or redundancies (less-than-additive
effects) [164].

An important use of modeling is examining
uncertainty. Typically, it is not obvious what the
most (cost-)effective intervention would be. For
example, Garnett et al. [165] found that “Both
reducing numbers of sex partners and increasing
condom use can lower [STI]... incidence ...
Unfortunately, there is no simple and general rule
that will allow the efficiency of interventions to
be calculated.”

Targeting

A key consideration for interventions against
STI/HIV is whether to have a targeted or a gener-
alized intervention. The impact of targeting a
core group of high-risk individuals will depend
upon the importance of the core group in the per-
sistence of infection. Provided it can be done
effectively, targeting core groups is likely to have
more of an impact on syphilis and gonorrhea than
on Chlamydia or herpes, which are much more
widespread. This is why Chlamydia screening is
typically a generalized intervention, with eligi-
bility determined by age. Overlapping core
groups for different STIs mean that a geographi-
cally targeted intervention may be effective
against multiple infections [36, 37]. (However, in
settings where persistence may be due to wide-
spread low-degree concurrency then there is not
in fact a core group to be targeted.) Where target-
ing is used, the selection of the target population
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needs to be cognizant of transmission dynamics.
Chen et al. [95] argue, “gonorrhea is sustained by
the presence of a small group of individuals with
short gap lengths and medium length partner-
ships. Interventions targeted at this group are
more effective than those targeted at individuals
with high numbers of sexual partners but longer
gap lengths.”

There has been debate over the importance of
PHI (primary HIV infection) in HIV transmis-
sion, and whether interventions targeted at it
could be effective. The importance of PHI will
vary temporally and according to circumstances.
In a nascent epidemic the majority of infections
will be recently acquired whereas in a mature
epidemic HIV-positive individuals will be in all
stages of infection, and so the relative importance
of PHI will decline over time. Recent modeling
studies have found that all stages of HIV infec-
tion play a significant role in transmission [166,
167]. Nevertheless, frequent testing of high-risk
individuals to detect PHI may have a role to play
in prevention of transmission through highly
interconnected networks [127, 168]. Targeting
may be a more efficient use of scarce resources
than a generalized intervention, but not if the
costs of targeting exceed the savings, or if target-
ing is not practicable. Targeting may also be
counterproductive if it is stigmatizing and dis-
courages the target groups from participating in
the intervention. Although the distribution of
HIV in the USA is highly heterogeneous, “routin-
izing” of testing the entire population in a variety
of healthcare settings is advocated [112]. In the
UK, it has been recommended that there should
be universal testing of the population living in
geographic areas with diagnosed HIV prevalence
exceeding 1 per 1,000 persons [169, 170].

Network Interventions

Our growing understanding of networks can
inform effective interventions [141]. Of course,
contact tracing from infected STI clinic patients
is a “network” intervention against STIs that pre-
dates the field of social network analysis. It is
used to identify individuals who are at elevated
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risk of having acquired infection (because they
have been in contact with an infected person) and
who may be potentially at high risk of transmit-
ting it. Individuals who are highly connected in
the sexual partnership network may be effective
targets for education, as reducing their number of
sexual partners may greatly reduce network con-
nectivity. Highly connected individuals are more
likely to acquire infection, meaning that treat-
ment clinics may be an effective means of reach-
ing them, and providing an opportunity for
intervention.

Contact tracing has the problem of missing
links, for which alternative network approaches
may compensate. Valencia et al. [171] reported,
“It is possible to identify theoretically high-risk
commercial sex clients from the network per-
spective using simple data collection and catego-
rization approaches.” Venues associated with
high-risk activity or acquisition of infection may
be effective targets for interventions [34, 97, 98].
Wohlfeiler and Potterat [172] argue for interven-
tions: “Helping gay and bisexual men make more
informed choices about their partners and frag-
menting networks” and that “Network-level
interventions are particularly well suited for
places such as commercial sex venues and
Internet sites where gay and bisexual men meet
new sexual partners.”

Another potential intervention aimed at
reducing network connectivity is to encourage
behavior change to reduce sexual partnership
concurrency in settings where it is important. It
has been argued that a small reduction in the
prevalence of concurrency could greatly reduce
the burden of disease in African Americans [76].
(Also, even for individuals who do not have con-
current partners, a short gap length between part-
nerships facilitates transmission [95, 96] and an
increase in gap length may potentially reduce the
burden of disease in populations.) However, there
is uncertainty over the importance of concurrency
in different settings, and it is likely that the impor-
tance of concurrency varies between settings and
varies over time within settings (e.g., see Eaton
et al. [127]). Furthermore, it is not clear to
what extent interventions can alter rates of
concurrency.
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Social networks can be used to educate and
attempt to change social norms, particularly in
high-risk groups where the social and transmission
networks may be closely related [141]. New tech-
nology presents new challenges, by affecting
social networks and norms and through directly
affecting sexual contact networks through “dat-
ing” Websites and more dynamic cell-phone-based
technology such as Grindr (http://www.grindr.
com). However, these technologies also provide
new tools to study networks and better understand
behavior, and they potentially provide new inter-
vention approaches, using social media to dissemi-
natehealth-promotionmessagestoalterknowledge,
attitudes, behaviors, and social norms.

In the last few decades, we have come a long
way in our understanding of STI/HIV epidemiol-
ogy, as well as the interacting factors associated
with epidemic phase, dynamic spatiotemporal
distributions, and disparities in disease burden.
However, there is much still to be learned, par-
ticularly in the field of intervention science: we
need to prioritize translating knowledge into
effective action. Additionally, the complex
dynamics of social and sexual behavior and of
infection transmission mean that we need better
tools for real-time monitoring of behavior and
transmission to improve vigilance and to adapt to
ever-changing health needs.
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Migration and the Transmission

of STls

Ailsa R. Butler and Timothy B. Hallett

Introduction

Historically migration has been associated with
the spread of ideas, artifacts, knowledge, and,
less favorably, disease. This last, dramatically
witnessed with the importation in the fifteenth
century of small pox to the New World, resulted
in dire consequences for the indigenous popula-
tion [1]. A few hundred years later, small pox
was introduced to Australia both in 1780 and
1870, and was a major cause of Aboriginal
deaths [2]. With such grave effects it is perhaps
no wonder that migration has been intuitively
associated with spread of diseases through com-
munities and that migrants are associated or even
“blamed” for the spread of disease. More
recently, there are reports of South Africans
blaming migrants from Zimbabwe for spreading
HIV [3, 4]. In any population, the spread of
infectious disease depends on the rate of contact
between susceptible and infectious individuals
[5] and migration provides an important mecha-
nism by which that can continue to happen.
However with a sexually transmitted infection
(STD) it is not movement and mixing alone but
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also changes in sexual behavior concomitant
with migration that determine the impact on the
potential level of disease spread.

In this chapter, we aim to examine the litera-
ture on migration on the spread of STIs, particu-
larly HIV, from an epidemiological perspective to
dissect the operations of migration as a mecha-
nism of bringing infected individuals together
with uninfected individuals and migration as a
trigger for different types of changes in behavior.
In the “Background” section, we begin by describ-
ing global patterns of migration and quantifying
the volume of interest in this topic over time to
illustrate the breadth and character of research in
this area. Next we describe some of the early
major studies that have documented a powerful
association between migration and STIs at the
individual and population levels and comment on
the influence of biological properties of STIs and
the epidemic context. In the “Review” section we
define three distinct routes by which migration
can influence epidemics—determining spatial
distribution; affecting connectivity sexual partner
networks; and directly influencing individuals’
risk behavior—and illustrate these with examples
drawn from our review of the literature.

Background

In 2006 3% (192 million) of the world’s popula-
tion were classified as international migrants;
this has grown from 82 million in 1970 and 175

S.0. Aral, K.A. Fenton, and J.A. Lipshutz (eds.), The New Public Health and STD/HIV Prevention: 65
Personal, Public and Health Systems Approaches, DOI 10.1007/978-1-4614-4526-5_4,

© Springer Science+Business Media New York 2013



66

A.R. Butler and T.B. Hallett

Fig. 4.1 Net migration rate showing positive, negative, and 0, based on CIA factbook data, 2006. http://www.cia.gov/
cia/publications/factbook/fields/2112.html; http://en.wikipedia.org/wiki/File:Net_migration_rate_world. PNG

million in the year 2000 [6]. International migrant
is defined by the United Nations as any person
who changes his or her country of usual residence
(long term for at least 1 year, short term for more
than 3 months and less than 1 year). The predom-
inant reason for migration is for economic
improvement and most migrants travel from
developing to developed countries [7]. In the year
2000 60% of the world’s migrants lived in the
more developed regions and 40% in the less
developed regions [8]. International migration
patterns are both cyclical and highly fluid.
Unemployment, socioeconomic instability, polit-
ical unrest, and unequal distribution of resources
are all important issues that sustain mobility and
represent common factors in both voluntary and
forced migration [9]. The map shows the net emi-
gration and immigration of countries across the
world (Fig. 4.1).

Countries where the largest number of
migrants originated from in 2006 were China,
India, and the Philippines; the countries that
received the most migrants were the USA, Russia,
Germany, Ukraine, and France [7]. The
International Organization for Migration (IOM)
estimates that in the European Union 8.8%

(64 million) of the population is made up of
migrants. Most of the world’s migrants live in
Europe, Asia, and North America [8].

Africa has seen a decline in its share of interna-
tional migrants from 12% in 1970 to 9% in 2000
[10]. The percentage of the world’s population
that is made up of international migrants is increas-
ing over time, Fig. 4.2a. As can also be seen in
Fig. 4.2a there is a steep increase in the level of
international migrants as a percentage of the pop-
ulation in North America, and a less steep rise in
Oceania. In Africa however international migrants
as a percentage of the population have decreased.
The number of international migrants by region
over time is given in Fig. 4.2b. Overall numbers
have increased for every area; this is most pro-
nounced for North America, Europe, and Asia.

The volume of interest in migration and HIV
and STIs over time was explored by looking at
the number of publications in each area collected
on PubMed, an electronic archive of biomedical
and life sciences journal literature. The number
of publications on “migration and HIV/AIDS” or
“migration and STIs” has increased over time at
arapid rate (Fig. 4.3a). In recent years, there have
been approximately 160 new publications per
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Fig. 4.2 (a) Estimated international migrants as a
percentage of the total population over time from 1990
to 2010 by geographical area at mid-year (UN DP).

year. The start of the steady rise in papers looking
at migration and STIs/HIV seems to date from
the emergence of HIV in the 1980s until 2007,
although we also note that the differential cover-
age of this archive to journal articles published
before the mid-1990s could generate a bias. The
majority of publications focused on “migration
and HIV/AIDS” rather than “migration and STIs”
(Fig. 4.3b) and only a very small proportion of
the literature on migration and STIs was made up
of papers on other STIs. For this reason many of

(b) Estimated number of international migrants at mid-
year over time from 1990 to 2010 by geographical area
(UN DP)

the examples cited here focus on HIV. There were
more publications on syphilis or chlamydia than
on gonorrhea.

From this review, it is clear that, from the very
earliest works, there have been recurrent
themes concerning the interaction between HIV
and migration that we will briefly illustrate.
These include how STIs have spread from urban
to rural areas, the particular role of truck drivers
in spreading HIV in sub-Saharan Africa, and
the persistence of remarkable associations
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between the distribution of disease and proximity
to main roads.

HIV infections in rural parts of a country have
often been found to be linked to epidemics in
urban centers through migration. Many early
studies have identified travel and migration as
risk factors for HIV [11-15]. In rural Zaire, for
example, the risk factors found for HIV in a 1986
study included residence outside the area (immi-
grants) and greater than average number of sexual
partners [16]. In rural Malawi, Glynn et al. [17]
found a large proportion of HIV cases in recent
immigrants to the district and in those who had
been absent from the district. In Kisesa, north

west Tanzania, those who moved into the ward
had a higher HIV prevalence than those who had
lived in the ward all their lives [18].

Studies of HIV prevalence have consistently
indicated that HIV has spread along the truck-
ing routes of East and Central Africa and then
into the rural areas [19]. Long-distance lorry
drivers are a quintessential mobile population,
who move through many disparate communities
and are likely to have particular risk behaviors
for acquisition and transmission of STIs [20].
As early as 1991-1992 a study found 26% of
long-distance lorry drivers and their assistants
working between Kenya and Zaire to be HIV
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positive [21]. Significant associations were
found between HIV seropositivity and being
employed in long-distance driving for more than
11 years [21].

A set of studies have also long reported that
living near roads is associated with a substan-
tially elevated risk of HIV and STI infection.
Colvin et al. [22] looked at the prevalence of HIV
and other STIs in a rural community in the
Lesotho highlands and found that all cases of
HIV occurred in villages along the only main
road in the area. Similar observations have been
found in small studies in many other African
countries [15, 23, 24]. Tanser et al. [25] measured
HIV prevalence in rural South Africa through
anonymous surveillance among  pregnant
women stratified by local village clinic. With
large sample sizes, they found a close correlation
between proximity of homesteads to primary or
secondary roads and HIV prevalence.

At the individual level, Nunn et al. [12] found
that change of residence was strongly associated
with an increased risk of HIV infection in the
rural Masaka district of Uganda, and the authors
concluded that this was due to the more risky
sexual behavior among those who moved.
Importantly, 70% of those joining the area came
from the same administrative district and almost
all from similar rural areas (only 11% came from
Kampala city where seroprevalence rates were
known to be higher). Similar findings were
reported in Tanzania [13]. This work suggests
that the act of migration itself puts migrants at
high risk of acquiring HIV and this fuels trans-
mission within rural areas. This pattern contrasts
with the notion that migrants only import infec-
tion from distant high-prevalence communities.
These broad considerations have led us to attempt
to assemble an organizing framework for the
influence of migration on STI epidemics that we
describe below.

Review
Epidemiologically, migration can do three dis-

tinct things to STI epidemics. Firstly, it can deter-
mine the spatial distribution of the infection
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including seeding new populations, importation
and exportation of infections to locations, and,
indirectly, determining epidemic persistence.
Secondly, it can affect the connectivity of the
sexual network, prevent local saturation because
of movement to new populations (new suscepti-
bles), and bridge gaps between geographically
separate network components (connecting differ-
ent sexual networks). Thirdly, the migration event
can directly influence levels of individual risk
behavior either directly (own risk behavior) or
indirectly (others behavior), and can either
increase or decrease risk. Each of these processes
will be discussed.

Population Mobility Determines Spatial
Distribution of Infection

First we will look at the role of population move-
ment in seeding infection to networks. Early in
the spread of HIV in South Africa, transmission
seemed to be fuelled by migrants connecting
high- and low-prevalence areas through frequent
movement from homesteads to the area of work
[26]. Many early HIV cases were linked directly
to migrant workers [27, 28]. A decade later,
migrant men were still 2.4 times more likely to
be HIV infected compared to nonmigrant men
[29, 30]. More recently, migrants from high
endemic countries have seeded new HIV out-
breaks among heterosexuals in low-endemic
countries [31]. Molecular studies have shown
importation of heterosexual HIV infections from
high-endemic countries (subtype B and non-B
strains) to low-endemic countries, as in the case
of the Netherlands [32].

At the beginning of the HIV epidemic in
Mexico all cases involved people who had previ-
ously lived in the USA [32, 33], suggesting that
returning migrants were effectively importing
HIV. Migrants would have acquired HIV in the
USA through connecting to the US network of
contacts, of which they would otherwise not have
been a part. The migrants were not particularly at
high risk of acquiring infection (they reported
high condom use and only a small fraction
became infected [34]), and the cases of infection
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more likely reflect the much higher levels of HIV
in circulation in the USA than in Mexico at that
time. In some cases migrants will have lower
HIV prevalence than the national HIV preva-
lence. For example, Zimbabwean migrants to the
UK actually have a lower HIV prevalence than
the national level in Zimbabwe [35], which may
reflect how opportunities to migrate to the UK
are correlated with lowered risks of infection
acquisition.

The relative contribution of migration to epi-
demics may also be influenced by epidemic
phase. Voeten et al. [36] found that association
between recent in-migration status of individuals
and HIV prevalence varied according to year.
Across 28 sub-Saharan African countries, the
authors found that, for both men and women, the
association was strongest between 1985 and
1994, slightly weaker between 1995 and 1999,
and was not seen from 2000 onward. These
findings suggest that as epidemics become estab-
lished across a country, migration becomes less
important in driving its spatial distribution and
that in matured generalized epidemics, migration
does not put individuals at substantially higher
risk than others.

Patterns of movement, and lack of movement,
in populations can determine the geographic dis-
tribution of infection. In particular, limited levels
of migration can allow for skewed spatial distri-
bution of disease [37, 38] whereas more exten-
sive movement and mixing would tend to generate
an even distribution of disease. For example, in
China, where recent economic growth has led to
mass migration of rural workers to cities, reported
syphilis cases have increased tenfold over the
past decade. The greatly increased population
density in cities could be reflected in much tighter
concentrations of STI distribution in cities, which
could be exacerbated by, for instance, drawing
sex workers to cities and inadequate provision of
STI treatments, which could further accelerate
infection spread there.

Lastly, movement can actually enable the
persistence of endemic infections in some popu-
lations where otherwise they would naturally
fade out. To see this, investigators have used the
framework of “meta-populations” —populations
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that consist of many small, interconnected,
discrete subpopulations [39]. In each small sub-
population (that could represent a small isolated
village), a “fragile” infection (such as a bacterial
STI) may become extinct as the number of sus-
ceptible individuals falls below a critical thresh-
old. However, in other subpopulations which
may be larger, may have different patterns of
risk, or are at a different point in epidemic phase,
the infection may currently persist and so migra-
tion to the first subpopulation can supply new
infections. This is known as the “rescue” effect
in the ecological literature, and this phenome-
non could explain why real extinction events are
rarer than might be expected [37]. Thus, although
local epidemics can go extinct, across the whole
meta-population, the disease persists. For some
pathogens, where cyclical changes in prevalence
are part of the natural epidemiological
dynamic—like syphilis [40]—subpopulations
would need to be out of phase with each other
for the rescue effect to work. Interestingly, while
increased migration promotes the strength of the
rescue effect, it can also “synchronize” subpop-
ulation epidemics, undermining the same. It has
been proposed that in the USA, increased
transport links could be responsible for the pro-
gressive “synchronization” of cyclical syphilis
epidemic [40].

Population Mobility Promotes Extended
Transmission Through Communities

The second organizing theme is that movement
of people can connect geographically and socially
separated sexual networks and promote extended
transmission of disease through communities in
ways that would not otherwise be possible.
Geographically separated communities can be
easily linked by migrants travelling back and
forth. For example, Mexican women may be
infected when their husbands return from the
USA [34, 41]. Also the seasonal migration of
Mexicans between the USA and their rural home-
towns in Mexico may contribute to the transmis-
sion of HIV through Mexico [42]. Migrants not
only bring infection to a new location (as in the
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previous section), but also they join networks
together that can exhibit different properties and
propensity for epidemics overall.

Circular migration, whereby individuals
repeatedly return to the same location, is a special
and particularly important case of bridging net-
works, as it affords quasi-continuous connection
between two places and two sexual networks.

For circular migration, the frequency of
oscillation is an important determinant of the
extent of the connectivity between networks.
Epidemiologically, it may be expected that fre-
quent return trips secure the connection between
disparate networks, affording a temporal inter-
mingling of sex acts with different partners in dif-
ferent places (sexual partner concurrency) [43,
44], and increasing the chance of a partner being
exposed shortly after the migrant is newly
infected (which carries a much higher chance of
transmission in the case of HIV) [45]. Indeed,
much of the literature which considers migration
and HIV transmission links frequent returns
home with an increased risk of spreading disease
to the rural area. In a mathematical model of HIV
transmission in rural South Africa, Coffee et al.
[26] showed that an epidemic can grow much
larger when high-risk behavior among migrants
was linked to the frequent return of migrants.

More frequent returns home could lead to less
connectivity with another network, which would
reduce the influence of migration. Indeed in some
studies, migrants returning home more frequently
have less risk of outside partnerships: Collinson
[46] found that the majority of men working not
too far away from their homes on game parks or
commercial farms reported fewer partners than
resident men or long-distance migrants (who
returned home only once or twice per year).
Infrequent returns home could, of course, weaken
the link with the “home” network through, among
other factors, a reduction in the coital frequency
with a main stable partner [26]. If transmission in
that partnership decreases, the expected extra pop-
ulation-level risk of transmission associated with
the concurrent sex partners could be negated.

During the apartheid era in South Africa, a
cyclical pattern of migration developed in which
migrants travelled back and forth to work sites

71

[26]. Circular migration in South Africa was
aptly described by Wilson when he explained,
“Nowhere else in the world has an industrial
economy employed for so long such a high pro-
portion of oscillating migrants in its labour force”
[47]. As John Hargove considered, the reason for
the particularly high HIV prevalence rates in
southern Africa was less the fault of “roads” per
se [along which infection could spread] but
“Rhodes,” Cecil John Rhodes the nineteenth cen-
tury mining magnate who recruited men from all
over southern Africa to work in the South African
mines [48]. Migration patterns did not alter after
apartheid as expected. Instead temporary migra-
tion was seen to increase, and the participants got
younger and the proportion of female temporary
migrants grew [46].

Movement can also be thought of as providing
a “mixing” mechanism for the population and
mixing prevents “saturation” of infection—that
is, when the rate of new infections in a group is
reduced because much of the population is
already infected. Sex workers (SW) who stay in
one location may rapidly infect a small set of
regular clients, but they could infect far more if
they move to new communities and are continu-
ally in contact with new clients. One modeling
study demonstrated how different patterns of
contact between SW and their clients can
influence the persistence of STIs [49]. Using
model simulations they found that persistence of
either short- (e.g., gonorrhea) or long (e.g., HSV-
2)-duration infection was more likely if clients
visited many different SWs than the same SW.
Movement of either the client or the SW had the
effect of making different SW to client contact
more likely.

The Effect of Population Mobility
on Levels of Individual Risk Behavior

A third organizing theme for the interaction
between migration and STI transmission is that
the migration event itself can trigger changes in
individual risk behavior both directly (changes
in one’s own behavior) and indirectly (i.e., a
change in the behavior of a partner of a migrant).
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It can be difficult to distinguish behavioral
changes caused by migration events from selec-
tion effects caused by the individuals that are the
most likely to be infected also being the most
likely to migrate. Epidemiologically, however,
the effects are distinct. Behavior changes caused
by migration generate within-individual varia-
tion in risk behavior and generation of risk
behavior. Individuals who are more likely to be
infected and also more likely to migrate only
shape the way in which sexual partner networks
in communities become connected (discussed
previously).

First, migration can lead to increased opportu-
nity for sexual behavior that increases the risk of
disease transmission. Magis-Rodriguez et al. [33]
found that changes in sexual behavior occurred
during migration, including increased number of
sexual partners for men, that could be attributed
to loneliness or less family contact to influence
behavior. Magis-Rodriguez et al. [33] found in
terms of sexual practices that Mexican migrants
had more sexual partners as well as greater use of
injected medicines and drugs when away from
home. However, they also tended to use a con-
dom in their most recent partnership. Coffee et al.
[50] also found that urban migration patterns
were linked to an increase in risky sexual behav-
ior with migrants more likely to report high num-
ber of partners. Of course, this does not uniformly
happen: in a rare prospective study of migrants,
those migrating from rural to urban areas in
Zimbabwe did not report higher levels of sexual
risk behavior, or HIV, than residents either before
or after they moved [51]. In a review of studies
examining migration and HIV in India, Rai [52]
found a mixture of associations: although some
studies did report a higher HIV prevalence among
migrant workers suggesting increases in risk
within those individuals that move, other studies
detected no trend, and in one study in India [53]
migrants’ behavior showed less risk during
migration.

Migration can also trigger behavior changes
among those who do not themselves migrate.
Female partners of migrating men, for instance,
were more likely to be infected from an external
partner than women with non-migrating partners
[30, 54].
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It has been argued that it is not the process of
migration itself but rather the situations people
find themselves in once they have migrated (e.g.,
poor living and working conditions and dimin-
ished status rendering them more vulnerable to
health and social problems) that are the root cause
of increased risks of acquiring or transmitting
infection [52]. Individual migrants in transit sta-
tions (i.e., border towns and port cities, areas
where mobile populations congregate) in Central
America and Mexico as described by Bronfman
et al. [41] experienced a deficiency of public ser-
vices, repeated human rights violations, violence,
poverty, and corrupt authorities. Within this
social context, transactional sex, sex for survival,
rape, and nonprofessional commercial sex
occurred in conditions that lowered prevention
practices such as condom use and increased the
risk of STI transmission [41]. In some transit sta-
tions over 60% of the women who migrated had
forced sexual intercourse at some point on
their journey. Studies have indicated that the
most effective interventions at reducing the
influence of migration on STI epidemics might
include provision of more sanitary and comfort-
able accommodation for migrant workers that
allowed them to bring their families with them
and a change in employment conditions bringing
them up to standards similar to those of other
workers [46, 50, 52]. This echoed the point made
by Hargrove [48] in relation to southern Africa,
and is, in part, the motivation, for programs such
as “Corridors of Hope,” which has been set up by
USAID and partner governments and organiza-
tions to promote practical collaboration along
southern Africa’s major transport corridor link-
ing South Africa, Zimbabwe, and Zambia. In
South Africa, coresident married migrant farmers
did not have increased risk after migration as
there was a protective effect on risk behavior if
couples moved together [26, 50]. However the
provision of good family accommodation may
not be enough to make many migrants bring their
families. Furthermore, the strong cultural attach-
ment to ancestral land and cheaper cost of living
often mean that wives and children would remain
in their rural homes.

In 2001 the relationship between HIV/AIDS
and migration was recognized by the UN in



4 Migration and the Transmission of STls

paragraph 50 of the United Nations General
Assembly Special Session (UNGASS) declara-
tion. The UN urged member states to implement
strategies that would facilitate access to HIV/
AIDS prevention programs for migrants and
mobile workers, including the provision of infor-
mation on health and social services [9]. The
development of the HIV epidemic outside the
European Union (EU) is, via movement of peo-
ple, one of the key determinants of the epidemic
within the EU [55]. Assisting low-income coun-
tries with high levels of HIV can be viewed as a
prevention strategy as well as a humanitarian
policy.

Although evidence now links HIV spread to
human mobility, little policy development has
focused on the relationship between migration
and HIV/AIDS. The IOM has shown that ill-
adapted migration policies are behind many of
the social factors that increase the health risk of
mobile populations. Most policy is focused on
restrictive measures and protectionist approaches.
In 2003, over 60 countries in the world required
foreigners to be tested for HIV before being
allowed entry, often using a positive test result to
block entry [9]. Such practices are believed to
contribute to illegal and undocumented migration
and can deter migrants from making use of pre-
vention services. Migration should be seen as a
public health issue. Migrant uptake and access to
prevention treatment and care services need to be
monitored to ensure that these services are used
and for services to be “migrant-friendly,” for
example with non-stigmatizing approaches and a
respect to confidentiality [9]. The prevention and
control programmes need to adapt to meet chang-
ing needs.

National policy responses that address preven-
tion, care, and support throughout the migration
process become part of an empowerment
approach that improves an individual’s legal,
social, economic, and health status. Specific rec-
ommendations include creating a safe blood sup-
ply in areas of high population movement, making
condoms easily available, supplying materials for
universal precaution, providing HIV/AIDS pre-
vention and counseling services, and increasing
access to safe injection supplies and health ser-
vices that include reproductive health matters [9].
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The IOM further recommends strategies that link
efforts between originating, transit, and destina-
tion countries; twinning programs that foster
cross border collaboration; integrating HIV/
AIDS programs into other services for migrants;
conducting outreach to undocumented migrants
that directs risk reduction towards the behavior
and not the migrant; involving migrant communi-
ties in advocating for public policy that ensures
migrants fundamental right to health and social
services; and a definition of Main Categories of
Migrants [6].

One would expect that whilst programs that did
not include interventions for migrants to be treated
would be less effective, programs with interven-
tions designed to assess the needs of migrants
would be more effective. At-risk groups such as
sex workers, MSM, and IDUs that migrate require
specific intervention programs in order to target
these key populations. Vissers et al. [56] used a
mathematical model to investigate the impact on
HIV incidence of two interventions, condom pro-
motion and health education aimed at partner
reduction, and found that if mobile groups did not
participate then the effectiveness of both interven-
tions could be reduced by 40%. Thus, a lack of
consideration of migration would have weakened
the intervention, whilst an active targeting of
mobile populations has the potential to greatly
increase the effectiveness of such campaigns.

Conclusion

This chapter aimed to describe how migration can
influence the spread of STIs. This topic has
attracted substantial attention growing remark-
ably over the last 20 years, although the focus has
been predominantly on HIV and much less on
other STIs. From the earliest studies, a picture has
emerged of a strong but multifaceted and some-
times contradictory interaction between migra-
tion and STI/HIV epidemiology that keys into
processes acting at the individual, community,
and wider population levels. We have tried to
describe distinct mechanisms for this interaction
in an organizing framework. We have illustrated
the theory with empirical examples whilst
acknowledging that existing data are often
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insufficient to attribute a particular observation
to one factor rather than another. In this regard
further work based on longitudinal data would
provide a valuable addition to our understanding.

It is important to understand how migration can
affect STT and HIV epidemics so that we can better
match intervention responses to the local epidemic
context. Further translational work evaluating real
interventions for migrants will be required. Failing
to fully understand how migration influences an
epidemic is to not recognize a potentially impor-
tant epidemic driver and to perhaps miss a highly
leveraged point of intervention.
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Sexual Networks and Sexually
Transmitted Infections; “The
Strength of Weak (Long Distance)

Ties”

Ann M. Jolly and John L. Wylie

Introduction

Social networks are natural social units of people
(nodes, actors) linked directly or indirectly to
others by interaction, affections, associations or
relationships and, for the purposes of this chap-
ter, sexual intercourse. Sexual networks through
which sexually transmitted pathogens are trans-
mitted form the centre of this review of sexual
networks. The fundamental concept of a social
network is that the collection of links (paths or
edges) and nodes forms an entity far greater than
the sum of its parts [1], including interdependent
norms, members, organisation and culture.
Considering a sexual network in which
Neisseria gonorrhoeae, Treponema pallidum,
Chlamydia trachomatis or HIV circulate exclu-
sively and independently of one another, may be
somewhat artificial. Technically, these and other
pathogens can spread from any infected individual
to any susceptible people with whom he or she has
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unprotected sex and thence to another generation
of sex partners within a sexual network. Therefore,
sexually transmitted infections (STIs) should
spread through networks of varying structures, as
long as they contain infectious people and unpro-
tected sexual intercourse takes place. However,
empirical work on STI networks [2, 3], and basic
epidemiological data [4, 5], has provided evidence
that networks harbouring gonorrhoea differ from
those which harbour chlamydia, which again differ
from those harbouring HIV, suggesting that differ-
ent networks have specific innate properties suited
to specific organisms. Specific structures of differ-
ent networks with identical number of contacts,
links between them, the same type and number of
sexual relationships, and the same variation in sex
partners between dyads (sexual activity classes)
were elucidated by Klovdahl et al. in a hypotheti-
cal graph (Fig. 5.1) [6]. Not only are the number of
people who had three sex partners the same in each
graph, but so are the number of links also, such that
people with three partners had contact with people
with only one partner in both graphs. However, a
pathogen may pass from one end of the graph to
the other in one component by only one route,
whereas in the other transmission it is made pos-
sible simultaneously by three routes. Thus the
authors show that the structure of a network has
implications for pathogen transmission through
different routes of transmission over and above
those described by its basic numeric properties,
such as the number of links or the number of nodes,
and even the pairing of degree combinations.
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Fig. 5.1 Two graphs, each with an equal number of
people represented by dots, and relationships represented
by lines, where transmission of infection through relation-
ships is facilitated in the second graph because the struc-
ture of relationships makes passage easier, rather than in

In a seminal paper in 1996 [7], Wasserheit and
Aral elucidated a theory that STI epidemiology of
different sexually transmitted pathogens changes
over time in response to control strategies, and to
changes in behaviours of the hosts. They hypoth-
esise that due to increased STI prevention efforts,
pathogens can survive only in members of social
and sexual networks who have unprotected sex
with higher number of sex partners, and less
access to effective sexual health care than other
populations. The current review builds on that
evolutionary approach, exploring the common
characteristics of sexual networks using network
theories of homophily, heterogeneity, and social
aggregation. Then we will review specific differ-
ences in the networks which seem essential for
the survival of gonorrhoea, chlamydia, syphilis,
viral STI, and HIV in sociometric networks where
data for more than one generation of sex partners
are available. There will be less emphasis on ego-
centric data, usually collected from one individual
with proxy data on his or her sex partners and, in
some instances, from first-generation sex partners
themselves. Findings from molecular analysis of
pathogens within couples or networks will be
integrated into  pathogen-specific  network
reviews. Finally, as many social network-inspired
prevention strategies are similar for different
pathogens, these are reviewed in the final section
of the paper, in a more general context.

Sexual Networks, Transmission
Networks and Disease Networks

It is important to differentiate here between (1) a
sexual network where members have intercourse
with each other, some of whom may or may not
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the first where transmission through the network relies on
individuals 5 and 6. Adapted from Klovdahl AS, Potterat
JJ, Woodhouse D, Muth J, Muth S, Darrow WW. HIV
infection in an urban social network: a progress report.
Bulletine Methodologie Sociologique 1992;36:24-33

have an STI; (2) a network which definitely
contains members infected and transmitting an
STI (transmission and infection network); and
(3) anetwork in which members have symptoms,
diagnoses and possibly long-term symptomatic
infections (disease network). In the first case, the
network can be viewed as a complete network
containing all sexual intercourse between all cou-
ples in a network, linking them all directly or
indirectly through a third person to each other. Of
course in reality this is subject to incomplete
reporting, omitting and forgetting, but basically
the network depicts a subset of all recalled coital
links. A transmission network is a subset of the
sexual network, containing only those named as
sex partners, and likely exposed, by infected peo-
ple, some of whom may actually be uninfected,
but who nevertheless were potentially infected
and who should be tested. Ideally, a transmission
network is directed, with the arrows denoting
who infected whom. However, due to the asymp-
tomatic nature of many STIs, it is challenging in
many cases to determine the direction of trans-
mission. For this reason, unless one has specific
data to the contrary, transmission networks have
been graphed as undirected. It should be noted
here that the process of contact tracing or respon-
dent nomination is not a proxy for transmission;
it may indeed be synchronised with the onset of
symptoms, but by no means should it be taken for
granted that because person A named person B,
C, and D that person A is the transmitter, and per-
sons B, C, and D are the susceptibles who were
infected subsequently.

Defining a transmission network implies
identification of actual transmission events within
a sexual network. A number of techniques are
useful in determining transmission, such as
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careful documentation of dates of first and last
intercourse; use of condoms; type of sex, vaginal/
penile, anal/penile and/or oral/penile; recording
and listing of symptoms for those unfamiliar with
them, dates of onset, specimen collection, test
results, accuracy of test method; and finally
confirming strain concordance [8, 9]. For dis-
eases such as syphilis, transmission direction
may be easier to ascertain than HIV or chlamydia
for example, as the disease in individuals can be
staged by symptoms appearing at different times,
although the presence of HIV may cause accel-
eration or atypical disease and should be taken
into account [10].

Last, a disease network is again a subset of the
transmission network, containing only those indi-
viduals who have symptoms. For many STIs this
is an impractical approach to graphing and inves-
tigation, as many are asymptomatic for the whole
course (chlamydia) or a part of the course (HSV)
in a high proportion of people, or the infection
may have a long, mostly asymptomatic incuba-
tion period (HIV). Nevertheless, the first sexual
network which provided definite proof of an
infectious source of AIDS contained only those
men who had symptoms, so disease networks
cannot be discounted [1, 11].

Methods of Collecting Sexual
Network Data

Contact Tracing

Two most commonly used methods of collecting
sexual network data from individuals have been
(a) contact tracing or partner notification and (b)
variations of snowball sampling, such as chain
link sampling or respondent-driven sampling.
The first and oldest of these is contact tracing or
partner notification in which index individual has
a positive laboratory test for a notifiable sexually
transmitted pathogen which is recognised in the
public health legislation of the region as being
amenable to intervention. The person’s name,
birth date, gender and other relevant identifying
and locating information are recorded such that
he or she can be contacted by public health staff

who then interviews the person with the goals of
education on risk reduction, confirming adequate
treatment, and management of sex partners to or
from whom the STI may have been transmitted
[12]. If a sex partner is found to be positive, he or
she becomes an “index” case and the process is
reiterated, until no new positive partners are
found. In this way, a sexual network is sampled
with an intentional bias towards interviewing
only those who are infected.

There are three ways in which partner
notification is conducted: provider referral, con-
tracting and self-referral. First, the public health
nurse can elicit the names, identifying and locat-
ing information of sex partners of the client for
the infectious period, since just before symptom
onset, or in the absence of symptoms, usually
3 months before the current diagnosis date [13,
14]. Then the nurse or disease investigation spe-
cialist (DIS) will notify the partner, without
divulging the name of the index case, that he or
she has been exposed to an STI and encourage
him or her to present for testing and examination.
The client may wish to notify his or her own part-
ners, in which case the nurse or the DIS may still
note the partner information, with the proviso
that if the partner(s) has not presented for care
within a certain period of time, the public health
officer will do so (contracting). Last, in many
jurisdictions, the names and locating information
of sex partners are not recorded by public health
staff and the patient is solely responsible for noti-
fying his or her own partners (self-referral). This
last method is considered to be the least effective
with the fewest number of clients examined [15],
as is partner notification attempted by untrained
physicians [16]. It is important to note that part-
ner notification practices and effectiveness [17]
differ depending on infecting pathogen [15] such
that median numbers of clients newly brought to
treatment and those newly diagnosed of all those
elicited are highest for gonorrhoea and chla-
mydia, a little lower for syphilis and lowest of all
for HIV.

Evaluating the completeness of network data
generated by contact tracing has been done
mostly by Brewer, who found that people forget
14-25% of sex partners from the past 2 years,
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elicited during two interviews spaced 1 week and
3 months apart [18, 19]. About 40% were forgot-
ten if one imputed the number of partners over
2 years from a period of recent partner recruit-
ment. However the number of partners forgotten
was moderately correlated with the number
reported (r=0.67), even in people who had many
or very few number of recent partners, which is
of interest when examining the number of part-
ners and network structure required for different
pathogens. Reassuringly, sex partners remem-
bered did not differ significantly from those for-
gotten, by demographic characteristics, such as
sexual orientation; type of partnership; positive
or negative feelings towards partners and network
characteristics, such as frequency of contact.
Forgetting partners leads, of course, to an under-
reporting of partners; lower number of links
between partners (density), and smaller network
size, which in turn results in fewer nominations;
examinations and lower number of infected
clients brought to treatment.

Re-interviewing patients, reading back lists of
already nominated partners, prompting the client
to recall more partners, using memory cues such
as identifying important events and relating those
to partners can significantly improve the number
of patients nominated and thus the number of
those brought to treatment [19]. Ethnographic
enquiries, participant observation and other meth-
ods commonly used by sociologists have been
found to be useful in STI investigations [9, 20],
not only for eliciting more partner data but also for
refining a general understanding of the social con-
text in which STI occurs. Early evaluations of
social network-enhanced contact tracing have
revealed between 30% and 100% additional cases
diagnosed compared with traditional contact trac-
ing only for syphilis and HIV infection, justifying
the adoption and evaluation of these additional
methods, which are being incorporated into guide-
lines on source investigations [13, 14, 21].

Mathematical models of simulated popula-
tions have also been used to evaluate the com-
pleteness and biases in contact investigations
within transmission networks [22]. Three meth-
ods of estimating the frequency of number of
partners in a network were tested: (1) asking
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participants to estimate the number of partners
which their partners may have; (2) snowball sam-
ple participants by selecting certain people ini-
tially and sampling a proportion of progressive
generations of sex partners and (3) contact trac-
ing, where initial index cases who have confirmed
infection are selected, and they are encouraged to
notify their partners, or have public health do so.
While all three methods resulted in an underesti-
mation of both sex partners and the links between
them, contact tracing resulted in the least bias,
especially when applied to a high proportion of
cases and provided the least underestimation of
component sizes.

Respondent-Driven Sampling

This method is more frequently used in research
rather than for routine disease investigation,
where a small number of “seeds” (initial partici-
pants) are selected to begin the study. In princi-
ple, it is not necessary to choose a representative
group of seeds (e.g., covering all ethnic groups),
as the nature of RDS ensures that any bias in seed
selection is overcome by the sampling design.
However, in practice using seeds that differ in
their ethnicity, gender and geographic location
within a city minimises the number of waves of
recruitment required [23]. Initial participants
(seeds) are selected from a population who are
then provided with cards or tokens on which the
unique number of the seed is recorded along with
the study recruitment phone number, to give to
friends who may fall into the study target group,
and who may be interested in participating. When
the friends present with the card, they are entitled
to participate in the study and are compensated
for their time and effort. In many situations the
initial respondent is compensated for each new
person he or she recruits. Ideally, in sampling a
sexual network, the respondents would refer all
sexual partners or friends who may benefit from
an STI test within a given time period, who again
would refer all of their sex partners in turn such
that sequential waves of enrolment occur and
anonymous linked chains of study participants
are created [24-26]. RDS is a relatively new form
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of chain-referral network sampling designed to
overcome many of the problems typically associ-
ated with chain-referral methods, including the
generation of a non-probability sample.
Mathematical evaluations of RDS showed that
probability samples can be generated using this
method, facilitating the use of conventional sta-
tistics to analyse the results [27] http://www.
respondentdrivensampling.org/, thus correcting
for biases in sampling to reflect the target
population.

Sexual Network Data

One of the first detailed descriptions of sexual net-
works containing gonorrhoea was published in
1985, a product of the traditional work of DIS
combined with innovative analysis. The Colorado
Springs study by Potterat and Rothenberg et al.
was unique in that it contained most, if not all, of
the main themes of STI epidemiology for the fore-
seeable future and will form the basis for our dis-
cussions in this review [28]. In that study, from
6 months of data, there were six “lots” or compo-
nents which contained 20% of all cases.
Components include all people connected directly
by one link or indirectly by many links, denoting
sexual intercourse. In this study, the small minor-
ity of six components contained 20% of all the
cases. The fact that they contained a dispropor-
tionate number of cases presages later network
analysis of similar groups, as did the small num-
ber of social venues where sex partners met (pick
up joints). Of 300 venues available only six were
frequented by 51% of the cases. This study was
ground-breaking not only as an initial description
of a sexual network containing gonorrhoea con-
structed without the benefit of modern network
software, but also because the investigators
identified (1) the fact that many in fact most of the
people in the study chose sexual partners who
were similar to themselves —homophily; (2) that a
relatively small group generated a disproportion-
ately high number of infections—heterogeneity
and (3) the small number of common “pick up”
joints through which a majority of the at-risk pop-
ulation could be reached—social aggregation.

Homophily

Homophily in social networks is a well-known
phenomenon whereby people with similar demo-
graphic, behavioural and personal characteristics
are more likely to form bonds with people similar
to them, summarised in the adage, “birds of a
feather flock together”. The mechanism for this is
that a close friendship between A and B will limit
the time spent between A and another friend C,
unless it is spent with both C and B simultane-
ously. This enhances all three friendships, or if a
link between C and B does not yet exist, the com-
mon relationship with A is likely to generate an
acquaintance if not a friendship [29]. Such ties
not only reinforce relationships but also limit
them, as documented by many sociological stud-
ies, controlling the information people receive,
the experiences they undergo, the attitudes they
form and the behaviours they adopt [30].

Geographic Homophily

The initial description of how “like mixes with
like” was in the form of contiguous census tract
areas in which cases of gonorrhoea were clus-
tered [28]. Fifty-one percent of cases were from
four census tracts in the core downtown area of
Colorado Springs; 5 other adjacent tracts
accounted for 21% more of the cases, and the
remaining 10 cases were in peripheral census
tracts. Sixty-five percent of all relationships con-
taining one core person were with another core
person. Fifty percent of people who came from
periphery had a partner also from the periphery,
while the minority partnered with people from
the core or adjacent census tracts. Although a
residence in an area defined post hoc by the pro-
portion of gonorrhoea cases is a proxy for socio-
demographic and other behavioural factors, this
early analysis presaged later work.

As STI incidence decreased, targeting of
whole neighbourhoods [31] was not as efficient
as it had been in previous years [32]. Wylie and
Jolly showed that central member of the largest
component containing people infected with gon-
orrhoea and chlamydia lived in one instance out-
side the city of Winnipeg, and in another, outside
the high-incidence or “core” area of Winnipeg
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but both were essential in transmitting infection
to persons inside and outside the area [2]. A cer-
tain amount of geographic heterogeneity
(addressed below), like homogeneity, is an impor-
tant element of sustained transmission, as dem-
onstrated in a study of distances between sex
partners [33].

Ethnic Homophily

Correlated with geographic clustering is ethnic
homophily, due to the fact that ethnic groups tend
to cluster in certain neighbourhoods, although
some people choose to have sex with someone
outside their own ethnic group. The most conclu-
sive research was a study measuring how likely it
is that a person with two partners a year chooses
a partner demographically and behaviourally
similar to him- or herself [34]. Also measured
was homophily in sex partners’ ethnic back-
grounds, ages and education levels, known to be
important sociologically. Homophily was highest
amongst African-American women who reported
that 91.8% of their partners were African-
American men, while 52% of partners of African-
American men were of the same ethnic
background. Consistent with this, 56% of White
women reported White partners, and 84% of
White men reported White female partners.
Eighty-three percent of men who were 19 years
or younger reported partners in the same age
range, 64% in the 20-29-year age group had part-
ners within the same age group and 53% of peo-
ple had partners above the age of 30. While
people tended to pick partners with similar num-
ber of partners as themselves, the concordance
was not as striking as more observable social
groupings. These authors also showed that
mixing within a population defined by low preva-
lence within all segments of subpopulations such
as those defined by age, education, ethnic back-
grounds and number of partners is an essential
component of STI transmission in the
population.

Thorough studies of geographic epidemiology
of STI [4, 5, 31-33, 35, 36] have shown high STI
rates in inner-city, low-income, minority popula-
tions, without good access to health care. These
papers emphasise the need to focus prevention
efforts on relatively small, geographically
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well-identified populations which contain a large
proportion of STI cases. While precise descrip-
tions of person, place and time with a view to
intervention are cornerstones of epidemiology
and good public health practice, they may be only
proxy measures of the ultimate causes of concen-
trations of STI. Social networks have been cited
in some of these papers as being the root of the
concentration of STI, as people recruit sex part-
ners in some cases from social networks [37],
determined by cost of housing and confined by
geographic space [38], particularly in less affluent
communities where transport is relatively costly.

Age Homophily

An early indication of homophily in age-based
sexual networks was contained in a study which
showed that syphilis in adult males was associ-
ated with crack cocaine, while diagnoses with
gonorrhoea were in much younger men who had
similar number of sex partners, but were less
likely to use crack and were also much less likely
to have syphilis. Further analysis of young men
who did use crack showed that they were still far
more likely to have gonorrhoea and far less likely
to have syphilis than older men, which reinforced
the fact that they and the young women they had
sex with were in different sexual networks or at
least distant from each other [39]. This early work
was confirmed later by Jennings et al. [40] who
showed that approximately 75% of men have sex
with women who are less than 2 years older or
younger than themselves. More recent studies in
specific populations such as those with chlamydia
and gonorrhoea in an STD clinic found that the
majority of men and women select partners within
their own age categories, <19; 20-29 and >29,
indicating that sexual partnerships were formed
within the context of social relationships where
aggregation by age is common [34]. Other
research into sex partners of people using dyadic
data shows similar patterns [2, 41].

Heterogeneity
The second interesting phenomenon in the

1985 Colorado Springs paper was that although
the people who originally tested positive for
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gonorrhoea had similar number of partners as
others in different components, a small group of
them and their partners linked in one component
had the highest number of infectious days or
“force of infectivity”, allowing exposure to many
more partners over a longer period of time. The
finding that a small number of people affect gon-
orrhoea epidemiology on a large scale had been
theorised earlier by Yorke and Hethcote who dis-
covered that when screening for gonorrhoea was
introduced in the United States, the detection of
an additional 10% of gonococcal infections in
women resulted in a 20% decrease of infections in
the years immediately following [42]. This gave
rise to the theory that a subpopulation must exist
to maintain an epidemic of gonorrhoea, in which
the incidence is so high that 20% of all new infec-
tions are pre-empted by the susceptible already
being infected. Reinfection with gonorrhoea was
estimated to occur twice annually in this popula-
tion. In 1991 Brunham unified empirical data with
mathematical theory when he posited that for an
infection to be sustained in such a small subpopu-
lation (given sufficient number of partners to
whom infection could be transmitted), productive
chains of transmission must exist, therefore link-
ing members together directly or indirectly
through a network of sexual relationships [43].
The importance of this heterogeneity in num-
bers of sex partners in addition to duration of
infectiousness was emphasised in a landmark
study in 2001 by Liljeros and Stanley. They
noticed the peculiar shape of the number of
reported lifetime sex partners reported in popula-
tion-based samples of men and women from
Sweden, to which they fit a power law [44]. A
true power law is analogous to by far the majority
of people being between 4 and 7 ft tall, while the
minority are spread out over the next two or three
orders of magnitude with a minute proportion
being over 4,000 ft tall, which clearly does not
represent reality. However, the number of flights
leaving major cities across the globe may well
satisfy this distribution, with many cities such as
Cape Town, South Africa, having lower number
of flights, and places such as London, England,
having greater number. Although the fit of their
model and precise definitions and generating

functions of scale-free distributions have been
hotly debated [45, 46], the fact remained that a
small proportion of highly active people with
number of partners in the thousands or tens of
thousands are likely to be efficient transmitters of
gonorrhoea and other sexually transmitted patho-
gens, who affect the transmission and the epide-
miology of STIs disproportionately through their
networks. Following closely on the first study,
Schneeberger published a similar analysis of
empirical data [45, 46], which stimulated a focus
on new methods by which to describe the non-
random process by which sex partners are
recruited [46—48], and the resulting skewed fre-
quency distribution of numbers of partners [49].
Assumptions in the traditional compartmental
model (a) of homogeneity, even when popula-
tions are divided into classes denoting the num-
ber of sex partners, and (b) of randomness in
which an individual has the same probability of
coming into contact with any other individual in
the population regardless of demographic, physi-
cal proximity or disease status are insufficient in
allowing for heterogeneity, and the interdepen-
dence of one individual’s disease status on that
of his or her neighbours remains problematic.
Last, the fact that people generally have a finite
number of sex partners whom they can infect and
be infected by, means that random mixing of sex-
ual partners within compartments is invalid, as
when the number of sex partners infected rises,
the number of potential susceptibles decreases.
The range in numbers of sex partners which
people from samples of the general population
report may not resemble that of populations with
confirmed STI, or of contacts of people with STI,
simply because the latter generally have more sex
partners, at least enough to sustain transmission
than those populations in which STI are not trans-
mitted. Second, the number of sex partners may
not be recorded—only those who have enough
locating data to allow contact tracing to take
place, therefore underestimating the total number
of partners. Allowing for various biases, it is clear
that York and Hethcote’s 1978 concept of the
population incidence of gonorrhoea being made
up of an average of two rates, one in the core
where the prevalence is about 20% and where a
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significant proportion of infections are transmit-
ted to those who were previously infected [42]
and the rate in the remainder of the STI-
susceptible population with fewer number of
partners in which new infections were seldom
pre-empted, presages both the current empirical
and theoretical data.

Ethnic Heterogeneity

Discussions of initial investigations of ethnic dif-
ferences and partnerships between people of two
different backgrounds have also evolved. People
who have sex with people from a different ethnic
group can potentially serve as conduits for patho-
gen transmission where the disease incidence
between the two groups differs substantially.
Inter-ethnic partnerships are associated with
higher risk of disease [34, 50, 51] and exposure to
higher number of partners [50]. In a study of
women attending an STD clinic in Tennessee
[52], sexual behaviour for Black and White
women was similar. However, the prevalence of
infection in Black women was 36.7% when com-
pared with 27.1% in White women. The likely
reason for higher rates in Black women was that
their chance of having sex with an infected man
was higher due to his having high number of part-
ners (see below for why this pairing pattern may
occur). This illustrates the point that even in the
absence of sexual network data, using only the
number of partners of each case can lead to incor-
rect assumptions of disease risk, and that mixing
matrices based on the number of partners may
also be inadequate to describe a pattern which
relies on race and not just sexual activity class.
Also, the fact that Blacks have, and have had, his-
torically higher rates of STIs, and that they form
a marginalised group in American society [52—
54], is important to one’s understanding of the
risk of gonorrhoea in Black women attending an
STD clinic in Tennessee.

A comparison of networks containing gonor-
rhoea and chlamydia revealed disproportionately
large number of cases in African Americans in
Colorado Springs, USA, and First Nations (North
American Indians) in Winnipeg, Canada [55].
Both populations formed only 7% and 3% of the
population but bore 34% and 18% of the number
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of cases, respectively, which raises interesting
questions concerning the structure of these net-
works and whether similar structures may exist in
all minority populations which bear dispropor-
tionately higher burdens of illness. In the absence
of empirical network data, Laumann and Youm
[56] have provided a network explanation for
consistently higher rates of STI in African
Americans. They demonstrated that, like in the
earlier study by Quinn, while many African
Americans have comparable number of partners
to their White counterparts, more African
Americans have partners who have many more
partners. This was confirmed empirically in a
household sample of respondents living in a high-
incidence, minority neighbourhood who were
asked to nominate up to six people with whom
they had had sex in the last 3 months [50, 57].
The partners of African-American women were
more likely to have many partners than those of
Caucasian women. In addition many more part-
nerships take place between African Americans
only, whereas a higher proportion of Whites and
Hispanics have sex with African Americans, thus
concentrating the infections within minority
communities. In a notable example, 92% of
African-American women reported having sex
with African-American men, but only half of the
African-American men reported sex with part-
ners from their own ethnic background [34].

Geographic Heterogeneity

While a certain amount of homophily within sex-
ual networks defined by geography and socioeco-
nomic characteristics is ideal for targeting certain
populations, intervention with only the residents
of that area only would ignore important routes
of infection into the community. The existence of
people who have sex with others from another
region—spatial bridgers—in itself may be an
adaptation to a geographic, ethnic, language-
specific or age group-targeted approach, in that
relationships which elude the intervention are
best “fitted” for survival as they are less likely to
be detected and thus chains of transmission less
likely to be interrupted. Sexual partnerships have
been documented in a Canadian province between
people living in communities 500 or more km
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Fig.5.2 Overview of potential transmission routes in the
province of Manitoba, Canada. Individual points repre-
sent cities, towns or aboriginal reserves. The largest point
in southern Manitoba represents Winnipeg. Lines repre-
sent sexual contacts between individuals in different geo-
graphic locations. The number of lines between points
represents the number of sexual contacts identified. The
exception is the thick line between Winnipeg and northern
Manitoba. This line represents approximately 25 sexual
contacts. Numbers at each of the points represent compo-
nents of the graphs and provide a means to trace the extent
to which geographic bridges occur within that component.

apart with only water and ice road access [58]
(Fig. 5.2); across the United States [59] (Fig. 5.2)
and internationally [1] (Fig. 5.3), [60] (Fig. 5.4),
where people from inside the community have
sex with those from far away [50, 61-63], form-
ing a conduit through which infection can pass.

I LINETIN  ERSE L

Shaded numbers indicate components containing both
gonorrhoea and chlamydia. Clear numbers are chlamydia-
only components, BC, SK, ON and ND represent network
connections to British Columbia, Saskatchewan, Ontario
and North Dakota, respectively. Some community loca-
tions have been altered slightly for visual clarity. The
locations of sexual northern communities with small pop-
ulations have also been altered. Reprinted with the per-
mission of the Editor, Sexually Transmitted Diseases from
Wylie JL, Jolly A. Patterns of chlamydia and gonorrhea
infection in sexual networks in Manitoba, Canada. Sex
Transm Dis. 2001;28(1):14-24

Recently, a graph of places where male sex
workers who also used drugs, had previously
worked prior to coming to Houston had many of
the cities in common with the above two maps
[59]. The importance of people who have sex
partners from their own geographic area and
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Fig. 5.3 Geographic graph of the first 40 cases of AIDS,
by city residence. Where only state information was
available, nodes were placed at the capitals of that state.
Adapted from Auerbach DM, Darrow WW, Jaffe HW,

outside it, though small in number (5-8%)
[61, 63], is not to be underestimated. “Bridging”
is an essentially social/sexual network mecha-
nism by which well-defined communities
revealed in epidemiological investigations with
disproportionately large burdens of STI transmit
to the remainder of the lower risk more general
population.

In addition to the challenges of effectively
managing patients and their partners across juris-
dictional boundaries, spatial bridgers have been
found to have more sex partners compared with
residents who have sex with people from within
their communities in Ontario, Canada [64], as
well as higher HIV rates and increased amounts
of drug injecting in Houston, Texas [59]. Although
data analysed from Sweden revealed no demo-
graphic, laboratory test or socio-economic differ-
ences between individuals with long-distance

Curran JW. Cluster of cases of the Acquired Immune
Deficiency Syndrome; patients linked by sexual contact.
Am J Med. 1984;76:487-492

relationships and those without, concurrency and
numbers of sex partners were not measured [61].
The higher risk nature of people who have sex
with people both within and outside of their own
communities is supported to some extent by
descriptions of exogenous higher income, highly
educated males, who have higher number of sex
partners than men from King County, Washington,
consistent with a profile of sex work clients
[33, 63].

Spatial bridgers seem to have higher risk
behaviours and infection levels than do people
who have sex with members of their own geo-
graphic region and form effective conduits for
transmission. Further investigation is needed into
networks containing extra regional relationships
in order to establish causes such as individual
personality traits such as extroversion, adventurer
and leadership roles within networks, and most
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Fig. 5.4 Residence of out-of-city sex contacts named by
syphilis patients in cities of 1,000,000 or more population
March 1962 (for distances of more than 50 miles). From
Donohue JE. Problems posed by population mobility in

important, the existence of economic networks
where sex is exchanged for money, goods or
shelter.

Heterogeneity in Age

Disparities in age have also been associated with
higher risk behaviours. Jennings et al. [40]
showed that approximately 25% of men have sex
with women who are more than 2 years older or
younger than themselves. These men were more
likely to have had more sex partners in the past
2 months; engaged in commercial sex, been
drunk at least once a week in the last 3 months,
used drugs including alcohol and marijuana, or
sex with someone who used drugs or alcohol at
last intercourse. On multivariate analysis only the
partners’ taking drugs or alcohol at last sex was
associated with age bridging. A more recent and
noteworthy account of the effects of disparate

control of syphilis. In: Proceedings of the world forum on
syphilis and other trepanematoses. Atlanta, GA: U.S.
Department of Health, Education and Welfare; 1964:38

ages within sexual networks has been in HIV net-
works in Africa, where the tendency of much
older men to partner with younger women has
accelerated the spread of HIV into younger, lower
prevalence sexual networks, and increased the
epidemic size by continually infecting new gen-
erations of susceptibles [65-67]. Sociometric
network data have revealed wide age ranges
within components due to the presence of some
members who are 10 or more years older than the
mean age. These older members are the equiva-
lent of “spatial bridgers” who form a conduit
between populations with different rates,
adversely affecting the epidemiology of HIV, and
HSV2. In another empirical study young African
Americans who had sex with people
2 or more years older or younger than themselves
were more likely also to have sex with people
outside of their social network [68—70].
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Fig. 5.5 Graph of sexual networks of four or more people revealed by contact tracing cases from January 1999 to

December 2001 during a gonorrhoea outbreak

Social Aggregation

The third major finding in the 1985 Colorado
Springs paper on gonorrhoea was that although
529 people named 1,009 places which they fre-
quented to “pick up” sex partners, only six places
accounted for common establishments frequented
by 51% of all cases [28]. The importance of a
large number of people clustering around a rela-
tively small number of common social venues
was re-emphasised in the sexual network analy-
sis of a gonorrhoea outbreak involving 182 peo-
ple in Alberta, Canada, carried out simultaneously
with a traditional epidemiological case—control
study [71]. The case—control study, in which con-
trols were drawn from those with medical visits
to the local health centres who did not have a
laboratory diagnosis for gonorrhoea nor had
been named as contacts, demonstrated that risk

behaviours, such as numbers of partners, and risk
markers such as age, were not associated with
infection. However, those who had frequented a
certain bar which was a known “pick up joint”
were more likely to be infected than those who
had attended different bars or none at all.
Construction of the sexual networks of all cases
and contacts revealed a giant component of 39
individuals (21% of the cases and contacts). All
clients with gonorrhoea were linked to the bar,
and then by sexual intercourse to their corre-
sponding network members, resulting in a bipar-
tite network of one place (the bar) and 89 people
representing 49% of the entire population of
cases and contacts. Identifying central locations
such as this can be immensely helpful in target-
ing prevention efforts such as urine or point-of-
care testing, condom distribution and educational
messages (Figs. 5.5 and 5.6).
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Fig. 5.6 Network members (2=89) viewed by their
connection to a bar associated with gonorrhoea acquisi-
tion. A prefix to the identifier of “m” denotes a male,
while “f” denotes a female sex partner. Bar patrons pos-
sessed significantly higher centrality measures compared

In conclusion, assortative sexual mixing
patterns between age groups, ethnic groups and
geographic areas are proxy indicators of social
aggregation—the primary driving factor in our
choices of both social and sexual associates, and
an essential part of an ecological niche for STIs.
Another essential part are the disassortative or
heterogeneous associations inherent in the struc-
ture of sexual networks, which transmit pathogens
from higher to lower incidence regions of the net-
work and enhance the resilience of both against
local change. We have attempted to show here
that social and sexual network affiliations are rea-
sonable explanations for geographic, ethnic and
age mixing patterns. Mixing between people with
different numbers of partners is an inherent struc-
tural characteristic within a social or a sexual net-
work, the implications of which cannot be totally
accounted for by dyadic data or partner mixing
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to non-patrons. Adapted from Sexually Transmitted
Infections; De P, Singh AE, Yacoub W, Jolly AM. Sexual
network analysis of a gonorrhoea outbreak. Sexually
Transmitted Infections 2004;80:280-285

matrices alone. Measuring only the number of
partners each person has cannot fully explain two
graphs with differing capacities for spread despite
identical number of nodes and links [6]. Likewise,
epidemiologists [71] have demonstrated that
information centrality and not numbers of part-
ners is associated with gonorrhoea exposure in an
outbreak. Last, physicists [47, 72, 73] have eluci-
dated naturally occurring graphs which are highly
connected, yet extraordinarily resistant, to ran-
dom disturbances of links or nodes. Thus, scien-
tists from three different disciplines have shown
that the entire network and its structure cannot be
reduced to the number of sex partners of each
member without considerable loss of meaning.
While the first part of the paper focussed on
general themes and common results found in most
sexual networks, the remainder of the paper is ded-
icated to aspects of pathogen-specific networks.
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Pathogen-Specific Networks

In this section we review the distinctive charac-
teristics of the networks in which specific patho-
gens circulate as these may be key to the
pathogen’s survival. At the start of each section
we give a brief review of the molecular epidemi-
ology of pathogens with respect to transmission
within networks. This molecular focus is on how
variation in the genetic characteristics within a
species can be used to identify different “types”
or strains within that species. In turn, analysing
the transmission dynamics of these individual
strains can provide a richer understanding of
transmission dynamics within a network. In gen-
eral, pathogen strains in people who have had
direct sexual contact have shown concordance.
This is particularly true of bacterial STI where
strain types are more stable over time, but even
with HIV infection, couples have closely related
types of virus. It should be noted that particularly
in viral transmission, the time since HIV infec-
tion and strain typing is crucial, in that current
partners may not have similar strain types to
those partners with whom the index case was
having sex in previous years. Another primary
consideration is that of selecting an appropriate
gene from the organism. There is a balance
between selecting a gene or genes with sufficient
variation such that two infected people who have
not had sex will have a greater probability of
being discordant than those who are infected and
have had sex. Likewise, a gene which is highly
variable and changes randomly as an adaptation
to the human immune system may not be concor-
dant in two infected people who have had sex,
even though they were tested within a few days
of each other. Last, it must be noted that just
because people share a common strain of a bacte-
rium, this does not always indicate a direct sexual
relationship. However, if one assumes that one
individual infected another and the strains are
discordant, this is a very specific indication that
even though they may have had sex, the index
case could not have infected that particular sex
partner.

A.M. Jolly and J.L. Wylie
Gonorrhoea and Chlamydia

There are only a small number of articles which
describe sexual networks containing gonorrhoea,
reflecting not only the small number of scientists
working with social networks and infectious dis-
eases but also the number who have access to
experienced, knowledgeable and meticulous and
public health or research staff. The advantages
and validity of contact tracing as a method for
collecting sexual network data of people with
gonorrhoea have been confirmed consistently
with a variety of old and new typing systems.
Wylie et al. demonstrated that reported partner-
ships of people infected with N. gonorrhoea were
consistent with serotypes of gonorrhoea, and by
pulsed field gel electrophoresis (PFGE), but not
by typing of the opa gene [74]. The opa gene
encodes an outer membrane protein of the gono-
coccus and as such the protein is exposed to the
human immune system. The variability observed
in this protein is believed to be one of the means
by which a gonococcal cell can evade the host
immune system. This variability arises from
genetic variability within the opa gene itself and
it is this variability that is the basis for designat-
ing different strains based on opa gene type.
Since the gene is responding to the human
immune system, typing methods based on this
gene may therefore be subject to more variability
than the other two methods. However, it was
used successfully by Ward, Day and Ison in an
analysis of gonorrhoea-infected sexual network
members in Sheffield and London [75]. Later on,
validation of contact tracing data in early work
was confirmed by sequencing the porB gene [76],
and by NG-Mast which includes porB and TbpB
[77, 78]. While gene sequencing is not a sensi-
tive discriminating method by which to detect
unreported relationships between people, it is
very specific. Concordant strains between the
majority of partners have been validated, with
only a small minority of strain discordant part-
ners. This small minority were usually a result of
multiple partnerships of both individuals in a
short space of time.
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Table 5.1 Transmission efficiency (f), durations (D) and partner change rates (c) for select sexually transmitted

pathogens

Transmission efficiency f3 at one
intercourse

0.22-0.32 [84]

Agent

N. gonorrhoea

C. trachomatis 0.10 [86]

T. pallidum 0.09 at 30 days

(multiple 0.28 at 90 days
intercourses) 0.63 recently exposed [88]
HIV 0.0001-0.0023

0.0041 in the presence of ulcer [90]

Microbiological analysis of sequences of
chlamydia and contact tracing show good conver-
gence [79, 80]. The most common recently used
method to distinguish chlamydia types is to
sequence ompl which encodes the major outer
membrane protein (MOMP). Due to stability of
ompl one can use the sequencing results to
confirm that contact tracing actually follows
transmission routes with high specificity but not
sensitivity. Where it may be of most help is
assessing infection source in the case of discor-
dant gene types by ruling out transmission if the
sequences are discordant, and searching for
others.

To form a viable eco-niche for gonorrhoea the
number of susceptible people infected by each
infectious person must be greater than one, on
average. Mathematical ecologists have contrib-
uted a valuable heuristic device by which some
minimum requirements may be defined [42, 81,
82]. There needs to be sufficient number of sexual
partners in at least some of the networks to trans-
mit infection with a high enough probability dur-
ing the duration of the infectious period of
gonorrhoea. Given the effort and human error in
defining most of these estimates, few empirical
data are available. As gonorrhoea is one infection
for which more data exist than for many others it
is a useful template for analysis, which is extend-
ible to other STIs for which less data are avail-
able. Table 5.1 gives some basic parameters [83].

The infectious period for gonorrhoea starts at
the earliest 1 day before the onset of symptoms,
during the last day of the incubation period, and
ends when the person is treated (which could be

Duration of infectiousness in years

D c
0.5 absence of control 2.27-1.56
0.15 with screening and PN [85] 0.68-0.47

0.83 absence of control [87]

0.5 absence of control
0.25 with control [89]

1.00 [91]

incidental) or when the infection spontaneously
resolves (about 6 months). As many studies have
reported substantial number of patients who con-
tinue to have sex despite frank symptoms [3], it is
wise to assume that not all those who have symp-
toms will seek treatment immediately, or ever.
The transmission probability per intercourse has
been reported as 0.25 using positive cultures from
infected cases exposed to the contact population
in which the rate was estimated [84] and 0.32,
using strain-specific methods where each person
in the couple had confirmed gonorrhoea
(Apedaile, unpublished). This relatively high
transmission probability compared with that of
chlamydia at 0.10 may make up for the shorter
duration of infection which may be truncated by
symptoms appearing within 5-7 days in about
65% of males, leading the client to seek treat-
ment. Also it is much more likely to be transmit-
ted in a short-term sexual relationship than some
other pathogens, with lower transmission proba-
bilities but long duration times, thereby “favour-
ing” transmission by casual, anonymous and
commercial sex. It is likely also that those people
who prefer short-term casual sexual relationships
have time to recruit more sex partners.

In 2001, Wylie and Jolly used laboratory and
sexually transmitted disease notifiable disease
registry data to clearly define specific networks in
which gonorrhoea and/or chlamydia were pres-
ent, in Manitoba, Canada [2]. They examined the
23 largest networks of 10 or more people. Two
basic types of networks were identified: radial, in
which a few members had five to 13 partners
linked together by the majority who had only
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Component 26

Fig.5.7 Examples of radial (a) and linear components (b)
identified in Manitoba by network analysis. Each square
and circle represents an individual, with squares denoting
gonorrhoea, circles chlamydia and both together coinfec-
tion. “M” within the square or the circle denotes males and

Component 417

“F”, females. Grey rectangles represent unnamed contacts,
and solid black shapes represent confirmed cases of infec-
tion. Reprinted with permission of the Editor, Sexually
Transmitted Diseases, from Wylie JL, Jolly AM. Sexually
Transmitted Diseases 2001; 14-24

Fig. 5.8 A network from a sampling study in Winnipeg,
Manitoba, of all reported cases of gonorrhoea and chla-
mydia and their contact. The circles represent individuals
who were not tested or who tested negative. The triangles
show infection with chlamydia and the squares show peo-
ple with gonorrhoea. The person represented by the solid

between one and three partners, and linear, in
which degree centrality was not as varied, and
people were linked through only one to four part-
ners (Figs. 5.7 and 5.8). Comparison of the two
types of networks revealed that the 16 linear net-
works contained individuals with gonorrhoea,

triangle was selected by random sampling, and the other
two solid shapes represent individuals with chlamydia and
gonorrhoea coinfection who also had repeated infections
over a 7-month period. Adapted from Wylie JL, Jolly AM.
Sexually Transmitted Diseases 2001; 14-24

and 10 of those contained individuals infected
with both gonorrhoea and chlamydia. Members
of linear components were more likely to be
North American Indians (First Nations), have
positive test results and come from different geo-
graphic locations. The higher proportion of First
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Nations people diagnosed with gonorrhoea, and
correspondingly with chlamydia and gonorrhoea
coinfection, was quantified in a later publication
[58], and definitively in 2007 [3], where a cluster
analysis of STI in the Manitoba population dem-
onstrated three distinct types of networks, two of
which had lower degree centralisation (variation
in degree) denoting linear networks. They were
composed of predominantly First Nations people
from rural Manitoba. Members of these networks
were also more likely to have gonorrhoea, and
coinfection with chlamydia, which was more
likely to have been laboratory confirmed when
compared with the largest cluster of primarily
urban, Caucasian, chlamydia-infected networks.
Higher proportions of ethnic minorities have also
been reported within gonorrhoea networks in the
United States [63] as well as higher proportions
of bridgers when compared with chlamydia
networks.

The lower median number of partners in the
gonorrhoea components in Manitoba compared
with chlamydia networks seems counter-intui-
tive, as many earlier studies characterised indi-
viduals with chlamydia as having higher
education and income levels, and lower risk
profiles [4, 5, 32, 92]. However, a study compar-
ing sociometric gonorrhoea and chlamydia net-
works in which partner elicitation was
standardised at 3 months prior to diagnosis
showed that people with gonorrhoea did have
more sex partners both in the past year and past
3 months. In network terms, this would result in
more star-shaped or radial structures, and is con-
sistent with the short duration time for gonor-
rhoea, and the relatively high transmission
probability, required for successful diffusion of
gonorrhoea in a network [51]. Also associated
with higher number of partners is concurrency
[93], as it allows for more partners to be recruited
in a short time frame. In the Manitoba study, the
lower number of named partners of people with
gonorrhoea may have been due to the shorter
time over which people are infectious due to
higher likelihood of the onset of symptoms,
prompting many to seek care. Chlamydia infec-
tions are more likely to be asymptomatic and
when diagnosed are routinely interviewed for

partners within the last 3 months [94]. The differ-
ences in findings at 3 months and a whole year
also suggest that gonorrhoea transmission within
a network has a significantly shorter “lifespan”
than does chlamydia.

The fact that the majority of gonorrhoea net-
works, if not all of them, harbour chlamydia also
suggests that the network structure for gonor-
rhoea forms a viable ecological niche for both
pathogens. This is supported by the fact that the
giant components of bacterial STI networks often
contain both pathogens [2, 3, 17, 55, 71, 95-97].
While it is likely that giant components result
from expending more effort in contact tracing for
clients with both notifiable infections compared
to only one [17], and with correspondingly higher
number of partner nominations, locations, tests
and treatment, it is also clear that the giant com-
ponents are a minimum estimate of network com-
pleteness and connectivity, and in reality the giant
component is much larger and more densely
linked. Therefore, it is possible that smaller com-
ponents containing individuals with only gonor-
rhoea are fragments of de facto giant components,
an artificial result of incomplete partner report-
ing. This is supported by the morphology of net-
works containing only gonorrhoea [2], which
appear similar to that of the periphery of the giant
components, with linear branches of one to four
partners per client (Fig. 5.7). In one study, a giant
component contained higher concentrations of
coinfected people with the highest reproductive
rates of 0.97 in coinfected non-repeaters, and
1.41 in repeaters [98] compared with people who
had either gonorrhoea or chlamydia only. It is
logical to hypothesise that the smaller, seemingly
disconnected gonorrhoea components are “fed”
by similar regions in all STI networks.

The absence of chlamydia in some compo-
nents, or regions of them, is likely due to STI
management practice guidelines which recom-
mend treatment be given for chlamydia on the
diagnosis of gonorrhoea given the high rates of
coinfection [13, 99]. This is supported by the epi-
demiological studies which show higher socio-
economic status of individuals infected with
chlamydia, and more diverse geographical range,
associated with screening incidence rather than
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true occurrence of infection. The reality is that
these demographic characteristics reflect (a)
those who are screened and tested positive, which
in turn indicates good access to preventive care,
and/or (b) those who are well educated and able
to attend clinics for annual or biannual physical
examinations at which STI screening is
recommended.

Age differences in people with chlamydia and
gonorrhoea reflect the propensity of C. trachoma-
tis for columnar epithelial cells, which are more
exposed in the cervices of younger women due to
ectopy, lack of immunity [100] and, of course,
their choice of partners who are of similar ages.
The average age of people infected with gonor-
rhoea is higher and due to homophily, network
members also are older. Many of the differences
between networks affected by the two pathogens
can be explained by homophily, whether geo-
graphic, demographic and behavioural.

Syphilis and HIV

Contact tracing for syphilis is the most long-
standing intervention to prevent infection [101].
Testing for syphilis usually involves indirect
methods detecting non treponemal antibodies,
and those which detect treponemal antibodies in
sera. Microscopy of swabs of the chancres in pri-
mary syphilis reveals treponemae, but this test is
restricted to those sites in the early stage of the
disease. Recent advances in amplification tech-
nology have prompted scientists to amplify three
genes for detection, diagnosis and typing with
limited results, especially in sera samples. Only
half the samples from ulcerative swabs in one
study were appropriate for sequencing, although
no between-couple comparisons were done [102].
Due to the difficulty in obtaining good amplified
DNA from sera during the secondary and latent
periods, the short period and limited number of
chancre sites for swabs during the primary period,
and the early stage of syphilis sequencing sci-
ence, contact tracing has not yet been confirmed
or refuted by treponemal sequencing.

In contrast, much work has been done with
HIV, although the results and their implications
are complex due to the clonal nature of the

A.M. Jolly and J.L. Wylie

infection, and the long asymptomatic period
which delays testing. However, a study of a net-
work of people transmitting and contracting HIV
was correlated with phylogenetic data spanning a
decade [103]. Two regions of viral DNA were
used in the analysis, p17 gag and env V3, and
common methods of constructing the trees,
neighbour joining (used in the gonorrhoea
sequencing above), Fitch—-Margoliash and maxi-
mum likelihood methods, gave the most accurate
trees, while the use of data from both regions
resulted in greater accuracy than either one alone
or different methods of phylogenetic tree con-
struction [104]. Due to the rapid changes in this
virus over time and within and between people,
additional appropriate regions can be selected
and analysed to reflect transmission networks
accurately.

The first sexual network of men with AIDS
linked by sexual intercourse [11] (Fig. 5.8)
resembled some of the early networks of syphi-
lis, which spanned the whole of the United States
and parts of Europe (Fig. 5.4) [60]. After a long
decrease, syphilis has been on the increase in the
developed world since the late 1990s [105], due
in part, to the reduction in funding devoted to it
[63, 106]. Major outbreaks have usually involved
men who have sex with men (MSM) [107-111],
and sex workers who exchange injection drugs
or money for sex [112—114]. Occasionally, recent
outbreaks have been in diverse populations not
usually associated with syphilis transmission,
such as a group of middle class young women
from suburban Atlanta who hosted sex parties
with African-American and White men on alter-
nate weekends (Fig. 5.9) [114], and another
group of predominantly First Nations heterosex-
ual adults, many of whom used alcohol (http://
www.wrha.mb.ca/healthinfo/preventill/files/
Syphilis_080604.pdf). Sexual networks of MSM
and those in which sex is exchanged directly for
money or drugs seem to provide the most com-
mon environment for syphilis transmission,
evinced by a great variation in the number of
partners, some with very high number of part-
ners and concurrent sex partners. Less traditional
sexual networks such as those in Atlanta are
remarkable in that they also had unusually high
number of partners and concurrency and one
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Fig. 5.9 Reprinted with permission from the Editor,
Sexually Transmitted Diseases, from Rothenberg RB,
Sterk C, Toomey KE, et al. Using social network and

other essential feature—they contained some
network members from other socially distant
networks.

As syphilis was a relatively rare infection in
1996, transmission outside of traditional MSM,
sex work and IDU populations was enabled only
by bridging, achieved only if networks contained
members from diverse groups in which syphilis is
endemic. This importance of sex partners who
travel long distances was recognised in 1962
(Fig. 5.3, above). This is consistent with recent
findings from a cluster analysis of sexual net-
works in which all of the syphilis cases were
found in one cluster, characterised by network
members bridging all geographic regions of
Manitoba [3]. The existence of social or geo-

ethnographic tools to evaluate syphilis transmission. Sex
Transm Dis. 1998;25(3):154-160

graphic “long distance” links may be indicative of
prevention programs successfully eradicating
infection from certain populations such that inci-
dence in other populations in which control mea-
sures are relaxed becomes more critical. As above,
these long distance or heterogeneous links are all
the more effective for transmission due to associ-
ations with other high-risk behaviours [59, 64].
A second feature of the syphilis networks is
their density; that is, a high proportion of connec-
tions of all that are possible exist—higher than
those in gonorrhoea or chlamydia graphs. The
graphs of the young women who initiated sex
parties in Atlanta and the other from Fulton
County, Atlanta, demonstrate a plethora of cliques
and cores, areas in the graph where there are
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Fig. 5.10 Graph of the largest component in gang-
associated STD outbreak, Colorado Springs 1989-1991,
n=410. Reprinted with permission from the Editor,
Sexually Transmitted Infections from Potterat JJ,

more connections between people than in other
areas. Interestingly, a graph of penicillinase-pro-
ducing N. gonorrhoeae outbreak in a gang
showed similar features, and did contain two
cases of early syphilis (Fig. 5.10) [95]. Although
more sparsely connected, networks of clients
with syphilis in Vancouver, British Columbia,
show similar multiple connections between peo-
ple [20], rather than the linear graphs of chla-
mydia and gonorrhoea. The sparseness may be a
result of unreported or anonymous partnerships,
as a later paper on this outbreak revealed 88 or
6% repeated infections [115]. It is legitimate to
argue that these graphs are highly connected
given the fact initial rises in the number of cases
stimulated deeper investigations, resulting in
higher number of connections being found.
However, it is equally valid to hypothesise that
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Phillips-Plummer L, Muth SQ, et al. Risk network struc-
ture in the early epidemic phase of HIV transmission in
Colorado Springs. Sexually Transmitted Infections.
2002;78(Suppl 1):1159-1163

the networks with connections marked currently
by syphilis transmission were as dense as previ-
ously, and required only occasional long distance
or heterogeneous bridges to funnel the infection
into a viable network. In conclusion, it appears
that in order for syphilis to be endemic, higher
number of sexual connections are required than
those for gonorrhoea or chlamydia maintenance
alone.

Two of the earliest graphs of sexual networks
of people with HIV are similar in one respect;
they contain people surrounded by many sexual
contacts like star bursts. They also contain loops
or enclosed circles known as bicomponents in
which each person within the subgroup is con-
nected to at least two others, and if one of the mem-
bers is removed, the linked component does not
break apart. In other words, superfluous members
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Fig.5.11 Graph of the sexual links of the first 40 cases of
AIDS showing an enclosed loop of NY11,NY17,NY9, 0,
LAG6 and SF1 reprinted with permission of the Editor,
Social Science and Medicine, from Klovdahl AS. Social

within a bicomponent supply each member with
at least one extra source of infection, rendering
the transmission path robust to intervention. It is
remarkable that even in 1982, early on in the
AIDS epidemic, a path of six links enclosing six
men from New York, San Francisco and Los
Angeles who had direct and indirect sexual con-
tact with each other and displayed symptoms of
HIV infection was able to be identified (Fig. 5.11)
[11]. At the time it was estimated that the popula-
tion at risk comprised 2,500,000 male Americans

networks and the spread of infectious diseases: the AIDS
example. Social Science and Medicine 1985;
21(11):1203-1216

between the ages of 15 and 54 who were homo-
sexual [1]. These loops were all the more evident
in a small group of MSM from Iceland [116], due
to the isolated nature of the island and low popu-
lation (Fig. 5.12), but are still present in later
graphs.

The presence of the radial structures of high-
degree males is explained by the finding that in
the first group of men from North America, the
highest number of sex partners reported was
1,560 per year (range 10—1,560), with the average
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SEXUAL NETWORKS OF MALE HOMOSEXUALS IN ICELAND

Number of partners
13 24

2?

Fig.5.12 Sexual network of a male homosexual network
in Iceland, showing enclosed loops. Reprinted with per-
mission of the Editor, Journal of Acquired Immune
Deficiency Syndrome from Haraldsdottir S, Gupta S,

being 227 [1]. This was an early indication of
the heterogeneity in partner choice needed to
first introduce HIV into a population, which
then could be sustained by the densely linked
networks containing a number of circular struc-
tures. Population-based data collected much
later and analysed using methods from physics
and mathematics confirmed the important role
of such people with very high number of part-
ners in transmission.

Similar to the relatively rare syphilis infec-
tions, HIV is uncommon in many populations
infected with chlamydia and gonorrhoea in the
developed world. Therefore, new HIV infections
within sexual networks are mostly exogenous,
whether by virtue of geography, demography,
culture or behaviour. This was demonstrated in
Figs. 5.3 and 5.4 above, and elucidated in a recent
paper showing cities in which male sex workers
had worked prior to working in Houston, Texas,
Fig. 5.13 [59]. The male sex workers who had
worked in multiple cities were also more likely
to be HIV positive, three times more likely to

Intimate relations involving sexual

contact

___ Intimate relations - uncertain
whether sexual contact was involved

Anderson RM. Preliminary studies of sexual networks in
a male homosexual community in Iceland. Journal of
Acquired Immune Deficiency Syndromes 1992;5(4):
374-81

inject drugs and had double the number of sex
partners than male sex workers who worked in
Houston only. Higher number of partners and
rates of anal intercourse were also reported in
people who bridged small, remote aboriginal
Canadian communities [64], and in men who
arrange to have unprotected sex with other men
through Internet Websites [117].

Syphilis networks and HIV networks are
similar in that they contain people with large
number of sex partners, they contain circular
bicomponents with more than one independent
transmission route between people [118, 119]
and they contain sex partners from distant loca-
tions. These characteristics converge to form
viable ecological niches for both pathogens, as
both are relatively rare, and both have low trans-
mission probabilities. Of course, once both are
extant in a network, the ulcerative nature of
syphilis potentiates HIV infection, while the
assault of HIV on the immune system exacer-
bates syphilis infection and may prolong syphi-
lis infectiousness [120].
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Fig. 5.13 Cities where male sex workers (MSWs) had
traded sex for money before coming to Houston. A line
indicates a bridge between cities. At least one MSW
traded sex for money in each of the two cities connected
by the lines. Reprinted with permission of the Editor,

Prevention and Networks

The traditional method of contact tracing to inter-
rupt the chain of STI transmission has been in use
in various jurisdictions at least since the 1940s
and longer in others [101]. In essence it is a form
of network sampling in which the infection or
transmission network is sampled such that only
those contacts or network members who have
positive laboratory results are interviewed for
their contacts. The emphasis, therefore, is on
people with infection and on locating and elicit-
ing their contacts so that they can be examined,
tested and treated. Interestingly, the concept of a
sexual network was referenced in early work by
mathematical modellers who pointed out that
greater emphasis should be placed on the
identification of contacts with whom the case had
had sex just prior to the onset of symptoms
(upstream contacts), rather on those who are
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Journal of Urban Health from Williams ML, Atkinson J,
Klovdahl A, Ross MW, Timpson S. Spatial bridging in a
network of drug-using male sex workers. Journal of Urban
Health: Bulletin of the New York Academy of Medicine
2005;82:i35-i41

infected by the index case (downstream contacts)
[42]. This concept is important, as it is more
likely that the upstream contact is an effective
transmitter as he or she has infected one person
already —the current case—whereas the ability
of the subsequent contacts to spread infection is
unknown.

Enhancement of traditional contact tracing
using social network methods provides public
health staff with various advantages. The first of
these is a more client-friendly approach such as
that used by sociologists and anthropologists
which is fundamentally more interactive than
that employed by medical staff which is more
clinical, objective and more socially alien. Social
scientists have traditionally collected informa-
tion from people by means of observation, eth-
nographies and open-ended questionnaires, all of
which are more varied and scientifically rigorous
than the questionnaires used in contact tracing
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[121, 122]. Social network methods are focussed
on the entire component rather than on each
individual, and on the social context in which the
sex is taking place. There is more emphasis
placed on interviewing, testing or treating the
contacts epidemiologically as they may be
equally likely, if not more likely, to transmit
infection as the cases [123], and last, a focus on
the whole network has the added benefit of being
more aware of the presence of coinfections circu-
lating. Less obvious advantages of social net-
work-enhanced interviewing include more
careful designation of source and spread cases;
characterisation and relationship building with
groups at risk of STI; continual evaluation of net-
work membership, risk behaviours, infections
and relationships over time and increased oppor-
tunities for community-based involvement in
interventions [124]. Evaluations of network-
enhanced partner notification compared with tra-
ditional partner notification have revealed
additional people with infections which tradi-
tional methods would not have identified, as
under the methods section, above.

Venue-Specific Interventions

The early work identifying “lots” of people
infected with gonorrhoea and their contacts and
the common “pick up joints” patronised by the
majority has been confirmed by more recent data,
and valuable opportunities for education, testing
and treating at those locations have also been
identified. Despite the apparent ease of launching
interventions in this way, studies evaluating such
prevention strategies are rare if not non-existent.
The most significant barrier to these initiatives
may be establishing trust and gaining permission
from the owner of the establishment, though in
some cases this has been surprisingly forthcom-
ing [125]. It is important for some establishments,
including bathhouses, commercial sex establish-
ments, bars and Internet sites, that the owner’s
business depends on returning clients and their
well-being is therefore of concern.

A.M. Jolly and J.L. Wylie
Network Interventions

Interventions with networks of individuals as a
group have been evaluated in some settings. In an
outbreak of syphilis in Vancouver’s population of
injection drug users and sex workers an attempt to
pre-empt further infections was made by distribut-
ing azithromycin (1.8—1.2 g according to weight)
to people in the affected area of the city, with addi-
tional doses distributed to associates and sex part-
ners [126]. This strategy was intended to reach
otherwise unaccessible people at risk in the net-
work, by increasing trust in having people in the
affected community deliver the medication, and
by its anonymity, which due to the taboo and often
illegal nature of exchanges in the area may be wel-
come. Although reported safe sex practices and
knowledge of syphilis had increased in partici-
pants when they responded to an evaluation a year
later, compared with eligible non-participants, the
rebound in incidence of syphilis was greater than
expected as infection filtered back into the popula-
tion. This is consistent with known geographic
links with people in northern British Columbia
and in the Yukon, the adjacent northern territory,
and undisclosed links with infected people, which
resulted in a 6% repeat infection rate [115].

More commonly used network interventions
involve including leaders or members of a peer
group who receive training in intervention and
then deliver it, in some manner, within their own
networks. Work with peer networks of injection
drug users in reducing the risk of infection from
injection and sex is likely more efficient and pos-
sibly more effective than traditional peer inter-
ventions [127]. This approach was tried in
Romany people in Bulgaria and in MSM in
Russia and Bulgaria and evaluated [128, 129].
Both interventions used sociological methods to
identify leaders, who then were trained and con-
ducted HIV prevention by counselling, discuss-
ing and offering advice on HIV prevention. After
the intervention, participants were more willing
to discuss risk reduction, perceptions of network
norms of safer sex became more positive and
reports of condom use increased.
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Future Directions

Network methods, whether used in case contact
investigations, outbreak investigations and in ana-
lytic approaches to both routine surveillance and
research, are intuitively appealing because of a
common immediate grasp of the network graphs.
The increasing shortage of funding devoted to
public health, the globalisation of STIs and their
resurgence may be addressed well by network
methods. For example, the traditional case—con-
trol study in an STI outbreak is unintuitive in that
the selection of controls with equal opportunity
for exposure is problematic, as is the possibility
that they may also become infected. These two
challenges render the case—control study labour
intensive and costly, while the network approach
is strategic in that it focuses attention on both
cases and contacts, and the routes by which peo-
ple become infected. Also, the international
spread of LGV has demonstrated the transmis-
sion of STI over a vast area such that localised
approaches which disregard transmission routes
may be less successful than in the past. Last, the
changing eco niches which harbour STI have
grown in response to screening and treatment in
recommended groups, asrecognised by Wasserheit
and Aral. [7]. The discovery of STI in groups not
usually affected again calls for a network approach
focussed on specific people and the routes of
transmission into and out of those non-traditional
groups and reaffirms findings of those ideas.
What remains a challenge is to define more
specifically the extent to which network analysis
application results in an improvement over previ-
ous methods [9]. One of the most important of
these is the evaluations of network enhanced con-
tact tracing effectiveness and efficiency, both
routinely and during an outbreak. It is to be noted
that in some jurisdictions contact tracing inter-
views have attenuated over time, and many for
the bacterial STI are interviews conducted over
the phone, which may not give a true reflection of
a good baseline for contact tracing. In such set-
tings it is possible that the value network-
enhanced contact tracing may be overestimated.
However, contact investigations can be amended

to include the network approach, both in the
interview process and in content, with little addi-
tional work over and above traditional methods.

Evaluations of the network methods against
“routine practice” can therefore be biased, as
much of the improvement may be ascribed to
thorough and more complete organisation and
delivery of contact interviews, resulting in a
higher percentage of contacts interviewed and
better and more accurate data from that. A sec-
ond challenge is the complicated nature of study
design and replicability. As contact tracing prac-
tices differ so much in jurisdictions and also for
different pathogens, what added advantage net-
work investigation brings also varies, though
consistent improvements in the number of con-
tacts interviewed, tested and brought to treatment
should satisfy most that it is effective. This obser-
vational approach is not counted amongst the
highest standards of evidence, though it is impos-
sible and may be unethical to perform a ran-
domised clinical trial. First, this kind of
intervention is susceptible to changes in social
context, which goes against the sterile objectivity
of the clinical trial. Second, it is serving largely a
vulnerable, marginalised population which by its
nature has never typically been well accepted in
mainstream institutions such as hospitals. Third,
an adequate sampling frame from which to draw
a representative random sample of marginalised
people seldom exists, and fourth, if a sample is
recruited, the chances that the individuals are
acquainted with each other and may even have
encouraged each other to participate are high,
thus compromising the requirement for indepen-
dent observations.

In order to minimise bias and adhere to high
standards of proof, outcome evaluations based on
the number of patients nominated, tested and
brought to treatment should be conducted along-
side process evaluations of the amounts of time
spent on interviews: timeliness of interviews after
receipt of positive laboratory tests, completeness
of data and interviewee opinion of the process. As
drug use, sex work and culture of vulnerable peo-
ple differ between jurisdictions, comparing net-
work-enhanced contact tracing with traditional
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Fig. 5.14 Romantic and sexual network of high school
students of a school in a midsize town in the United States
Midwest. Reprinted with permission of the editor
American Journal of Sociology, from Bearman, PS,

methods in two different areas may not yield accu-
rate results, so before and after studies may be
more suitable. Yet another complication involves
the efficiency of public health workers initially
spending large amount of time within disadvan-
taged neighbourhoods. Once staff have identified
key informants, the places where people assemble
and the general rhythm of life, these may aid
immensely in future interventions and inquiries as
to changes in drug choices, sex work, availability
of injecting equipment and outbreaks. This last is
not easily quantifiable, but no less important.
Research into networks has already come far,
and future research is bound to reveal new and
relevant information. One of the most immediate
of the network questions, which has already been
partly addressed, is how STI networks differ from
those of people without STI. The sexual network
of high school students (Fig. 5.14) and another of

Female

Moody J, Stovel K. Chains of affection: the structure of
adolescent romantic and sexual networks. American
Journal of Sociology 2004;110:44-91

adults on Likoma Island, Malawi (Fig. 5.15), are
the sole examples of a sexual network within a
general, relevant population, collected without
STI as the motivation. From the high school
example it does seem possible that sexual net-
works of those who are uninfected may resemble
those who are, although only for some pathogens
such as chlamydia. The implication for preven-
tion is that should chlamydia be able to survive in
typical adolescent networks, careful thought may
have to be given in intervening the structure of
the network, but routine screening, peer educa-
tion and treatment of key people may be more
effective than mass interventions. The second
network from Africa demonstrates that the struc-
ture and density associated with HIV, syphilis,
chlamydia and gonorrhoea can exist in the
absence of high rates of these infections. In this
example, bicomponents contained people with
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Fig.5.15 Components of the Likoma sexual networks of
size six and larger. Circles represent individuals. Lines
represent sexual partnerships between individuals. Black
circles: male survey respondents; grey circles: female sur-
vey respondents. Larger circles represent network mem-
bers who were interviewed during the sexual network
survey and who were sexually active during the recall
period (n=896). Smaller circles represent network mem-
bers who were found within the village rosters but were
not interviewed because they were outside the sampling
frame of this study (all young adults aged 18-35 years and
their spouses living in the seven sample villages). The

lower rates of infection than smaller components
or other regions of the giant components, indicat-
ing a possible protective structure. Higher infec-
tion rates in smaller components separate from
the main population was also observed in
Colorado Springs [130] (Fig. 5.16). However, far
more examples of sexual networks in far more
diverse contexts are needed before definitive,
generalisable statements can be made.

Research concerning the diffusion processes
of different STI may also help in our understand-
ing of STI epidemics. Specifically, the properties
of the agent itself may affect diffusion, as does

subset of lines not connecting two circles represent part-
nerships with individuals we were not able to identify in
rosters of potential partners. The subset of thicker lines
represent partnerships within bicomponents that are
between network member who are connected by more
than one independent pathway within the sexual network.
This graph represents the full network of individuals
identified during this study, over a 3-year recall period.
Reprinted with permission of the Editor of AIDS, from
Helleringer, S, Kohler H-P. Sexual network structure and
the spread of HIV in Africa: evidence from Likoma Island,
Malawi. AIDS 2007;21:2323-2332

the network itself. As time passes, the interaction
between the agent, network and prevention strat-
egies evolves which again affects each of the
above. Some work has been done in networks
evolving over time [114], though much more
needs to be done to explain the roles of individu-
als with repeat STI, those who do not seek treat-
ment, asymptomatic carriers, members of circular,
ring-shaped bicomponents and those with many
and possibly concurrent partners who facilitate
pathogen spread within a network. Facilitating
this work is the advancement in strain typing
methods which can be used to more accurately
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Fig. 5.16 Social network of close personal friends; sex-
ual and drug sharing partners with whom participants
shared lodging or food. This diagram shows by the arrows
those respondents who were HIV positive located for the

most part on the periphery of the network. Reprinted with
the permission of the Editor, Sociological Focus, from

mark the route of a pathogen through a transmis-
sion network.

Geographic analyses of networks have also
more to divulge, especially as they influence net-
work formation. Concentrations of inner-city
minority populations with historically high STI
rates influence the dynamics of network formation
so that there is a continuing relationship between
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Darrow WW, Potterat JJ, Rothenberg RB, Woodhouse
DE, Muth SQ. Using knowledge of social networks to
prevent human immunodeficiency virus infections: The
Colorado Springs study. Sociological Focus 1999;32(2):
143-158

likelihood of people meeting their neighbours and
formation of an STI network. After introduction
into a network, shared practices, beliefs and norms
may serve to perpetuate STIs over and above indi-
viduals’ choices. Using a social network approach
may facilitate analyses of social cohesion and
social capital which positively influence network
norms and lower STI rates.
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Last, a deeper understanding of personalities,
roles, risk perception and norms of networks may
aid in the understanding of people who bridge
different ethnic, geographic and age groups, with
those who have many more sex partners than
their associates. While these encounters may
mark higher risks for STI transmission, these
same people may be ideal leaders in reaching
others to disseminate interventions.

In conclusion, successful sexually transmitted
pathogens are those which not only adapt and
infect the host but also those that adapt to the
whole reservoir—a changing network of humans
and control measures. Incidental infection of a
single host is simply a “polling” event which is
only truly effective if the pathogen can pass fur-
ther into a network where it can remain endemic.
It follows then, that in the changing networks,
where we have reached the point of diminishing
returns through mass screening, we should focus
more precisely on those network structures which
complement pathogen characteristics, facilitating
their spread. For syphilis and HIV, network den-
sity seems to be one of the keys to transmission,
as are lower number of partners (degree central-
ity) and bicomponents in chlamydia and gonor-
rhoea networks. When these structures are
observed in the routine follow-up of STIs, proac-
tive screening for existing and other STIs, out-
reach and more specific investigation of the
context in which the sex occurs will be helpful. In
addition, people central to the network can be re-
interviewed and offered testing either at the first
sign of reintroduction of a pathogen or routinely.
Consistent, regular contact with health care pro-
viders, whether in clinics or in an outreach set-
ting, can only help build good interactive
relationships between clients and health care
staff. The advantage of these more precise, locally
based approaches is that some of the treatment
and testing pressure on pathogens is removed,
slowing the evolution of resistance and loss of
genes required for testing.
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Personal Risk and Public Impact:
Balancing Individual Rights with
STD and HIV Prevention

Dan Wohlfeiler and Peter R. Kerndt

Introduction

Society frequently has to strike a balance between
assuring individuals their maximum level of free-
dom and assuring a set of conditions that benefit
the health of the public.

In the United States, which holds individual
rights to be a core value in multiple realms,
attempts made to place any limitations on those
rights can quickly come up against strong oppo-
sition. Mandating vaccines, restricting cigarette
smoking in public places, levying alcohol taxes,
requiring automobile drivers to wear seatbelts
and prohibiting them from driving while holding
a cell phone, requiring motorcyclists to wear hel-
mets, and restricting gun use are all examples of
how society has struggled to balance individual
rights and the public’s health.

Achieving a balance between promoting public
health and protecting individuals’ rights in the
most personal and intimate realm of human behav-
ior—sexuality—has been especially difficult.
Furthermore, the very nature of sexuality, being
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passionate, intimate, and often extremely private,
makes it all the more difficult to have policy
debates which are open, rational, and scientific.

The mission of public health is to “fulfill soci-
ety’s interest in assuring conditions in which
people can be healthy.” [1]. However, it has been
particularly challenging to address those condi-
tions which may affect individuals’ sexual behav-
iors and risk. While considerable attention has
been paid to studying and understanding social
determinants [2], many of the interventions
for reducing transmission of Human
Immunodeficiency Virus (HIV) and other
Sexually Transmitted Diseases (STDs) operate at
the individual and, increasingly, the biomedical
level. This is in marked contrast to other fields of
public health, such as tobacco, injury, and nutri-
tion where intervening on social determinants
and environmental factors is central to public
health strategies.

In this chapter, we describe how STD and HIV
preventionists have navigated several important
areas of conflict as they have sought to reduce
transmission in this highly charged policy arena.

We will examine two specific conflicts. In the
first, we will examine efforts to balance society’s
interest in reducing transmission and healthcare
costs against the rights of patrons attending legal
establishments, such as bathhouses and sex clubs,
also known as commercial sex venues (CSVs). In
this example, we will illustrate how these efforts
become even more complex when they involve
the rights of a minority community—the gay
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community —which has historically had fewer
rights than the majority. While these venues play
a less important role epidemiologically than they
did at the beginning of the HIV epidemic, their
history holds important lessons for both surveil-
lance and prevention efforts. In the second, we
will address efforts to balance the rights of per-
formers in the adult film industry to be protected
from exposure to sexually transmitted infections,
versus the rights of the industry to operate freely
to maximize profits.

Finally, we will suggest implications for future
prevention efforts, including surveillance and
selection of interventions.

Commercial Sex Venues

Gay men and lesbians have long suffered dis-
crimination, and the fight for equal rights was
framed, very early on, as a fight for individual
rights. Even the name of one of the earliest gay
rights organizations —the Society for Individual
Rights, founded in the early 1960s in San
Francisco—reflected this orientation [3].

Living openly was extremely rare until the
1970s, when gay men and lesbians began to cre-
ate open communities in many cities in the United
States and Western Europe. With this newfound
freedom came the ability to find new partners
easily. STDs quickly reached epidemic propor-
tions among gay men. However, treatment was
often readily accessible and for many STDs, suc-
cessful. Furthermore, there were few pressures
from either inside or outside the gay community
to reduce risk behavior or STD transmission [4].

In 1977, San Francisco elected the first openly
gay public official, Harvey Milk, only to lose him
to assassination by a former city official a year
later [5]. As the gay community was beginning to
acquire some levels of acceptance and political
clout, HIV was already spreading throughout the
gay community. In the early 1980s, 10-15,000
gay men in San Francisco were becoming infected
with HIV each year [6]. And unlike other STDs,
HIV —still unnamed and with often fatal conse-
quences—called into question the community’s
newfound freedoms. One of the freedoms most
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debated was the right of individuals to meet new
sexual partners, especially in CSVs.

Early epidemiologic studies indicated that
HIV (although the virus was not yet identified)
was being transmitted through sexual contact, as
well as attendance at bathhouses [7]. Later stud-
ies showed similar associations between infec-
tion and bathhouse attendance [8, 9].

Debates about bathhouses have been covered
extensively [10-12]. Some called for closing
bathhouses altogether; others defended them as a
fundamental right. Some gay community leaders
held themselves up as examples, announcing that
they had reduced their number of partners and their
attendance at bathhouses and similar venues [13].
While the conflicts between the community, bath-
house owners, and health departments have been
well documented elsewhere, what we believe
important to call attention to here are the different
approaches taken by public health, and even schisms
within the field, that CSVs brought to light.

Even individual public health professionals
experienced this conflict. In 2006, a gay public
health official removed himself from a national
advisory board of a project seeking to help health
departments address the optimal roles for health
departments to take when it came to CSVs,
including bathhouses and Internet sites [14]. He
did so out of a belief that any governmental regu-
lation of bathhouses would be unacceptable
despite studies that showed their potential risks
to attendees. “We as gay men have fewer rights
than other communities,” he said. “So if we want
the right to go into bathhouses and have sex there,
any way we want, we should have that right.”
Similarly, many of the program staff within com-
munity-based HIV-prevention organizations have
had major differences of opinion regarding how
to balance individual freedoms and public health.
Those who have defended bathhouses as impor-
tant venues to reach high-risk populations and as
valuable community institutions have drawn little
criticism from within the gay community, with
several notable exceptions [15, 16]. Critics of the
notion of absolute freedom, including the right to
go to bathhouses, have been notably rare from
inside the gay community, again with some nota-
ble exceptions [17].
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Three different cities have taken dramatically
different approaches to reducing risk in CSVs.
The different models reflect different levels of
responsibility for reducing transmission for
patrons, venue owners, and public health. Today,
San Francisco venues have rules prohibiting
unprotected anal sex. Clubs must obtain verbal
consent from patrons to follow the rules and are
expected to enforce them through monitoring. No
private rooms are allowed, thus making it easier
to enforce. This model grants a shared responsi-
bility for reducing the risk to both individual
patrons and business owners.

Los Angeles requires clubs to obtain a permit,
pay an annual fee, and allow unannounced inspec-
tions by public health department inspectors.
This fee helps offset the costs to health depart-
ments associated with inspecting the venues. In
order to obtain a permit, a CSV must provide free
condoms and lubricant, allow testing, obtain
patron waivers, post notices concerning the risks
of STD/HIV, and have rules prohibiting unpro-
tected anal sex and alcohol and drug use. However,
Los Angeles has allowed these establishments to
have private rooms, which makes enforcement
impossible. In this model, most responsibility for
behavior change falls to the individual, although
business owners are responsible for some HIV/
STD screening costs.

Current regulations mandate that CSVs in Los
Angeles fund trained personnel to offer voluntary
HIV/STD testing and risk reduction counseling
20 h a week during peak business hours with the
health department providing and bearing the test-
ing costs in the public health laboratory. Currently,
however, this policy only reaches a relatively
small number of individuals. For example, in
2009 at eleven CSVs with an annual attendance
estimated to be 600,000 five years earlier [18],
only approximately 2,000 rapid HIV tests, 300
chlamydia and gonorrhea tests, and less than 100
syphilis tests were conducted during the permit-
required time period of 20 h per week during
peak business hours.

New York City takes a different approach.
Under current New York regulations, “No estab-
lishment shall make facilities available for the

purpose of sexual activities where anal intercourse,
vaginal intercourse or fellatio take place.” [19]. In
practice, no sex is allowed in public spaces within
the CSV, but despite the regulations, sexual activ-
ity does take place in private spaces, even though
it is illegal, and clubs continue to operate. In prac-
tice, therefore, nearly all responsibility for reduc-
ing transmission falls to the individual.

One notable difference that may influence the
varying approaches in the three cities is the own-
ership of the venues. In Los Angeles and San
Francisco, the venues are mostly owned by gay
men, who have many ties to local civic and com-
munity organizations, and whose own lives were
affected significantly by the HIV epidemic. These
men were typically much more willing to col-
laborate with community-based HIV prevention
organizations and local health departments. In
contrast, in New York, CSVs are typically owned
by individuals with fewer ties to the gay commu-
nity, and whom health departments have often
found harder to reach.

There are no conclusive data as to the impact
of these different strategies. Venues have been
reluctant to participate in such comparative stud-
ies. When public health departments attempted to
conduct such studies, venues resisted; health
departments then ended their attempts to carry
out the research. One significant step towards
determining the impact was a study published in
2003 [20]. This study looked at reports of unpro-
tected sex by men who reported attending bath-
houses in four different cities—San Francisco,
New York, Chicago, and Los Angeles. It found
that men in all four cities reported similar levels
of unprotected sex. What differed, however, was
that men in San Francisco reported having fewer
unprotected exposures inside the commercial
venues. The prohibition of unprotected anal sex
most likely drove it outside the venues. Thus,
while the policy failed at reducing risk in the
community as a whole, it may have effectively
reduced unprotected sex inside venues. Did the
policy fail, as some have suggested, because it
did not reduce risk behavior throughout the com-
munity? Or did it succeed because it moved it
away from venues?
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Is Epidemiology Missing the Mark?

This question highlights one of the key epidemi-
ologic challenges facing public health interven-
tions regarding sexual risk. If one asks whether
the policy succeeded in reducing risk behavior,
one could reasonably conclude that the policy
failed. If, however, one looks at whether it
affected where risk behavior took place, one may
reasonably reach another conclusion.

Advocates for and against regulating CSVs
rely on conflicting epidemiologic constructs to

support their efforts. These epidemiologic
frames—one, individual and the other,
structural —both reflect and support belief

systems which in turn suggest different program-
matic interventions.

In an individualist framework, epidemiolo-
gists focus on individual’s risk. Multiple studies
have looked at the reported risk of individual
patrons. In the 1980s and 1990s, two studies in
different locations on the west coast reported
that approximately 10 % of CSV patrons report
unprotected sex [21, 22]. However, the impact of
this percentage will vary considerably depend-
ing on the number of partners that those 10 %
report [23].

As a later survey, conducted in 1996, of a
west-coast bathhouse which found that only a
small minority of men reported unprotected anal
sex, this might be enough to sustain an HIV
epidemic [22].

However, mapping these networks is extremely
difficult. No network maps have ever been drawn
of a bathhouse patron’s partnership selection and
it is unlikely that we will have one for the fore-
seeable future. One study did attempt to measure
some of the network factors in venues, but
excluded the most frequent patrons [24].

In turn, risk is usually attributed to psycho-
logical factors such as lack of information, low
self-esteem, and low self-efficacy. Multiple theo-
ries, including the Health Belief Model [25],
Theory of Reasoned Action [26], or the AIDS
Risk Reduction Model [27], despite some differ-
ences, suggest that information, self-efficacy, and
access to the means of protection (for example,
condoms) are key to reducing individual risk.
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Thus, in CSVs, this frame is exemplified by the
statement often repeated in debates about the
role of venues: “it’s not where you do it, but what
you do” [28].

The interventions that are suggested by this
paradigm typically include social marketing out-
reach, and counseling. HIV and STD testing are
also promoted. Risk is assumed to be at the indi-
vidual level, and to the individual. Individuals are
also assumed to be completely empowered, able
to act in their own best interest, and given com-
plete freedom to take whatever level of risk they
wish. When they do not act in their own best inter-
est, it is assumed to be due to factors which may
be addressed by behavioral interventions which
are effective enough to reduce their risk behavior.

Adherents to this framework, furthermore,
believe that venues are the best place to reach
high-risk individuals [24, 29]. Evidence, how-
ever, suggests that in practice, these interventions
reach few individuals. Data from the National
HIV Behavioral Surveillance (NHBS) System
reveal that fewer than 3 % of bar, bathhouse,
and club patrons participated in educational
interventions—and only a quarter of the men
took free condoms [30].

In contrast, structuralists believe that these
venues are some of the riskiest places to be for
uninfected lower risk individuals. In addition to
being concerned with reducing unprotected sex,
they are also concerned with the risk that an indi-
vidual’s partners may confer depending on their
partners’ risk. If a partner rarely takes risks, then
they pose less risk to an individual; if a partner
frequently takes risk, they pose more. Venues are
relevant to transmission, therefore, because they
can affect how sexual mixing can take place
between individuals who take a great deal of risk
and those who do not.

In this paradigm, in addition to psychosocial
factors, the environment emerges as an important
factor that can increase the risk of HIV transmis-
sion. Specifically, in the case of CSVs, two of the
most important environmental variables which
can affect mixing between those men at highest
risk and those who take less risk are the absence
or presence of regulations forbidding high-risk
(unprotected anal) sex, and the absence or
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presence of private rooms which can make it eas-
ier or more difficult to enforce those regulations.

Venues may affect sexual networks even if sex
does not take place in them, but serve to bring
individuals together. For example, a bar in west-
ern Canada was found to be where individuals
met new sexual partners, and attendance at the
bar was associated with being exposed to
gonorrhea [31].

This difference in paradigms—individual or
structural —is not without consequences. Evidence
regarding secondhand smoke was an important
factor in developing policies which regulated
smoking in public [32]. The existence of second-
hand risk of sexual transmission through networks
is well accepted as part of the epidemiology of
STDs. However, it has been difficult to operation-
alize this concept beyond partner notification.

The data surrounding environmental variables
and sexual networks do not add up to a level of
causation regarding the role of venues in affect-
ing transmission that health policy makers are
likely to feel confident relying upon when con-
sidering what, if any, regulatory action they
should take. Causation is less clear than in other
areas of public health, such as the link between
tobacco smoking and cancer.

However, practitioners would do well to
remember that even greater certainty in determin-
ing the role of venues may not necessarily lead to
greater action on the part of public health. There
can still be considerable opposition from the
industry and from individuals. For example, in
tobacco control, the industry has frequently ques-
tioned the science behind studies, and supported
their arguments by attributing all responsibility to
smokers themselves. As a result, businesses will
enjoy fewer costs, and an important group of
patrons will enjoy certain benefits.

The Core Group’s Power: Not Sought,
But Acquired Nonetheless

When it comes to STDs one group of individuals
has acquired a significant amount of power—
even though it has not formed itself as a
constituency.

In the case of STD and HIV transmission, the
core group—a small number of individuals who
have high levels of risk both in terms of number
of partners and lack of consistent use of con-
doms—is a long-established concept, although
some definitional issues persist [33]. But public
health has not examined its relationship to issues
of individual freedoms and policy.

Without any active efforts or lobbying on their
own, a core group’s members are the de facto
beneficiaries of the lack of regulation in many
cities. In part, this is because they can count on
the support of advocates who are not at high risk
or who do not even attend venues, but who, out of
a belief that individual freedom is paramount,
particularly when threatened by a majority, will
support individuals’ rights to sexual expression
in public venues.

Some have hypothesized that if a majority of
club patrons are safe, there is enough of a market
that will support regulated venues which forbid
unsafe behavior (Bense, personal communica-
tion). However, this assertion fails to take into
account one important feature of bathhouse
attendance.

Data from the NHBS conducted in 2003/04
revealed that in San Francisco, the frequency of
bathhouse attendance is highly skewed (Fisher
Raymond, personal communication). An analy-
sis of bathhouse patrons residing in San Francisco
who in 2004 reported at least one potentially dis-
cordant relationship in the previous six months
revealed that a majority attended less than once
each month. 22 % of bathhouse patrons who
reported at least one potentially discordant rela-
tionship attended less than once a month; 10 %
monthly; 4 % weekly; and 3 % daily.

These data reveal that the most frequent users
are also amongst the riskiest.

Of daily and weekly users, 74 % were HIV
positive. Fully 98 % had more than one poten-
tially discordant partnership (meaning that they
may not have known their partner’s status) in the
past six months. Of these, 36 % reported unpro-
tected insertive anal intercourse and 19 % had
unprotected receptive anal intercourse. A quarter
of these men reported having an STD in the pre-
vious year. Not only are these patrons at high risk
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to themselves, but they also represent a significant
risk to their partners.

Given the number of total visits to venues and
partnerships they represent over a year’s time, the
likelihood of high levels of mixing taking place
between them and men who only occasionally
take risks is high. This mixing is unlikely to be
addressed solely by behavioral interventions,
which, as we have seen, reach few individuals
and have limited effectiveness.

The benefit accruing to those at highest risk
may have parallels in other areas of public health.
In a national survey, frequent alcohol bingers
were found to make up only 6 % of the popula-
tion, but consume 50 % of the alcohol (National
Household Survey, 1999). Thus, their importance
to the alcohol marketplace, the policies that pro-
tect the marketplace, and their cost to society are
disproportionate to their numbers. Heavy drink-
ers, by their numbers, have the most to gain indi-
vidually from having lower taxes on alcohol, and
the most to lose if they are raised.

Thus, there are risks and costs to society when
individual rights are held paramount. The highest
risk individuals end up acquiring the most free-
dom and, without seeking it, they may reap the
most benefit from the lack of regulation.

In the case of CSVs, public health regulation
may pose a potential risk to individual freedoms.
However, adopting a purely behavioral or educa-
tional public health approach in such venues may
result in risk to the community’s health. Judging
from past findings, individually oriented inter-
ventions are likely to be ineffective at reducing
HIV and STD transmission, leaving businesses
and the core, high-risk group to benefit, and the
rest of the population to bear the increased risk
and personal and health care costs of disease.

The Adult Film Industry

The adult film industry provides another impor-
tant example of how public health has grappled
with conflicts between individuals and the public:
in this case, the right of individuals to be protected
from harm and the public’s right not to bear costs
which are externalized by the industry.
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Most debates about the effect of the adult film
industry and its impact have focused on their
impact on the viewer and not on the health risks
to the performers. In 1988 the California Supreme
Court, in People v. Freeman, found adult film
production to be protected free speech under the
first amendment. In this case, Freeman, the pro-
ducer, was found not to be engaged in pandering
and such films were not considered obscene
based on the prevailing community standard. The
US Supreme Court refused to hear and let stand
the decision of the California Supreme Court
[34]. Thus, the adult film industry was legalized
in California through case law, not by statute, and
has for the most part escaped governmental over-
sight. In 2005, the US adult entertainment indus-
try was estimated to generate over $12 billion in
revenue with Los Angeles County, the largest
center for adult film production worldwide.

Data regarding the impact of pornography on
viewers’ risk is inconclusive. One study found
that gay men who preferred unprotected sex also
watched films which showed unprotected sex.
However, it is impossible to conclude that the
films caused the viewers to have unprotected sex,
since it is also possible that the viewers simply
preferred seeing behaviors that they engaged in.

However, one study did show that many young
MSM, who receive very little education about
reducing risk in same-sex relationships from their
teachers or parents, frequently do name pornog-
raphy as an important source of information [35].
This suggests that more consideration be given to
the content and its effect on viewers’ behaviors.

Typically the industry has fought regulation,
citing infringement of free speech and relying on
copyright laws to prevent duplication and unau-
thorized distribution of their product [36].
Producers have organized themselves into a “Free
Speech Coalition,” (http://www.freespeechcoali-
tion.org), to combat government efforts to censor
or otherwise regulate the adult film industry.

The industry also has a significant impact on
the performers. In this section, we describe how
occupational health policies have been utilized to
protect performers’ health.

Although the total population of performers at
any one time may appear small, they have a very
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large sexual network and serve as a bridge popu-
lation for STD transmission to and from the
general population. Until 2000, surveillance for
HIV and STDs in the industry had been limited.
Sporadic case reports of HIV among performers
were reported in the media throughout the 1990s.
In 1998 one HIV-positive male performer infected
five female performers. An outbreak of HIV fol-
lowed in April of 2004 when a male performer
who had tested regularly and believed he was neg-
ative infected three of thirteen female sexual part-
ners exposing a total of 61 primary and secondary
sexual contacts in a 23-day period [37]. Since that
time the Los Angeles County Department of
Public Health has tracked gonorrhea and chla-
mydia infections, reporting over 3,200 cases
between 2004 and 2008 among approximately
1,800 performers with reinfection rates within a
1-year period as high as 26.1 % [38].

Although the Occupational Health and Safety
Act (OSHA) was passed in 1970, and required
employers to provide a safe and healthful work-
place for employees, working conditions have
not changed nor have any regulations been pro-
mulgated or enforcement occurred that would
protect workers in the adult film industry.
Regulation of the industry in the United States
has been limited to prevention and prosecution of
child pornography, and prohibits performers
under age 18 (Title 18, Section 2257 of the United
States Code of Regulations). This federal law
requires producers to document and maintain
records that all performers engaged in sexual
contact are over age 18 [39].

In the occupational setting, the employer has
an obligation to ensure a safe and healthful work
environment and must provide personal protec-
tive equipment (PPE) to protect a worker from
any “residual” hazard which cannot be eliminated
through the use of engineering controls. Further,
the employer is required to pay into a workmen
compensation fund should an employee become
injured despite the best efforts of the employer to
protect that worker.

Individual employees do not have the option
of not using any required PPE, nor may an
employer or an employee dismantle any engi-
neering controls from operating as designed.
Thus, a guard cannot be removed from a saw or a

high-speed drill, and an employee cannot work
without safety glasses, steel toed shoes, or hard
hats. If an employee refuses to utilize all required
PPE or follow safety procedures, he or she may
be removed from the work environment.

While some performers are aware of occupa-
tional hazards of STDs, in general they lack an
understanding of their risks or their rights to a
workplace free from such hazards or their
employer’s responsibility to protect their health
and provide a safe and healthy workplace.
Workers may also be reluctant to file a complaint,
fearing they may lose their job.

Furthermore, the industry has tended to avoid
contact with any public governmental entity.
Since the industry has often been prosecuted or
perceived to be illegal, there is little incentive for
adult film industry producers to comply with
regulations.

After the 2004 HIV outbreak in the industry,
to improve performer awareness of the health
risks and the production companies’ responsibili-
ties to their workers, Cal/lOSHA developed an
online resource that outlined the workplace
requirements and key elements of a model expo-
sure control plan [40]. Cal/OSHA had determined
that California’s Bloodborne Pathogen Standard
applied to this industry and required the employer
to have an exposure control plan, an injury and
illness prevention plan, and a worker training
plan.

There is a precedent for regulation in similar
industries. The state of Nevada has demonstrated
the feasibility of lowering STD rates among sex
workers through strict regulations for its legal
brothel industry. The mandatory use of condoms
in brothels was instituted in 1988, and HIV test-
ing became mandatory for brothel prostitutes in
the state in 1986. The sex workers in brothels are
tested for chlamydia and gonorrhea on a weekly
basis and for syphilis and HIV on at least a
monthly basis. Since the implementation of these
regulations, not a single individual has tested
positive for HIV while working in the brothel
[41]. Of more than 7,000 STD tests conducted
between 1982 and 1989 among brothel workers,
only 20 positive STD cases were diagnosed, all
of which occurred before implementation of the
mandatory condom law [42].
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Because of the Nevada regulations, commer-
cial sex workers have become virtually free of
STDs, and the few that do contract them do so
primarily before entering the industry or from
boyfriends and husbands when on leave from the
brothel. Regulation of the Nevada brothel system
is a feasible model for the adult film industry. Sex
workers in both industries typically stay in the
business for only a brief time, and they carry out
similar types of work. The average career of an
adult film performer is estimated at just 18 months,
signifying that thousands of performers enter and
exit this industry over the years [43].

One of the main barriers to enforcing OSHA
regulations in the adult film industry has been
that OSHA only applies to employees, not tem-
porary hires or contract workers. When OSHA
has levied fines against companies, these compa-
nies have appealed decisions in the courts on the
grounds that the performers are not considered
employees, and therefore OSHA regulations do
not apply. This will likely remain an unresolved
matter until settled through legislation or until
specific regulations are written for this industry.

Implications for Interventions

Unintended Consequences: A Biased
Concern?

Public health practitioners have different per-
spectives on which set of interventions to imple-
ment. As discussed above, individualists tend to
favor behavioral interventions while structural-
ists prefer more regulatory approaches.

Structural interventions often include regula-
tion or taxation, and as such, some limitation on
absolute individual freedom. They are often criti-
cized for not taking into account the potential for
unintended consequences.

With respect to CSVs, a criticism that has
often been levied opposing any further regulation
or against shutting down bathhouses is that they
would only push the same high-risk behaviors
into other venues, such as public parks [12]. This
was particularly common before the advent of the
Internet as a major avenue for finding new
partners.
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While some reports indicate that some men
did go to more public settings following increased
CSV regulation, significant arguments weigh
against this notion. One hypothetical explanation
is that for many, the costs outweigh the benefits.
While the monetary costs associated with finding
a new partner in a park or other noncommercial
sites may be less than in a CSV, it is likely to have
other costs, including the potential for being
arrested, or subject to harassment. It may also be
a much less efficient way to find a new partner.

Regarding the adult film industry, critics of
regulation have charged that greater regulation
will only drive the industry to other states or coun-
tries. While to some extent this is true, there is
also a cost/benefit argument that would argue to
the contrary. The industry benefits from its geo-
graphic proximity to mainstream film production,
also located in Los Angeles. This proximity allows
for individuals, in particular technicians, to work
both in adult and mainstream film production.

In contrast to these criticisms against structural
interventions, public health has not examined
whether behavioral interventions themselves
might also have unintended consequences. To the
extent that behavioral interventions do not address
the environment itself, since they require change
only from the individual, they may leave untouched
many of the features of the environments which
may increase risk, such as the absence of enforce-
able policies regarding individual behavior. This
may threaten to undermine any benefits that
behavioral interventions have. Furthermore, they
may also result in the venues or producers gaining
political support from other stakeholders from
having collaborated with public health, for exam-
ple, by allowing outreach and testing to take place
onsite. This political support can be useful when
appealing to policymakers who may be consider-
ing more regulatory approaches.

Sexual Health Practitioners’ Unique
Relationship with the Private Sector

Public health efforts frequently have to take into
account the role of business in either preventing
or promoting the risk for disease. Where cooper-
ation is possible, public health has sought it, and
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many examples of partnerships exist. This is true
in nutrition, injury prevention, and alcohol pre-
vention, for example.

In other situations, public health has had to
take a more confrontational approach. Many
states sued tobacco companies in order to recu-
perate costs associated with smoking. To a great
extent, the history of public health has been
closely related to the history and philosophy of
progressive movements [44], which includes reg-
ulating businesses so that they do not harm indi-
viduals or communities.

Frequently, those on both sides of debates over
the role of regulation also have contrasting view-
points regarding who holds primary responsibil-
ity for health. Antiregulatory conservatives often
believe that individuals are the masters of their
own destiny, and that if they are sick, they are
often responsible and should bear the conse-
quences for their personal behavioral choices. In
this paradigm, if individuals choose to smoke,
choose to drink soda, and eat junk food, they
deserve the consequences of their choices.

Pro-regulation progressives are more likely to
believe that businesses and other larger social
factors are responsible for individuals’ health. In
this paradigm, companies are responsible for
aggressively marketing tobacco and soda and
alcohol, and ought not to leave the public sector
to absorb the costs of prevention and treatment of
cancer, obesity, alcoholism, and STDs and HIV.

In most areas of public health, assigning
responsibility, together with determining who
profits in the private sector, helps determine who
should pay for the costs associated with preven-
tion. Thus, states have successfully sued cigarette
companies to recuperate the social costs associ-
ated with the risks of smoking. They have also
taxed consumers. This was, in part, in order to
reduce consumption, which they have succeeded
in accomplishing [45]. Second, they have done so
in order to finance prevention efforts [46].

In much of the dialogue around HIV and STD
prevention, these paradigms often get turned
inside-out and the alliances between progressives
and those in favor of regulation get fractured.
Questioning of businesses’ motives will often be
drowned out by the combination of high demand
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for these businesses’ services, as well as by calls
for protecting individual freedoms.

Rather than collaborate or confront businesses
who may be profiting from encouraging risk,
producing pornography, or facilitating individu-
als meeting partners in settings that may facili-
tate transmission, much of public health as well
as community-based advocates have often cho-
sen to ignore these businesses. With little or no
community constituency to press for change
from businesses, neither governmental nor non-
governmental, community-based public health
institutions are likely to assert any authority or
press for change. Rather, they often go further,
embracing these businesses as partners and
accepting their terms of engagement regarding
who can conduct educational efforts or research.
Advocates and researchers who take this route
consider bathhouses, for example, to be a valu-
able community institution and partner, and an
ally to their efforts to promote health [47, 48]. In
general, HIV and STD prevention practitioners
have shied away from critically examining these
partnerships and looking at who bears the costs,
or who profits.

Examples of Constituency Building
to Advance Sexual Health

In both the case of CSVs and the adult film indus-
try, it is important to recognize that there is a
range of business responses to collaboration with
public health. Similar to other business sectors
[49-51], some venue owners and adult film pro-
ducers have taken extraordinary steps in terms of
prohibiting unprotected sex. As we have seen,
some clubs prohibit unprotected sex and are able
to enforce it by eliminating all private spaces
[52]. Some adult film producers have also refused
to film any unprotected sex, and will not hire
individual performers who have had unprotected
sex during a film shoot [53]. Yet these are the
minority, and they have often taken these actions
independently of being asked to do so by public
health.

Public health’s challenge of gaining collabo-
ration from businesses is made more difficult if
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there is substantial demand for those businesses’
services and products. Furthermore, without a
constituency, taking an assertive stance is even
more challenging. Early advocates pointed out as
early as 1984 that gay and bisexual men contin-
ued to support venues even though they made not
even a minimal effort to encourage safe behavior,
and that producers of adult films already were
uncertain about the development of videos fea-
turing protected sex [54]. Several notable attempts
have been made to engage other businesses within
each of these sectors. With regard to commercial
sex venues, as mentioned above, Los Angeles
succeeded in gaining some collaboration from
the owners. Similarly, in San Francisco, owners
pay for staffing to inform patrons of the rules, and
to enforce them. This was largely done as a result
of a coalition of community-based organizations
coming together with sex club owners. Only after
these requirements were adopted informally did
the coalition disband and enforcement of similar
rules begin to be carried out by the local health
department.

Efforts to regulate the adult film industry have
also included strategies to force the industry to
assume a greater responsibility in protecting
workers’ health. In December 2009, a commu-
nity-based HIV medical provider, AIDS
Healthcare Foundation, sought to amend the
Bloodborne Pathogen Standard to clarify require-
ments for worker protection in the adult film
industry. They advocated for the standard to
specifically address health hazards in the adult
film industry [55]. An excerpt from the petition
follows:

Although workers in adult films should enjoy
protections under the current phrasing of the regu-
lation, as well as the Board’s [CalOSHA] determi-
nation that adult film workers are employees, the
adult film industry has steadfastly refused to take
any steps to protect its workers from diseases
spread by bloodborne pathogens, resulting in thou-
sands of employees becoming infected with
sexually transmitted diseases. Clarification and
enhanced enforcement of the rules are called for.

In response to the petition and after a hearing
of the CalOSHA Standards Board in March of
2010, a series of public statewide meetings were
initiated to discuss whether the regulations should
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be amended to specifically address the adult film
industry. It remains to be seen what, if any, action
will be taken to regulate the industry.

Advocates have also sought to mobilize
national organizations to support their efforts.
Both the American Public Health Association
[56] and the National Coalition of STD Directors
[57] have called for mandatory labeling at the
beginning of each adult film that states that the
adult film was produced pursuant to OSHA work-
place requirements and prohibiting the distribu-
tion and sales of adult films produced in violation
of OSHA requirements to hotels, cable television
content providers, and others in commercial
settings when condoms were not used by
performers.

While films featuring unprotected sex have
gained more and more acceptance in the gay
community, it has been largely believed that
these films featured HIV-positive performers.
Community-based health organizations largely
stayed silent on the issue, given that there was no
risk of additional HIV transmission taking place
on the set, and they were not concerned about
transmission of any other STDs. Interestingly,
there has been virtually no questioning of the
role of promoting unprotected sex to viewers.
While the data, as described above, are far from
conclusive, this silence is in marked contrast to
the considerable advocacy efforts by these same
agencies to encourage promotion of safe sex
images.

Only when a company began promoting films
featuring unprotected sex between HIV-positive
and HIV-negative individuals did any commu-
nity-based organizations begin to question gay
producers’ responsibility. Their efforts have
included both calling attention to their activities
in the press and asking for the cooperation of
the producer; to date, no changes have been
announced [58].

Implications for Surveillance

Measuring only individual risk behaviors can
often result in being unable to detect key features
of communicable diseases. Asking individuals
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about their own behavior may yield useful infor-
mation about risk, but it is not sufficient and can-
not account for why some groups get infected
much faster than others even when their risk
behavior is similar, or when the disparities in risk
behavior are much smaller than the disparities in
infection rates.

If the mission of public health is to assure con-
ditions in which people can be healthy, then it
stands to reason that surveillance must focus not
only on disease, or risk, or individuals’ health—
but on the conditions, sexual networks, and cir-
cumstances that affect an individual’s health.

Focusing epidemiology on individual risk and
disease rates may also have another unintended
consequence of reinforcing the notion that risk is
at the individual level, and as such, remains some-
thing inherently private. By rendering the inter-
connectedness of nonmonogamous sexual
partners nearly invisible, notions of secondhand
risk—similar to that created by smokers—also
remain invisible, and sexual behavior remains an
issue of individuals and their sexual partners. This
then reinforces the idea that neither the private
sector nor the public sector has any responsibility
to change the conditions, and more specifically,
the environments in which this risk occurs.

Because of the relative ease of measuring indi-
vidual risk behaviors, it should be no surprise that
a large proportion of those interventions consid-
ered to be effective, and therefore replicable, are
focused at the individual level [59, 60]. These
interventions rely heavily on individual will and
self-efficacy, often supporting the intent to change
through creating social norms favoring healthy
behavior. Notably, none of these pose any
limitations on individual rights or the rights of
businesses.

There are no easy solutions, despite advances
in network science [61-64]. Being able to map
sexual networks remains challenging, whether in
sexual venues, on the Internet, or in the adult film
industry.

There are, nonetheless, other community-level
indicators that may yield useful information for
studying and preventing the transmission of HIV
and other STDs. In the same way that a commu-
nity’s social economic status can affect health of

individuals, it may be true that a number of
community-level factors, both proximally and
distally related to individual-level behavior, may
also contribute to STD transmission in a commu-
nity. This would include the number of CSVs, the
number of patrons, and the frequency of their vis-
its, as well as total revenues generated.

With regard to the adult film industry, one
indicator some researchers have already exam-
ined is the level of unprotected sex in films. An
analysis of condom use by Grudzen et al. found
that condoms are used only 3 % of the time for
penile—vaginal intercourse in the heterosexual
industry [65].

Important indicators also include the number
of adult film performers and production compa-
nies in an area; the number of permits issued to
adult film producers in an area; and sales and
rental data on adult films made with and without
condoms.

Gathering data on the number of major pro-
ducers and attempting to estimate the percentage
of adult film content viewed which is produced
by major producers, US-based producers, or by
individuals making less expensive video and
broadcasting it through the Internet may also be
useful to better understand industry practices.
Additionally, being able to track how much rev-
enue in hotels comes from viewing adult film
content may be useful when developing collabo-
rations with a potentially important partner —the
hotel industry itself. Film rentals have accounted
for significant revenues for hotels, although the
in-room viewing of adult film may be shifting
from the hotel as the source to travelers’ laptop
computers [66].

While many of the private companies’ reve-
nues are difficult to ascertain if not publicly
traded, some data may be available through look-
ing at the number of employees estimated to be in
each company.

Both surveillance and epidemiology in this
arena need to remain vigilant to the different
phases of HIV and STD epidemics [67]. Strategies
that may have had a significant impact in one
phase may have less of an impact in later phases.
For example, while shutting down bathhouses
early in the HIV epidemic may have had a
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significant impact, it would arguably have less of
an impact in later phases of the epidemic [68].
This may be due to a combination of factors,
including the relative impact of the core group on
transmission, decreasing infectivity due to greater
access to treatment, as well as the advent of new
venues for meeting partners such as the Internet.

Conclusion

The history of attempting to balance individual,
business, and public health interests in the sexual
health arena is one that should give public health
practitioners both pause and some hope for
optimism.

The unintentional coalescing of forces of
advocates for absolute individual freedom for
sexual expression, and a strong business sector
which can count on the demand for its services,
can provide formidable challenges to reducing
HIV and STD transmission. Surveillance efforts
and prevention practitioners have alternately
reflected on the effect of these forces on their
efforts; at other times, grappled with them; and
still at other times, contributed to them.

Ultimately, public health acting alone has few
tools to change those individuals who want to
have unprotected sex, or to change the commu-
nity cultural norms often promoted by businesses.
It is not reasonable to expect that behavioral and
low-scale structural interventions can bring down
disease incidence without bringing the private
sector into greater alignment with their interests
[69, 70].

While CSVs have much less impact on the
epidemic than they used to have, due in part to
the advent of the Internet as well as the wide-
spread access to treatments which reduce infec-
tivity, they still pose important questions that
public health will need to grapple with in the
future. This will be necessary for reducing all
STDs, including HIV. Public health will need to
develop more forthright strategies to better under-
stand how venues can affect transmission not just
at the individual but also at the network and pop-
ulation level. It will need to better grapple with
diversity not just of demographics such as age,
race, and ethnicity but also of risk level as well.
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Only by doing so can it reduce the potential
impact of these venues on the transmission of
STDs.

Public health has useful tools at its disposal to
deal with reducing STD transmission among
adult film industry performers. However, it will
require ongoing collaboration with occupational
health, and grappling with a powerful set of
industry interests. Again, the effect of the Internet
on decentralizing production will also be impor-
tant to consider.

Efforts to promote sexual health will also
require stronger efforts at coalition building. In
addition to building stronger ties with other
groups specifically interested in similar missions,
it will require bringing to the table stakeholders
who bring diverse strengths, assets, and constitu-
encies to the table. Some of these stakeholders
will come from the industries themselves, par-
ticularly those venue owners and adult film indus-
try producers who have already shown themselves
willing to invest in their customers and workers’
health. Other public health efforts have shown
themselves able to do so, and that should be
encouraging to sexual health promotion advo-
cates and practitioners as well.

The story of reducing individual and commu-
nity levels of risk associated with attending sex
venues or working in the adult film industry
began with good epidemiology: detecting out-
breaks. It is important to take a lesson from what
followed. Public health epidemiologists,
researchers, and interventionists must not focus
on individual risk alone, but must carefully
examine the relationships between individuals
and the contexts in which those relationships
flourish. In these two cases, the contexts are both
physical and economic. Public health must care-
fully consider the interests of all the affected
constituencies, including business owners, their
employees, and their customers, as well as the
communities in which they operate and which
may suffer unintended consequences. This will
require careful assessment and analysis, and a
good deal of listening. It will also require
leadership and forthright decision-making along
with a commitment to fulfilling society’s interest
in creating conditions in which people can be
healthy.
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The hypothesis that reductions in sexually trans-
mitted disease (STD) prevention resources can
lead to subsequent increases in STD rates is
known in the STD field as “Brown’s Law.” This
aphorism is named for Dr. William Brown, the
former leader of what is now the Division of STD
Prevention within the Centers for Disease Control
and Prevention (CDC), who warned against
premature reductions in STD prevention budgets
[1,2]. “As the point of eradication is approached,”
he said, “it is more often the program that is erad-
icated than the disease.” [2].

As a corollary to Brown’s Law, the level of
funding allocated for STD and HIV prevention
would be expected to be an important determi-
nant of STD and HIV incidence rates. Federal
funding for STD and HIV prevention typically
amounts to about $1 billion per year in the USA.
Although substantial, public investment in STD
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prevention is quite small compared to the eco-
nomic burden of STDs (including HIV) in the
USA, which has been estimated at $13.0 billion
to $21.6 billion in 2008 US dollars [3-6].

Several studies have provided evidence that
the level of funding allocated for STD and HIV
prevention does indeed impact the incidence of
STD and HIV (or STD/HIV-related behaviors),
providing direct support for Brown’s Law [7—11].
For example, decreases in prevention funding
were associated with increases in STD incidence
rates, and vice-versa [7]. Model-based studies
have also suggested that the funding levels are an
important determinant of STD and HIV incidence
rates [12-17]. These studies, when combined
with the vast literature documenting the impact
and cost-effectiveness of specific STD and HIV
prevention interventions [18-29], offer strong
evidence that funding STD and HIV prevention
programs is not an example of merely “throwing
money at the problem.” Instead, STD and HIV
prevention expenditures are generally a cost-
effective use of public health resources and have
a substantial impact on sexual health.

The magnitude of the impact of prevention
funding on sexual health depends on three key
issues: How much, to whom, and for what? The
first issue (how much?) refers to the amount of
money allocated for STD and HIV prevention.
The second issue (to whom?) refers to the recipi-
ents of STD and HIV prevention funding, and
involves such questions as how federal preven-
tion resources should be distributed across states.
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The third issue (for what?) refers to how preven-
tion resources are allocated, generally within
states (e.g., which interventions to deliver, which
risk groups to target).

This chapter is organized as follows. Section
“STD and HIV Prevention Funding Levels” focuses
on STD and HIV prevention funding levels. In this
section, we report how much money is allocated
for STD and HIV prevention by federal and state
governments, and we show how federal allocations
have changed over time. We also describe the dis-
tribution of federal funds to state and local health
departments (and other entities, such as commu-
nity-based organizations) and examine how the
distribution of prevention resources compares to
the distribution of the burden of disease.

Section “Studies of the Impact of Prevention
Funding” focuses on published studies of the
impact of STD and HIV prevention funding lev-
els on sexual health. In this section, we review
published studies of the association between pre-
vention funding and STD and HIV incidence
(and other related health outcomes), and review
model-based estimates of what STD and HIV
rates might have been in the absence of preven-
tion funding or in the presence of increased pre-
vention resources.

Section “Resource Allocation for STD and HIV
Prevention” focuses on resource allocation meth-
ods. Our discussion of resource allocation primar-
ily is limited to a description of resource allocation
models available for decision makers and a dis-
cussion of cost-effectiveness league tables. Many
key issues relevant to resource allocation deci-
sions are addressed in other chapters of this book
and elsewhere [30-43]. These issues include
choosing the mix of interventions, targeting pop-
ulations at risk, and evaluating interventions.

STD and HIV Prevention Funding
Levels

Although some STD and HIV prevention activi-
ties are funded through private sources, the large
majority of prevention funding in the USA is
allocated by governmental agencies at the fed-
eral, state, and local level [6]. This section
begins with a review of past and present federal

H.W. Chesson et al.

allocations for STD and HIV prevention. When
comparing past and present funding allocations,
we include inflation-adjusted estimates to account
for the declining purchasing power of these pre-
vention resources over time. We also present esti-
mates of the contribution of state governments to
STD and HIV prevention, drawn from recent
reports by the American Social Health Association
(ASHA), Kaiser Family Foundation (KFF), and
the National Alliance of State and Territorial
AIDS Directors (NASTAD) [44, 45]. Before
these reports were published, little information
was available regarding the levels of STD and
HIV prevention funding available from state and
local governments.

Federal Prevention Funding

The bulk of federal funding for STD and HIV
prevention is allocated to CDC. In a typical year,
more than 85% of federal HIV prevention fund-
ing is directed to CDC [46]. Similarly, CDC’s
Division of STD Prevention is the lead federal
agency for STD prevention, although the exact
percentage of overall federal STD prevention
funding that is allocated to CDC is difficult to
estimate with precision [6].

In recent years, CDC’s annual domestic HIV
and STD prevention budgets have been about
$750 million and $150 million, respectively [9,
47, 48]. Most of the federal funding allocated to
CDC for STD and HIV prevention is distributed
to state and local agencies, particularly state and
local health departments. Roughly 80% of CDC’s
HIV prevention funding is distributed to external
partners [49]. Similarly, 74% of CDC’s STD pre-
vention funding is distributed to state and local
health departments, and another 8% is allocated
to prevention training centers, and for research
and program grants [50].

As shown in Fig. 7.1, CDC’s HIV prevention
budget increased sharply in the early 1980s in
response to the rapid growth of the US AIDS epi-
demic [9, 47]. HIV prevention funding continued
to increase (although not steadily) through 2002.
From 2002 to 2008, however, HIV prevention
funding decreased by 7%, unadjusted for
inflation. When adjusted for overall inflation, the
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HIV Prevention Budget, Centers for Disease
Control and Prevention, 1980-2008
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Fig. 7.1 HIV prevention funding was obtained from
Holtgrave and Kates for years up to 1999 and from CDC
appropriation records for years 2000 and beyond [9, 47].
These figures include funding for all domestic HIV pre-

vention across CDC. Updates for inflation were calculated
using the “all items” component of the consumer price
index for all urban consumers (US Bureau of Labor
Statistics, http://www.bls.gov/cpi/)

STD Prevention Budget, Centers for Disease Control
and Prevention, 1972-2008
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Fig.7.2 STD prevention funding includes appropriations
to the Division of STD Prevention, CDC and was obtained
from unpublished CDC records [48]. Updates for inflation

decrease in HIV prevention funding over this
period was 22%.

CDC’s STD prevention budget (Fig. 7.2)
increased from 1972 to 2002, with a subsequent
decline and leveling-off of funding from 2003

1988 1992

1996 2000 2004 2008
Year

were calculated using the “all items” component of the
consumer price index for all urban consumers (US Bureau
of Labor Statistics, http://www.bls.gov/cpi/)

to 2008 [48]. From 2002 to 2008, inflation-
adjusted STD prevention funding decreased by
24%. On average, over the entire 1972-2008
period, STD funding just kept pace with
inflation. That is, inflation-adjusted STD
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Prevention funding per capita for HIV and STD
prevention, Centers for Disease Control and Prevention,
1972 - 2008, in 2008 US dollars
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Fig. 7.3 Per-capita funding estimates were calculated
using national population estimates maintained by CDC
as described in annual surveillance reports [54]. Sources
for funding data are as described in Figs. 7.1 and 7.2

prevention funding in 2008 was quite similar to
that of 1972.

These inflation-adjusted funding allocations
provide a more accurate illustration of trends in
the purchasing power of prevention funding than
do the unadjusted (actual) funding allocations.
Furthermore, when comparing trends in preven-
tion funding over time it is important to consider
the impact of population growth as well. All else
equal, as the size of the population increases, per-
capita prevention funding decreases. Trends in
inflation-adjusted STD and HIV prevention fund-
ing per capita are shown in Fig. 7.3. From 2002
to 2008, the decrease in inflation-adjusted per
capita prevention funding was 26% for HIV and
27% for STD. In fact, the funding for HIV in
2008 ($2.43 per capita) was the lowest since 1988
($2.27 per capita). Similarly, the funding for STD
in 2008 was the lowest since 1988. At $0.51 per
capita in 2008, STD prevention funding was near
the lowest point ($0.41 per capita in 1982)
observed over the 19722008 period.

Table 7.1 presents the CDC budget for fiscal
year 2007 for STD and HIV prevention and other

[9, 47, 48]. Updates for inflation were calculated using the
“all items” component of the consumer price index for all
urban consumers (US Bureau of Labor Statistics, http://
www.bls.gov/cpi/)

selected public health purposes. In total, the CDC
budget was about $9.1 billion, or about $30 per
capita. Slightly more than one-third of this bud-
get went toward immunization (including the
Vaccines for Children program), and another
$4.84 per person was spent on terrorism pre-
paredness and emergency response. Funding for
HIV/AIDS prevention ($2.49) and STD preven-
tion ($0.51) totaled $3 per capita in fiscal year
2007, and accounted for about 11% of the overall
CDC budget. To put these per-capita budget
amounts in context, estimates suggest that each
year Americans spend an average of about $29
per person on candy, $53 per person on bottled
water, and $184 per person on lotteries in states
that have lotteries (Table 7.1).

State and Local Prevention Funding

A recent collaborative report from NASTAD and
KFF provides detailed information regarding the
contribution of state funding to overall HIV
prevention funding [45]. This report on state
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Table 7.1 Centers for Disease Control and Prevention budget, by selected categories, fiscal year 2007, and estimated
annual spending by Americans on Candy, Bottled Water, and Lotteries

Budget category®

Total

Immunization, including Vaccines for Children
Terrorism preparedness & emergency response
Health promotion

HIV/AIDS

Sexually transmitted diseases

Spending category®

Candy
Bottled water
Lotteries (in states that have lotteries)

Funding per capita

Budget (dollars in billions) (dollars per person)

$9.1 $29.98

$3.3 $10.92

$1.5 $4.84

$0.9 $3.11

$0.8 $2.49

$0.2 $0.51

Spending (dollars in billions) Spending per capita
(dollars per person)

$8.8 $28.94

$16 $52.62

n/a $184.25

*CDC budget estimates adapted from CDC’s FY 2009 Budget Submission (http://www.cdc.gov/fmo/topic/Budget%20
Information/appropriations_budget_form_pdf/FY07-09_Functional_Table.pdf) and FY 2010 Justification of Estimates
for Appropriation Committees (http://www.cdc.gov/fmo/topic/Budget%20Information/appropriations_budget_form_
pdf/FY2010_CDC_CJ_Final.pdf), obtained from the internet on January 11, 2010. “Health promotion” includes activi-
ties such as the prevention of chronic disease and birth defects

®Spending estimates for candy (http://www.businessweek.com/globalbiz/content/jun2009/gb20090624_590587.htm),
bottled water (http://articles.moneycentral.msn.com/Investing/Extra/BottledWaterARiverOfMoney.aspx), and lotteries
(http://www.taxfoundation.org/publications/show/1302.html) were obtained from the internet on January 11, 2010.
Average spending per capita on lotteries includes video lottery games and applies to states which have lotteries

State government contribution to overall state STD and HIV
prevention budget, per capita, fiscal year 2007
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Fig.7.4 STD data were obtained from ASHA report and
HIV data were obtained from NASTAD/KFF report [44,
45]. The total state STD prevention budget was calculated
based on the average state contribution ($0.23 per capita)
and reported federal contribution ($0.60 per capita) [44].

investment in HIV prevention provides state-
specific estimates of such factors as per-capita
HIV prevention funding from state and federal
sources. In fiscal year 2007, state contributions
toward HIV prevention totaled just over $200
million nationwide. The average state contribu-
tion to HIV prevention was $0.68 per capita

HIV Prevention

The $0.60 per capita estimated federal contribution for
STD prevention is higher than suggested in Fig. 7.3
because Fig. 7.3 includes only appropriations to CDC’s
Division of STD Prevention

(Fig. 7.4), representing about 35% of the $1.93
per-capita funding available to the state from all
public sources. The relative importance of state
funds varied markedly across states, with
estimates of the state contribution to overall
HIV prevention funding ranging from 0 to
over 70%.
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Table 7.2 Distribution of CDC STD and HIV prevention funds by state quintile, 2006: average (range)

STD prevention funding per capita

All states $0.43 ($0.19-$1.50)
Lowest fifth $0.24 ($0.19-$0.29)
Second fifth $0.32 ($0.29-$0.35)
Middle fifth $0.39 ($0.35-$0.42)
Fourth fifth $0.49 ($0.44-$0.53)
Highest fifth $0.70 ($0.54-$1.50)

HIV prevention funding per capita
$1.40 ($0.49-$3.79)
$0.62 ($0.49-$0.75)
$0.87 ($0.79-$0.95)
$1.18 ($0.95-$1.41)
$1.69 ($1.42-$2.08)
$2.61 ($2.12-$3.79)

Source: National Center for HIV/AIDS, Viral Hepatitis, STD, and TB prevention
State health profiles (http://www.cdc.gov/nchhstp/stateprofiles/usmap.htm)

The 2009 NASTAD/KFF estimates are
consistent with a 2000 report by NASTAD in
which state contributions for HIV prevention
totaled about 27% of the amount allocated to
states by CDC for HIV prevention [13]. Further,
these results are generally consistent with unpub-
lished reports provided to CDC from 40 states in
2000, in which state and local funding accounts
for about 40% of the combined local, state, and
federal HIV prevention funding [7].

Just as the NASTAD/KFF report provides
information on state contributions for HIV pre-
vention, a recent report from ASHA provides
detailed information regarding the state contribu-
tions for STD prevention funding [44]. On aver-
age, state-contributed funding accounted for
about one-fourth of each state’s overall STD pre-
vention budget. The average state contribution
was $0.23 per capita (Fig. 7.4), representing only
0.61% of the average $43.14 per capita of state
funding for public health. The median state con-
tribution ($0.14 per capita) was notably lower
than the mean.

The estimated state contributions to STD pre-
vention in the recent ASHA report as a percent-
age of overall STD prevention funding are notably
lower than estimates from the mid-1990s during
which state and local contributions were esti-
mated at 58% of the total public STD prevention
funding [6]. These differences may reflect
changes over time in the state and federal contri-
butions to STD prevention efforts. It is also pos-
sible that these differences can be attributable, at
least in part, to the inclusion of contributions of
local governments or to changes over time in how
STD program funding is categorized in state
budgets [6].

Geographic Distribution of CDC
Funding for STD and HIV Prevention

Overall CDC funding for STD and HIV preven-
tion is reviewed above. Here, we focus on the dis-
tribution of CDC funds across states. The average
state allocation of CDC prevention funding in
2006 was $0.43 per capita for STD prevention
and $1.40 per capita for HIV prevention
(Table 7.2) [51]. Per-capita funding across states
ranged from $0.19 to $1.50 for STD prevention
and from $0.49 to $3.79 for HIV prevention. Per-
capita funding in the highest quintile of states
was $0.70 for STD prevention and $2.61 for HIV
prevention, about three to four times higher than
the per-capita funding in the lowest quintile of
states. CDC allocations to states for STD preven-
tion were highly correlated with allocations for
HIV prevention. That is, states with below-aver-
age funding for STD prevention tended to be the
same states with below-average funding for HIV
prevention.

The distribution of federal STD and HIV pre-
vention funds by CDC to the states can be illus-
trated with Lorenz curves and Gini coefficients
[52]. To plot the Lorenz curve for distribution of
CDC prevention resources, we first ranked the
states in ascending order of per-capita CDC STD
prevention funding (e.g., states with the lowest
per-capita funding were ranked first). We then
plotted the cumulative proportion of CDC STD
prevention funding accounted for by a cumula-
tive proportion of the population (Fig. 7.5). The
Lorenz curve for HIV prevention funding was
drawn in an analogous manner. The Gini
coefficient can range from O (no inequality) to 1
(complete inequality), and is measured as twice
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Description of Lorenz curves and Gini coefficients
to examine the distribution of STD and HIV
prevention funding across states

100%

Cumulative percent of prevention
funding

Diagonal line of equality

Lorenz curve

0%

Cumulative percent of population

Fig.7.5 To plot the Lorenz curve for distribution of CDC
prevention resources, we first ranked the states in ascend-
ing order of per-capita CDC STD prevention funding
(e.g., states with the lowest per-capita funding were
ranked first). We then plotted the cumulative proportion of
CDC STD prevention funding accounted for by a cumula-

the area between the diagonal line of equality and
the Lorenz curve (the shaded area in the hypo-
thetical example in Fig. 7.5) [52].

Federal STD prevention funds are distributed
slightly more evenly across states than are HIV
prevention funds, as illustrated in Fig. 7.6. One
possible explanation for this finding is that STDs
like chlamydia are more evenly distributed across
states than are HIV cases, which are more con-
centrated geographically. As shown in Fig. 7.6,
the distribution across states of STD prevention
funding is similar to that of STD cases, and the
distribution across states of HIV prevention fund-
ing is similar to that of cumulative AIDS cases.
We note Fig. 7.6 shows cumulative AIDS cases
(rather than current HIV incidence) by state,
owing to a lack of HIV incidence data for all
states.

The similarity between the distribution of pre-
vention funding and the distribution of cases of
disease is not surprising, as prevention funding is
allocated to state and local health departments
based in part on the number of cases of disease
[30, 45, 53]. The phrase “proportional allocation”

100%

tive proportion of the population. The Lorenz curve for
HIV prevention funding was drawn in an analogous man-
ner. The Gini coefficient can range from 0 (no inequality) to
1 (complete inequality), and is measured as twice the area
between the diagonal line of equality and the Lorenz curve
(the shaded area in the hypothetical example above)

is used to describe the allocation of prevention
resources in which the prevention funding is dis-
tributed in the same proportion as the burden of
disease. There are several justifications for using
a proportional allocation scheme, including the
desirability of targeting prevention resources to
geographical areas with greatest need, fairness of
allocation across geographical areas (in terms of
dollars per AIDS case or per STD case), and ease
of use (as no complex resource allocation models
are required). A main argument against propor-
tional allocation is that such an allocation rewards
the reporting of new cases, not the prevention of
new cases, and does not necessarily maximize
the number of averted cases [30, 53]. Further, the
completeness of reporting may vary across states
owing to differences in surveillance systems and
policies [54]. Issues regarding the allocation of
prevention resources are discussed in a later sec-
tion of this chapter.

Section Summary
The CDC’s budget for STD and HIV prevention
declined by about 25% from 2002 to 2008 when
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Lorenz curves and Gini coefficients showing
distribution across states of STD and HIV prevention funding
from CDC, STD cases, and cumulative AIDS cases
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Fig. 7.6 As inequality in the distribution across states
increases, the Lorenz curve moves further from the line of
equality and the Gini coefficient increases. AIDS cases are
cumulative cases through 2005 and prevention funding for

adjusted for inflation and population growth. In
2008, the CDC’s budget for STD and HIV pre-
vention was about $0.9 billion (or $3 per capita),
most of which was distributed to state and local
partners. The distribution of CDC’s STD and
HIV prevention funding across states is similar to
the distribution of the burden of disease across
states. The average state contribution was $0.68
per capita for HIV prevention and $0.23 per cap-
ita for STD prevention.

Studies of the Impact of Prevention
Funding

Although numerous studies have documented the
impact and cost-effectiveness of various STD and
HIV prevention activities [18—29], only a handful
of studies have examined the question, “Does
funding for STD and HIV prevention matter?” In
this section, we review empirical studies that
have examined the relationship between preven-
tion expenditures and incidence rates (or other
STD/HIV-related health outcomes). We also
review modeling studies that have examined the

STD and HIV is from 2006 [51]. STD cases are the com-
bined gonorrhea and chlamydia cases reported in 2006
[54]

potential consequences of changes in prevention
funding allocations.

Empirical Studies of the Impact
of STD/HIV Prevention Funding

Cutler and Arnold noted that substantial cuts in
federal appropriations for venereal disease con-
trol in the early 1950s were followed by increases
in syphilis rates in the late 1950s, and attributed
this increase at least in part to the decreased pre-
vention funding [55]. More recently, Chaulk and
Zenilman plotted national-level STD rates against
STD prevention funding and reported that
decreases in federal STD prevention funding
were followed by increases in syphilis and gonor-
rhea rates [1]. For example, decreases in STD
funding in the 1950s were followed by increases
in gonorrhea rates in the 1960s. Based on plots of
national-level HIV incidence rates and HIV pre-
vention funding, Holtgrave and Pinkerton pre-
sented evidence suggesting that increases in HIV
prevention funding in the mid to late 1980s cor-
responded with notable decreases in new HIV



7 Distribution of Prevention Resources and Impact on Sexual Health in the USA

137

Table 7.3 Summary of studies examining impact of STD/HIV prevention funding on STD/HIV-related health

outcomes

Study Data examined

Chesson et al. [7]

gonorrhea rates, 1981-1998
Linas et al. [8]

System (2003)

Holtgrave and
Kates [9] and national-level HIV incidence

estimates, 1978-2006

Sansom et al. [10]
infected women prescribed perinatal

prophylaxis and perinatal HIV transmis-

sion rate) from 1999 and 2001 in six

State-level CDC funding allocations for
STD and HIV prevention and state-level

State-level CDC HIV prevention funding
(1996-2003) and HIV testing data from
the Behavioral Risk Factor Surveillance

National-level HIV prevention allocations

Surveillance data (proportion of HIV-

Main findings

Greater amounts of prevention funding in a given
year were associated with lower gonorrhea rates in
subsequent years

The odds of having been tested for HIV were
higher in states with greater amounts of HIV
prevention funding. Prevention funding was also
positively associated with increased knowledge of
methods to prevent mother-to-child HIV
transmission

After the mid-1980s, national investment in HIV
prevention in a given year was inversely correlated
with HIV incidence in the subsequent year

In the funded areas, the proportion of women
prescribed prophylaxis increased from 1999 to
2001 and the perinatal HIV transmission rate
decreased from 1999 to 2001

CDC-funded areas and five unfunded areas

Chesson and
Owusu-Edusei [11]
activities 1997-2005

State-level syphilis rates and state-level
CDC allocation for syphilis elimination

Greater levels of syphilis elimination funding in a
given year were associated with lower syphilis
rates in subsequent years

Median state gonorrhea incidence rate (new reported
cases per 100,000) and CDC STD/HIV prevention funding per
capita (2008 US dollars), 1981-1998
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Fig. 7.7 Source: Chesson et al. [7]. Updates for inflation were calculated using the “all items” component of the con-
sumer price index for all urban consumers (US Bureau of Labor Statistics, http://www.bls.gov/cpi/)

cases [56]. This analysis did not, however, exam-
ine this relationship statistically.

The idea behind Brown’s Law —that STD pre-
vention resources are an important determinant
of STDs rates—is certainly plausible, as illus-
trated by the examples above. Until recently,
however, the relationship between STD/HIV pre-
vention resources and STD/HIV-related health
outcomes had not been examined rigorously.

Empirical studies of the impact of prevention
expenditures on incidence rates and other health
outcomes are described below and summarized
in Table 7.3.

Chesson and colleagues examined the rela-
tionship between gonorrhea rates and combined
CDC STD and HIV prevention funding at the
state level from 1981 to 1998 (Fig. 7.7). In this
study, larger prevention funding allocations in a
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Percent change in HIV incidence (1987-2006) and CDC’s HIV prevention
budget (adjusted for inflation and expressed in 1983 dollars; 1986-2005),
with a 1-year lag.
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Fig.7.8 Source: Holtgrave and Kates [9]. © 2007 American Journal of Preventive Medicine

given year were associated with reductions in
reported gonorrhea incidence rates in subsequent
years [7]. Each one dollar of prevention funding
(per capita, adjusted to 2008 dollars) for a given
state in a given year was associated with reduc-
tions in gonorrhea rates of about 2-20%, depend-
ing on the regression model used, in the
subsequent 1-3 years. Although this study exam-
ined combined STD and HIV prevention fund-
ing, a subsequent (unpublished) analysis by the
lead author found that the results of the combined
study were generally consistent when focusing
only on STD prevention funding or only on HIV
prevention funding.

Linas and colleagues examined the relation-
ship between state-level CDC HIV prevention
funding and HIV testing using data from the
Behavioral Risk Factor Surveillance System
(BRFSS) [8]. In their analysis, increased HIV
prevention funding was associated with an
increased probability of HIV testing and an
increased awareness of methods to prevent
mother-to-child transmission of HIV [8]. The
authors estimated that about 13 million more
people were tested for HIV between 1998 and

2003 than would have been tested in an alterna-
tive scenario of reduced funding for HIV
prevention.

Holtgrave and Kates correlated national-level
HIV incidence estimates and CDC HIV preven-
tion funding from 1978 to 2006 and found that,
after the mid-1980s, prevention expenditures in a
given year were inversely associated with HIV
incidence in the subsequent year (Fig. 7.8) [9].
Owing to factors such as the limited sample size
(n=29 years of national-level data), the authors
described their study as “exploratory.”
Nonetheless, theirs was the first study (and to our
knowledge the only study to date) to document a
statistically significant association between fed-
eral HIV prevention expenditures and reductions
in HIV incidence at the population level.

Sansom and colleagues examined the impact
of federally funded activities to prevent perinatal
HIV transmission [10]. Two outcomes (the pro-
portion of HIV-infected women prescribed peri-
natal prophylaxis and the proportion of
HIV-infected women whose infants were HIV
infected) were assessed in six CDC-funded areas
and in five unfunded areas from 1999 to 2001.
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Annual percentage change in primary,
secondary, and early latent syphilis incidence rates in
states that were and were not initially funded for syphilis
elimination*

139

50% 1
40% A
30% A
20% A
10% A

0% 1
-10% 4
—20% ¢
-30% A
-40% A

States not funded

Percentage change in syphilis
rates

Funded states

-50% T T

1997 1998 1999 2000

Fig. 7.9 A state was considered an initially funded state
if that state (or a city within that state) received CDC
funding for syphilis elimination 1998 or 1999. Washington,

The proportion of women prescribed prophylaxis
increased in the funded areas and decreased in
the unfunded areas, and this difference in trends
between the funded areas and the unfunded areas
was statistically significant. The decline in the
rate of perinatal HIV transmission was more pro-
nounced in the funded areas than in the unfunded
areas, but this difference was not statistically
significant.

Chesson and Owusu-Edusei examined the
impact of CDC funding for syphilis elimination
on syphilis rates at the state level from 1997 to
2005 [11]. Although primary and secondary
(P&S) and early latent syphilis rates increased
from 2002 to 2005, these increases were much
more pronounced in states that did not receive
CDC funding for syphilis elimination compared
to funded states (Fig. 7.9). Regression analyses
of state-level syphilis rates and syphilis elimina-
tion funding over time were used to examine
whether these findings were attributable to syphi-
lis elimination efforts. Controlling for differences
in race, poverty, crime, and other factors across
states, these analyses suggested a significant
inverse correlation between state-level funding in
a given year and state-level syphilis rates in sub-
sequent years. Every dime of prevention funding

2001 2002 2003 2004 2005
Year

DC, was included as an initially funded “state.” Source:
Chesson and Owusu-Edusei [11]

(per capita) was associated with reductions in
syphilis rates of about 33% over the next
1-3 years.

Model-Based Estimates of the Impact
of Prevention Funding

The studies described above examined associa-
tions between prevention funding and STD/HIV-
related health outcomes over time. In addition to
these empirical studies of the impact of preven-
tion funding, several model-based studies have
been conducted to estimate the impact of STD
and HIV prevention expenditures on STD and
HIV incidence rates in the USA. Often, models
are the best available option for estimating what
the STD and HIV incidence might have been in
the absence of prevention efforts [57-59].
Holtgrave and colleagues conducted scenario
analyses in which they compared the HIV epi-
demic observed in the USA against hypothetical
scenarios in which no HIV prevention programs
were in place (Fig. 7.10) [12, 13]. HIV incidence
in these hypothetical scenarios of no HIV preven-
tion was based on the expected natural dynamics
of HIV in the absence of prevention interventions.
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Modelling HIV Prevention Effectiveness
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Fig.7.10 Source: Holtgrave [13]. © 2002 AIDS

Reported national gonorrhea rates (cases per 100,000)
and estimated reported gonorrhea rates in the absence of
federally-funded STD prevention efforts, 1971-2003
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In these hypothetical scenarios, HIV incidence
was expected to increase over time until it reached
a peak, after which incidence would remain stable
or would decrease. Owing to the uncertainty in
estimating what HIV incidence rates in the USA
might have been without prevention efforts, the
authors conservatively assumed that the peak
HIV incidence rate in the absence of prevention
would not have exceeded the peak HIV incidence
rate actually observed in the USA.

In one such application of this approach, it
was estimated that HIV prevention activities
averted an estimated 204,000-1,585,000 HIV
infections in the USA from the onset of the AIDS
epidemic through 2000 [13]. Another study sug-
gested that an additional $93 million in HIV pre-
vention funding in 2007 targeted toward HIV
counseling and testing in high-risk communities
would avert 1,223-2,537 HIV infections [12]. In
another application, Holtgrave and colleagues
estimated that CDC’s HIV prevention budget in

fiscal year 2007 would have to be about $1.3
billion to address unmet prevention needs [14,
15]. Holtgrave testified before Congress in 2008
that a reduction in HIV incidence of 50% in
5 years should be possible with such a level of
additional funding [60].

Model-based estimates of the impact of pre-
vention funding are not as common for STDs
other than HIV. Chesson developed a simple
model in which the change in the gonorrhea rate
from year to year depended in part on the amount
of federal funding for gonorrhea prevention [16],
as suggested by an earlier study of the association
between prevention funding and gonorrhea rates
[7]. This modeling approach suggested that 32
million gonorrhea cases were averted over the
33-year period from 1971 to 2003 as a result of
federally funded STD prevention efforts. It was
estimated that in the absence of prevention, gon-
orrhea rates in 2003 would be roughly four times
higher than the observed rate (Fig. 7.11).
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A model by White and colleagues noted that
two equilibrium levels of STD rates were possi-
ble for the same set of model parameter values,
depending on starting conditions [17]. In one
potential outcome (the “virtuous circle”), ade-
quate provision of STD services keeps the
demand for STD services low. In the other poten-
tial outcome (the “vicious circle”), inadequate
provision of STD services leads to a high demand
for STD services, and the resulting unmet pre-
vention needs serve to maintain high STD inci-
dence. Although this model was not used to
assess the impact of prevention funding, the
authors noted the possibility that a short-term
increase in STD prevention funding could suc-
ceed in shifting from a vicious circle with high
STD incidence and high unmet prevention needs
to a virtuous circle with lower STD rates and
adequate STD prevention services. The short-
term increase in prevention funding could easily
be offset by the medical costs averted by achiev-
ing the “virtuous circle” with its lower rates of
STD incidence.

Section Summary

Several studies have documented an association
between increases in expenditures for STD and
HIV prevention and decreases in STD and HIV
incidence rates (or STD/HIV risk behaviors).
Model-based studies have also suggested that
funding levels are an important determinant of
STD and HIV incidence rates. These empirical
and model-based studies offer strong evidence of
the impact of federally funded STD and HIV pre-
vention efforts, especially when considered
alongside the numerous studies documenting the
impact and cost-effectiveness of various STD and
HIV prevention interventions.

Resource Allocation for STD and HIV
Prevention

Resource allocation models seek to maximize the
benefit (in terms of reduction in disease incidence
and burden of disease) of a given level of preven-
tion resources. Detailed descriptions and discus-
sions of resource allocation for STD and HIV

prevention are available elsewhere [30—43]. Our
discussion of resource allocation is limited pri-
marily to a description of selected resource allo-
cation models for STD and HIV prevention in the
USA. We also discuss the use of league tables to
facilitate the incorporation of cost-effectiveness
information into resource allocation decisions.

The allocation of federal prevention resources
includes the distribution of resources across states
and the within-state allocation of these preven-
tion resources across different prevention strate-
gies or different target populations. A recent
modeling study by Zaric and Brandeau examined
the importance of these two steps: a higher-level
allocation of funds (such as the decision at the
federal level of how to allocate federal prevention
funds to the states) and a lower-level allocation of
funds (such as a state’s decision of how to allo-
cate its federal funding across different interven-
tions) [61]. At each level, two allocations were
compared: a proportional allocation in which
funding was based on the burden of HIV and the
most efficient allocation (as suggested by the
model) in terms of preventing the most new cases
of HIV. The modeling results suggested that
efficient allocations (as compared to proportional
allocations) were more important at the lower
level than the higher level.

STD and HIV Resource Allocation
Models for the USA

The Institute of Medicine Report, “No Time To
Lose: Getting More From HIV Prevention,”
released in 2000, called for an efficient allocation
of prevention resources geared to maximize the
number of HIV infections averted [30]. The
resource allocation model presented in the IOM
report was based on four key inputs: (1) the
annual incidence of HIV in three main risk groups
(injection drug users, men who have sex with
men [MSM], and high-risk heterosexuals), (2)
the reductions in the annual risk of HIV that could
be achieved by various HIV prevention programs,
(3) the number of people that could be reached by
each intervention, and (4) the cost of the inter-
ventions [30]. In the model’s base case scenario,
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$412 million in HIV prevention would avert
3,000 cases if allocated across MSM, IDU, and
high-risk heterosexuals in proportion to HIV
incidence in these groups and would avert 3,900
cases if allocated most efficiently according to
the resource allocation model [30, 53].

Since the IOM report calling for more focus
on resource allocation decisions, several resource
allocation models have been made available to
guide decision-makers toward a more efficient
allocation of prevention resources. A selection of
such models applicable to the USA is described
briefly below. Resource allocation models are
also available for resource-poor settings [39, 62,
63], but are not described in this review.

The HIV Prevention Funding Allocation
Model (HPFAM) is a spreadsheet-based resource
allocation model designed to optimize the impact
of HIV prevention activities [41]. This tool takes
into account efficiency and equity tradeoffs, and
facilitates the incorporation of input from com-
munity planning groups regarding priority popu-
lations. In the example provided for a state health
department, the optimal allocation without equity
constraints prevented roughly twice as many new
HIV infections as the allocation in which all risk
groups received an equal amount of funding.

“Maximizing the Benefit” is a spreadsheet-
based resource allocation model that can be used
to rank more than 20 interventions based on cost-
effectiveness and other factors such as accept-
ability [37, 64, 65]. A Bernoullian model of HIV
acquisition is used to estimate the potential
impact of most interventions. In an application of
the model at the national level, the authors esti-
mated that a re-allocation of CDC HIV preven-
tion funds could avert 20,000 HIV cases per year
instead of the 7,300 averted by focusing on the
four interventions recommended by CDC at the
time [37]. The model is available at http://www.
rand.org/health/surveys_tools/maximizing_
benefit/index.html.

Resource allocation models have been devel-
oped by the Division of HIV/AIDS Prevention
(DHAP) at CDC for internal use to help guide
DHAP on allocation strategies that might improve
the overall effectiveness of HIV prevention
efforts. A resource allocation model presented at
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the 2009 National HIV Prevention Conference
combined a dynamic compartmental model of
HIV transmission with an optimization model to
determine the allocation scenario that minimizes
HIV incidence over a 5-year horizon [66]. The
intervention types considered by the model were
HIV screening interventions, with or without
partner referral services, and programs to reduce
risk behaviors. These interventions were targeted
to population subgroups defined by transmission
risk category (high-risk heterosexuals, men who
have sex with men and injection drug users), gen-
der, race, and HIV status. The number of new
infections in each population subgroup under the
optimal allocation scenario is compared to that
under the current funding scenario to estimate the
number of infections averted and the cost per
infection averted.

Models are also available to guide (non-HIV)
STD prevention resource allocation. One exam-
ple is the Screening Optimally for Chlamydia:
Resource Allocation, Testing and Evaluation
Software (SOCRATES) model, which helps
resource allocation decision makers determine
which chlamydia screening strategies to adopt in
order to maximize the associated health benefits
[67]. Though the default SOCRATES model
inputs are dated, users can manually update the
model parameters by changing the input values,
such as those regarding the costs and performance
of the various diagnostic options.

Results from a resource allocation model by
Tao and colleagues [68] can also help in determin-
ing optimal screening strategies for chlamydia,
such as which age groups to screen and which
diagnostic tests and treatments to use. For any
fixed budget, the model can determine the chla-
mydia screening strategy that maximizes the num-
ber of women with chlamydia who are treated or
the chlamydia screening strategy that maximizes
costs saved (averted medical costs minus program
costs), depending on the goals of the user.

Finally, STIC (Sexually Transmitted Infection
Costs Saved) FIGURE is a spreadsheet tool
available for STD and HIV prevention programs
to estimate the costs averted through various pre-
vention activities [69]. These activities include
HIV testing and counseling and the treatment of
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persons with chlamydia, gonorrhea, and syphilis.
The tool is based primarily on previously pub-
lished estimates of the impact of these prevention
activities and the direct and indirect costs of
STDs including HIV [70]. Though not a resource
allocation model, the tool can help in assessing
the cost-effectiveness of STD and HIV preven-
tion activities.

League Tables

Decision-makers can use cost-effectiveness stud-
ies to help them choose their mix of interventions
and target population(s) without having to apply
a dedicated resource allocation model. “League
tables” have been developed to facilitate this pro-
cess for HIV prevention and other health-related
resource allocation decisions. In the league table
approach, interventions for different at-risk pop-
ulations (e.g., MSM, high-risk heterosexual men,
high-risk women, IDUs) are listed in individual
tables. Each league table lists potential interven-
tions for the target group in order of increasing
cost per client. The tables also specify the impact
of the interventions (e.g., HIV infections averted
or quality-adjusted life-years saved) and their
incremental cost-effectiveness ratios (e.g., addi-
tional cost per additional infection averted) com-
pared to the next less expensive intervention.
These tables help decision makers to determine
whether they should fund the least expensive
intervention for a particular group or whether it
would be economically sound to fund the next
most expensive intervention, the third most
expensive intervention, and so on.

Resource allocations across multiple groups
(e.g., MSM, high-risk women, etc.) can be opti-
mized by considering not only the incremental
cost-effectiveness ratios within each group, but
also how these ratios compare across groups [71].
At each step of the resource allocation algorithm,
the available intervention with the smallest incre-
mental cost-effectiveness ratio (ICER) is selected
for funding.

A 3-group example focusing on HIV preven-
tion is presented in Table 7.4 (panels A and B).
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This example assumes that there are 1,000 people
in each group (X, Y, and Z) and that there are
three candidate interventions for Group X (X1,
X2, and X3), three candidate interventions for
Group Y (Y1, Y2, and Y3), but only two candi-
date interventions for Group Z (Z1 and Z2). This
example also assumes that a person can partici-
pate in at most one intervention, although it is
possible to offer different interventions within a
given group (e.g., some members of Group X can
be offered intervention X1 while others in Group
X are offered intervention X2, as explained in
more detail below). The cost of the intervention
is calculated by multiplying the intervention cost
per person by the number of people participating
in the intervention. Similarly, the impact of the
intervention (number of cases of HIV averted) is
calculated by multiplying the intervention impact
per person by the number of people participating
in the intervention. The number of persons pro-
vided a given intervention can range from O to
1,000 (the entire risk group).

Table 7.4 (panel A) presents the intervention
data (the “league tables”) used in the analysis.
From this information, optimal resource alloca-
tions can be determined for a range of prevention
budgets. The first intervention selected for fund-
ing is X1 because, among the least expensive
interventions in the three groups (X1, Y1, and
Z1), it has the smallest ICER. However, because
intervention X2 also has a smaller ICER than
interventions Y1 and Z1, if the prevention budget
is sufficiently large, intervention X2 should be
funded, rather than X1, if the goal is to maximize
the number of HIV infections averted.
Interventions Y1 and Z1 (which have the small-
est ICERs among remaining interventions) would
be funded next. If there is enough money remain-
ing, intervention X3 would then replace X2, then
72 would replace Z1, and so on.

Table 7.4 (panel B) shows the optimal mix of
interventions for fixed budgets ranging from $0
to $440,000. Because X1 is the first intervention
selected for funding, X1 will be provided to as
many clients in group X as possible (at a cost of
$40 per client) when the budget is less than or
equal to $40,000. Because X2 is the second
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Table 7.4 Example of league table-based resource allocation

Panel A: costs, effectiveness, and incremental cost-effectiveness ratios of hypothetical prevention interventions for

three risk groups (X, Y, Z)
Intervention cost per

Intervention person
Group X

None $0
X1 $40
X2 $80
X3 $130
Group Y

None $0
Y1 $60
Y2 $130
Y3 $210
Group Z

None $0
Z1 $40
72 $100

Intervention effect (HIV
cases averted per person)

0.004
0.006
0.007

0.002
0.003
0.004

0
0.001
0.002

Incremental cost-effectiveness ratio
(cost per case of HIV averted)

$10,000
$20,000
$50,000

$30,000
$70,000
$80,000

$40,000
$60,000

Panel B: intervention provided to clients in Groups X, Y, and Z under optimal resource allocation algorithm, assuming

a fixed prevention budget
Prevention budget

$0

>$0 to <$40,000
$40,000

>$40,000 to < $80,000
$80,000

>$80,000 to < $140,000
$140,000

>$140,000 to < $180,000
$180,000

>$180,000 to < $230,000
$230,000

>$230,000 to < $290,000
$290,000

>$290,000 to < $360,000
$360,000

>$360,000 to < $440,000
$440,000

Group X
None
None or X1
X1

X1 or X2
X2

X2

X2

X2

X2

X2 or X3
X3

X3

X3

X3

X3

X3

X3

Group Y

None
None
None
None
None

None or Y1

Y1
Y1
Y1
Y1
Y1
Y1
Y1

YlorY2

Y2

Y2orY3

Y3

Group Z
None
None
None
None
None
None
None
None or Z1
Z1

Z1

Z1
ZlorZ2
72

72

72

72

72

This example illustrates how leagues tables can be used to achieve optimal resource allocation across three distinct
groups at risk for HIV/STI acquisition (e.g., MSM, at-risk women, and heterosexual men). The example assumes that
there are 1,000 people in each group (X, Y, Z) and that there are three candidate interventions for Group X (X1, X2, and
X3) and Group Y (Y1, Y2, and Y3), but only two for Group Z (Z1 and Z2). Each person can participate in at most one
intervention. Panel A of the table presents the intervention data (the “league tables”) used in the analysis; Panel B
identifies the optimal allocation of resources to fund interventions for the three groups assuming a fixed overall preven-
tion budget. At each step of the resource allocation algorithm, the intervention with the smallest incremental cost-
effectiveness ratio (ICER) is selected for funding
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intervention selected for funding, X2 will be
offered to as many clients in Group X as possible
(in place of the intervention X1) when the budget
is between $40,000 and $80,000. For budgets at
or above $80,000 up to $140,000, X2 will be
offered to all clients in Group X and Y1 will be
offered to as many clients as possible of Group Y.
Only after the budget exceeds $140,000 will Z1
be offered to clients in Group Z. For greater bud-
gets, more expensive (but more effective) inter-
ventions will be offered. At a budget of $440,000,
for example, it is possible to provide all clients
with the most expensive, most effective interven-
tion: X3 for clients in Group X; Y3 for clients in
Group Y, and Z2 for clients in Group Z.

Although this resource allocation algorithm
ensures that the maximum number of HIV infec-
tions is prevented for a given budget, it does not
necessarily guarantee that an intervention will be
provided to each group. For example, the optimal
allocation of a $140,000 budget would include
intervention X2 for all members of Group X and
intervention Y1 for all members of Group Y, but
no intervention for Group Z (see Table 7.4, panel
B). It is simple enough to modify the algorithm to
ensure equity across groups (e.g., divide the
available funds between the groups equally).
However, the resulting resource allocation does
not necessarily maximize the number of cases of
HIV prevented for the given budget.

In a 2001 article, Pinkerton and colleagues
provided league tables that ranked HIV preven-
tion interventions for three target populations
(MSM, at-risk men, and at-risk women) by the
cost per HIV infection averted by the interven-
tions [19]. For at-risk women, for example, the
cost per infection averted ranged from<$50,000
for several interventions (such as condom distri-
bution, basic outreach, and a single-session video
intervention) to over $50 million (for post-expo-
sure prophylaxis following receptive vaginal
intercourse).

In another example, Hornberger and col-
leagues ranked 106 interventions (62 focusing
on averting new HIV infections, and 44 dealing
with managing persons with HIV) by cost—utility
ratio [18]. Specifically, interventions were ranked
by their cost per quality-adjusted life year
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(QALY), which takes into account both gains in
life expectancy and in quality of life. In their
review, interventions ranged from “cost-saving”
(such as HIV screening for pregnant women with
HIV prevalence of 1% or greater) to costing over
$100,000 per QALY gained (such as post-expo-
sure prophylaxis for heterosexual men after
insertive anal sex).

Although league tables can help to inform
resource allocation decisions, the use of league
tables is not without potential pitfalls [31, 72,
73]. Most notably, results listed in league tables
might come from studies with important dispari-
ties, such as in the values applied (e.g., values for
the discount rate, program costs, and health
costs), the scope of the analysis (such as what
costs and benefits are included), or the compari-
son strategy to which cost-effectiveness ratios
were calculated [31, 72, 73]. These potential pit-
falls are not limited to league tables, however.
Resource allocation models often incorporate
results from a range of cost-effectiveness studies,
and could therefore be subject to many of these
potential limitations as well.

Section Summary

Resource allocation models seek to maximize the
benefit (in terms of reduction in disease incidence
and burden of disease) of a given level of preven-
tion resources. Several resource allocation
models have been made available to guide deci-
sion-makers toward a more efficient allocation of
STD and HIV prevention resources in the USA.
“League tables” can also help decision-makers to
use cost-effectiveness studies in choosing their
mix of interventions and target population(s).

Summary and Conclusion

Our review of studies of the distribution of pre-
vention resources and consequent impact on sex-
ual health revealed three important themes. First,
the amount of funding for prevention is an impor-
tant determinant of STD and HIV incidence rates.
In support of Brown’s Law, both empirical
and model-based studies provide evidence that
incidence and prevalence would likely be notably
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higher in the absence of prevention efforts.
Second, for any level of prevention resources, the
magnitude of the impact of those resources will
depend upon how those resources are allocated.
The resource allocation models we reviewed sug-
gest that substantial increases in the impact of
prevention resources can be achieved by allocat-
ing prevention resources more efficiently. Third,
the distribution of federal prevention funds across
states is generally proportional to the distribution
of the burden of disease across states. While a
proportional distribution may be desirable in
some aspects, such as to address equity concerns,
such a distribution likely does not maximize the
reduction in the burden of STDs and HIV [53].

Other Considerations

Maximizing the impact of STD and HIV preven-
tion programs is not the sole consideration of
resource allocation decision makers. Often, issues
regarding social justice, equity, and intangible
benefits of prevention programs are important
concerns that can influence the allocation or pre-
vention resources [30, 74]. There is no standard
for the weight that cost-effectiveness should have
in the resource allocation decision relative to
other important concerns [75]. Further, differ-
ences of opinion regarding the optimal allocation
of STD and HIV prevention resources would still
exist even if cost-effectiveness were the sole con-
cern of all those involved in the allocation of STD
and HIV prevention resources. As Valdiserri and
colleagues noted, “...there is no universally-
agreed to, optimal configuration for HIV-
prevention interventions, at either the federal or
local level.” [75].

Barriers to the Use of Economic Studies

There are many important barriers to the use of
cost-effectiveness information and resource-allo-
cation tools to guide STD and HIV policy deci-
sions [74, 76-79]. Weinstein and Melchreit
identified numerous such barriers, including lack
of relevant, useful cost-effectiveness studies; lack
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of available expertise in economic analysis and
program evaluation; resistance to controversial
interventions (such as needle exchange pro-
grams); and conflicts of interest, such as support
for a particular intervention or for interventions
targeted to a particular population that exceeds
the level of support that can be justified based on
the cost and effectiveness of the interventions
[78]. Similarly, Kahn and colleagues noted that
advocacy groups often have more influence on
resource allocation decisions for HIV/AIDS pre-
vention than for other areas of prevention [80].

Addressing Barriers to the Use
of Economic Studies

The barriers to the use of economic studies as
described by Weinstein and Melchreit in 1998
were echoed in 2008 by Neumann and colleagues
who lamented “the disconnect between health
economists and public health practitioners.” [74].
Noting that little seemed to have changed from
the Weinstein and Melchreit report in 1998 to the
Neumann and colleagues report in 2008,
Holtgrave warned that actions must be taken now
to prevent a similar report in 2018 [77]. Specific
strategies that have been suggested to incorporate
health economic studies in the field of STD and
HIV prevention include: routine collection of
cost data to facilitate economic evaluations of
STD and HIV prevention interventions, estab-
lishment of on-going partnerships between ana-
lysts and STD and HIV prevention practitioners,
improvement of methods to measure the value of
STD and HIV prevention interventions, and
increased communication of the value of STD
and HIV prevention to elected officials and the
general public [74, 77].

This chapter has presented examples of sev-
eral strategies to facilitate the use of health eco-
nomic studies. For example, the recent studies
documenting a direct link between increases in
STD and HIV prevention funding and decreases
in the incidence of STD and HIV (and STD/HIV-
associated behaviors) represent new develop-
ments in methods to measure the value of STD
and HIV prevention activities. Prior to these
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recent studies (Table 7.3), there was remarkably
little empirical evidence to support the assertion
that federally funded STD/HIV prevention activi-
ties can reduce STD/HIV incidence rates at the
population level. The resource allocation models
and league tables described in this chapter are
examples of ways to link analysts with STD and
HIV prevention practitioners. These tools can
facilitate the incorporation of STD and HIV cost-
effectiveness studies into public health practice.

Conclusion

In conclusion, studies reviewed in this chapter
offer strong evidence that funding for STD and
HIV prevention does indeed bring about impor-
tant public health benefits in a cost-effective
manner. Economic evaluations and resource allo-
cation models are available to help guide deci-
sions about how to spend STD and HIV prevention
dollars more efficiently. Although these tools are
not without limitations, and cost-effectiveness is
but one of the important factors that decision
makers must consider, the use of cost-effective-
ness studies and resource allocation models can
help to maximize the impact of public investment
in STD and HIV prevention. Further steps should
be taken to facilitate the use of health economics
in the field of STD and HIV prevention.
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Scaling Up, Coverage, and Targeting

David H. Peters, Gita Sinha, and Robert C. Bollinger

In this chapter, we examine the current state of
knowledge and practice concerned with scaling
up and achieving universal coverage of HIV and
sexually transmitted diseases (STD) health ser-
vices, and targeting interventions to specific pop-
ulations. Recognizing that routes of disease
transmission and the consequences of disease
cross international borders, the processes of scal-
ing up HIV and STD prevention programs are
inherently global issues. Nonetheless, under-
standing specific local and national contexts is
essential to effectively scale up health programs.
As illustrated by the emerging research initia-
tives and resources for program implementation,
there is also a push in the USA to build the the-
ory and evidence to improve program perfor-
mance and scale up programs that contribute to
HIV and STD prevention, both nationally and
globally. These issues are of importance not only
for HIV and STD prevention programs, but they
also raise significant political, economic, social,
and technical concerns beyond these programs,
for many stakeholders at local and national
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levels. These issues have a prominent place on
the global health agenda, and particularly for low
and middle-income countries and under-served
populations, where HIV and STD prevention
have the greatest potential to address the largest
burden of disease.

The concepts of scaling up, coverage, and tar-
geting in the health sector are related to each
other. Although there is no consensus on a pre-
cise definition of scaling up, there is an assump-
tion that scaling up in the health sector can be
considered “an ambition or process of expanding
the coverage of health interventions” [1]. There
are more formal definitions of coverage, which
can be measured as the extent to which the ser-
vices rendered cover the potential need for those
services in a population in a given time period
[2]. This definition of coverage of health services
differs from a common but more specific refer-
ence to the coverage of health insurance in the
USA. Universal coverage of a health service
means that everyone who needed a service would
receive it. But coverage levels of health services
are rarely universal and tend to vary across popu-
lations, while the needs for services also differ. In
situations where health risks, conditions, or ser-
vices are not identical for everyone in a popula-
tion, then targeting strategies are often pursued,
usually for those most at risk, or those least able
to obtain a health service. There is no standard-
ized definition of targeting in public health, but it
can be considered the process of designing and
implementing an intervention, program, or policy
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for a specified and identifiable group of recipi-
ents in a broader population or region [3]. In this
chapter, we discuss how concepts of scaling up
need to go deeper than the simple notions of
quantitative coverage of health services, by learn-
ing from theories of change about how the pro-
cesses of scaling up can lead to sustainable
effects. In this context, targeting approaches are
assessed as ways to improve the effectiveness,
equity, and efficiency of health service delivery.

Scaling Up

Scaling up health services has long been an
important organizing principle in global health.
STD and HIV prevention programs have the
potential to address gaps and barriers that have
long been recognized in the history of scaling up
disease-specific and more general health services.
The Declaration of Alma Ata of 1978, with its
slogan of “Health for All by the Year 2000,” ral-
lied people around the desire to have universal
access to primary health care [4]. Many countries
have embedded this perspective in their policies
and laws, in many cases defining universal access
to health services as a human right [5, 6]. Yet the
ability to scale up health services to achieve uni-
versal coverage has been far from successful.
Neither the comprehensive “Health for All” ini-
tiative nor the sometimes competing selective
primary care approaches, such as the campaign to
achieve “Universal Childhood Immunization by
1990,” a key initiative of the so-called Child
Survival Revolution, were able to achieve their
ambitious goals. In the case of the Universal
Childhood Immunization campaign, the cam-
paign was not able to sustain high national immu-
nization coverage rates, or in many cases to reach
vulnerable populations within countries, despite
its successes in obtaining resources, political
commitment, and rapidly implementing stan-
dardized approaches that initially did achieve
high levels of coverage in many countries [7].
Since 2000, when the United Nations General
Assembly adopted the Millennium Development
Goals (MDGs), the interest in scaling up high
impact health services, particularly in low-income
countries, has again taken center stage [1]. The
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MDGs set ambitious targets for reducing child
and maternal mortality, combating HIV/AIDS
and malaria, and set targets for countries to
achieve high levels of coverage for basic health
services. The international response to the HIV/
AIDS pandemic has also aggressively promoted
universal access to antiretroviral therapy around
the world. A number of new global health initia-
tives (e.g., the Global Fund to Fight AIDS,
Tuberculosis, and Malaria (GFATM), the World
Bank Multi-Country HIV/AID Program (MAP),
the US President’s Emergency Fund for AIDS
Relief (PEFFAR), the GAVI Alliance, the Roll
Back Malaria Partnership, and the Stop TB
Partnership have each taken up the mantle to pro-
mote universal access to specific health services
around the world, and have been accompanied by
substantial new financial resources [8]. These ini-
tiatives have raised expectations to deliver health
programs at large scale, including HIV and STD
prevention programs. Unfortunately, many coun-
tries are not on track to achieve the MDG health
goals by 2015 [9], and between one quarter and
one half of developing countries are unlikely to
achieve the various health service coverage tar-
gets [10]. Given the trajectory of countries toward
achieving the MDGs, and the large gap between
expectations and achievement of the global health
initiatives, further investigation into the reasons
for shortcomings is needed. This should include
an appraisal of the assumptions behind scaling up
and a better understanding of what scaling up
should mean in practice, and particularly to
understand the logic models or theories of change
that can guide practice and research that has been
notably absent in the discussions around how to
scale up to reach MDG targets [11].

Most of the literature concerning scaling up
by global health initiatives has implicit assump-
tions about common pathways to scaling up
health interventions to reach common targets.
For the most part, scaling up is understood as the
replication of specific health interventions that
had been shown to be effective in research set-
tings or on a small scale in any developing coun-
try, but are subsequently delivered through a
better resourced and enlarged public health deliv-
ery system. In this regard, HIV/AIDS plans for
scaling up are different, since most HIV/AIDS
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Table 8.1 Conceptual frameworks for scaling up health services

Name of framework

Author (reference)

Year of publication

A Learning Process Approach Korten [24] 1980
Alternative Strategies for Scaling Up NGOs Uvin [25] 1995
Diffusion of Innovations Rogers [26] 1995
SEED-Scale Taylor-Ide and Taylor [27] 2002
Scaling Up Management Framework-SUM Kohl and Cooley [28] 2003
Expandnet Framework Simmons, Fajan, and Ghiron [11] 2008

programs actively include large numbers of non-
governmental organizations (NGOs) for advo-
cacy and service delivery. Nonetheless, for large
scale global health initiatives like GFTAM,
GAVI, and PEPFAR, scaling up has meant
increasing coverage of services through swift dis-
bursement of funds, increasing access to services
through more points of service delivery, and
expanding partnerships, ensuring sustainable
funding and promoting participatory ownership
[12—14]. The underlying model of replication is
exemplified through a number of articles that
estimate the costs of scaling up specific health
interventions in these programs. The approach
involves multiplying the unit costs of an effective
public service delivery system in small area by
the number of areas in a country and then around
the world, with some adjustments made for econ-
omies of scale, but not the interacting effects that
different programs have on each other [15].
Similar methods have also been used to estimate
human resource requirements for scaling up
health services [16]. In the specific case of cost-
ing of anti-retroviral therapy (ART) for HIV
infection, recent models have tried to take account
of the fact that people must take medicines for the
rest of their life, and therefore the projected costs
must also address the effects of ART on longev-
ity, the likelihood of requiring second line drugs
and need for treatment for opportunistic infec-
tions [17]. In South Africa, financing the cost of
scaling up ART in the context of a scheme for
universal coverage of health services would
require substantial increases in resources in
public health, nearly doubling the proportion of
GDP spent on publicly funded health care over
10 years [18].

There have also been a number of recent analy-
ses that look beyond the more straightforward
considerations of resource constraints and cost-
effective interventions that need to be scaled up. A
recent review of the literature identified a number
of common constraining factors that need to be
tackled in order to scale up in international health,
including the lack of absorptive capacity, weak
health systems, human resource constraints, and
high costs [1, 19]. In analyses that examine suc-
cess stories, strong leadership and management,
realistic financing, and technical innovation were
shown to be common characteristics of successful
large scale health programs [20, 21]. In a case
study comparing the scale-up of three antiretrovi-
ral programs in South Africa, Schneider and col-
leagues found that despite having common models
for care, factors related to managerial and political
leadership, along with local implementation and
monitoring processes, were more important deter-
minants of success than financing or human
resource capacity issues [22].

Recognizing that scaling up is not a new con-
cept in the health sector, there is also much that
can be learned from previous experience and
analysis about how to manage organizational and
social change that is clearly a critical component
needed to implement and sustain HIV and STD
prevention programs on a large scale. In Table 8.1,
we present six conceptual models based on expe-
rience with scaling up health programs based on
a review by Subramanian and colleagues [23].
The six models emerged out of two backgrounds:
the concern with how to scale up pilot projects,
and the experience with scaling up innovations.
None of these models have been applied by the
recent global health initiatives. In contrast to the
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global health initiatives, these analyses are more
concerned with the process of scaling up, the
adaptability of the innovation or service that is
being scaled up, and the capacity of the organiza-
tions or communities that are implementing the
expansion, which are summarized below.

Models for Scaling Up

Korten defines successful scaling up in three
stages: (1) Adequate resources are provided along
with technical input, capacity building, and
understanding of community culture to demon-
strate effectiveness; (2) Inputs per output are
minimized along with assuring a good fit between
the program requirements and the realistic capa-
bilities of the organizations involved to demon-
strate  efficiency; (3) Expansion through
innovation and increasing organizational capac-
ity to respond to large-scale requirements [24].
The Scaling up Management (SUM) framework
developed by Kohl and Cooley builds on Korten’s
analysis by identifying successful replication
when other organizations increase their uptake
and use of the innovation [28]. Successful col-
laboration occurs when formal and informal part-
nerships and networks are developed.

Uvin’s framework identifies NGO expansion
in four dimensions: (1) Quantitative—an organi-
zation increases size (including increasing human
resources, financial resources, and inputs) and
coverage of people who are served; (2)
Functional — an organization adds new activities
or services to its existing work; (3) Political —an
organization adds activities involving advocacy,
empowerment, and making changes in policies;
and (4) Organizational — an organization strength-
ens and adds variety to its financial sources and
mechanisms and its organizational structures and
functions [25]. The Expandnet framework defines
success when there is an increase in the impact of
health service innovations that have been suc-
cessfully tested in pilot and experimental projects
to foster policy and program development on a
lasting basis [11].

Rogers described his theories on the diffusion
of innovation as focusing on the transfer of
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knowledge as the basis for successful scaling up
of an innovation, with examples involving health
behaviors or services [26]. The Taylors’ SEED-
Scale framework defines successful scaling up in
terms of community involvement, where success-
ful community projects are developed and pro-
moted, and transformed into learning centers for
other organizations seeking to learn how to imple-
ment the innovation, so that the projects are then
systematically extended throughout different
regions with other groups [27].

Absorptive capacity is recognized as impor-
tant to the process of scaling up, which has been
described in both financial and more operational
terms. The current global health initiatives have
largely considered absorptive capacity as the
ability to spend donor funds on activities related
to the MDGs [29], or in relation to the macroeco-
nomic implications of high volume of aid inflows
[30, 31]. In contrast, Uvin focuses on overcom-
ing human resource inadequacies, developing
efficient systems and policies for the smooth
channeling of funds, and providing adequate
incentives for efficient and effective use of
resources to ensure that organizations have the
adequate capacity to absorb and utilize funds for
scaling up [25]. Absorptive capacity within the
implementing organization has also been
described as dependent upon the implementation
capacity of the organization (adequate human
resources, logistics and supplies, sound manage-
ment, strong leadership, policy and legal frame-
work set in place, supportive environment, and
adequate physical facilities) and the harmoniza-
tion between the resource and user organization
to ensure a smooth process of scaling up [11].

Diffusion of innovations theory stresses that
the receptive context/climate of an organization
is important to incorporate innovations and
increase its absorptive capacity for new knowl-
edge. Characteristics of a receptive context
include presence of strong leadership; a clear
strategic vision, both for the organization and for
scaling up; good management relations; ~cham-
pions” in critical positions; a climate that is con-
ducive to experimentation and risk-taking; and
effective monitoring systems to capture and use
important data [32].
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There is a similarity in the models for scaling
up in their emphasis on process and learning, the
adaptability of the innovation or service that is
being scaled up, and the capacity of the organiza-
tions or communities that are implementing the
expansion. Although there does not seem to be a
clear advantage of adapting one model over
another, they each challenge the utility of any
“one size fits all” strategy, and the assumption
that strategies can simply be adapted to local con-
ditions. Rather, they indicate that specific strate-
gies need to be developed in ways that are
appropriate to individual countries and areas
within a country, so that they can better involve
and build local institutions and address local con-
texts. It is also clear that the current focus of
global health initiatives on achieving quantitative
coverage targets provides little insight for the
actions needed for further growth or sustainabil-
ity. Rather, lessons from the past suggest the need
for attention to political, organizational, and
functional dimensions of scaling up, as well as
the nurturing of local organizations.

Coverage

Up to this point, we have discussed access and
coverage of health services in very general terms.
Historically, much of the rhetoric has centered on
improving access to health services, though there
are many different ways of interpreting what this
means. Most researchers recognize that “access”
is related to the timely use of health services
according to need [33]. Although some research-
ers distinguish between the supply and opportu-
nity for use of services and the actual utilization
of health services [34], most view access to health
services as including realized need [35]. It is rela-
tively straightforward to define and measure cov-
erage of a health service where a universal need
can be assumed. Examples include immunization
coverageratesamongchildrenaged 12—-23 months,
or safe deliveries for all women with a delivery in
the last year. It is more challenging to measure
coverage for conditions that are not easily recog-
nized or do not affect entire populations, such as
the proportion of HIV-infected people who
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receive anti-retroviral therapy in a given year.
Assessing effective coverage is even more chal-
lenging. This is defined as the proportion of
health gain actually delivered by a health system
compared to the maximum health gain that a per-
son with a health need could obtain from the
health system, a description that combines the
concepts of the coverage of health interventions,
the demand for care, and access to quality health
care [36]. Methods have been developed to esti-
mate people’s health needs and potential gains in
health life expectancy [36, 37], but formal mea-
surements of effective coverage are not in wide-
spread use, and rely on the availability of
considerable data and contestable assumptions
about disability and the maximum effectiveness
of interventions. In the case of HIV, estimating
effective coverage would require knowing who in
the population actually needs specific HIV pre-
ventive and treatment services and estimating the
amount of healthy life they have gained through
the specific HIV services, compared with an esti-
mate of how much healthy life could be gained at
maximum coverage and quality of care for those
needing them.

In this chapter, we use a framework that builds
on longstanding descriptions of access to health
services that includes coverage or the actual use
of services, but outline the determining factors
most commonly considered as constraints to
access to health care (Fig. 8.1) [38]. In this frame-
work, the four main dimensions of access each
have a supply and demand element, and include
1. Geographic Accessibility—the physical dis-

tance or travel time from service delivery point

to the user.

2. Availability—having the right type of care
available to those who need it, such as hours
of operation and waiting times that meet
demands of those who would use care, as well
as having the appropriate type of service pro-
viders and materials.

3. Financial = Accessibility—the relationship
between the price of services (in part affected
by their costs) and the willingness and ability
of users to pay for those services, as well as be
protected from the economic consequences of
health costs.
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Fig. 8.1 Framework for understanding access to health services adapted from: Peters et al. [38]

. Acceptability—the match between how
responsive health services providers are to the
social and cultural expectations of individual
users and communities.

Quality of care is at the center of the circle of
all four dimensions of access to health services,
since it is an important component of each dimen-
sion, and is ultimately related to the technical
ability of health services to make an impact on
people’s health. To the left of the circle are sets of
more distal determinants of health service access,
shown at the policy or macro-environmental
level, as well as the individual and household lev-
els. Poverty can be examined as a determinant of
illness or health needs, as well as by looking at
disparities within the different dimensions of
health-care access.

One consistent finding in the literature on
access to health services is that people in poor
countries have less access to health services than
those in better off countries, and within a coun-
try, the poor tend to have less access to health
services [38]. The lack of financial resources
and less access to information creates barriers
for the poor, though it is important to note the

causal relationship between access to health
services and poverty also runs in the other direc-
tion. The deprivation of poverty leads to ill
health, and when health care is needed yet
delayed or not obtained, people’s health wors-
ens, which in turn leads to lost income and
higher health-care costs, both of which contrib-
ute to poverty [39, 40]. The relationship between
poverty and access to health care is often charac-
terized as a vicious cycle, where poverty leads to
ill health, and ill health maintains poverty [41].
As is the case with primary care more generally,
STD and HIV prevention programs face similar
challenges in overcoming disparities in access to
services.

In practice, few national governments have
been able to assure that health policies that benefit
the poor are successful. Benefit—incidence stud-
ies in low- and middle-income countries have
shown that in the large majority of countries,
public spending on health disproportionately
benefits wealthier citizens [42—-44]. Among the
poorest countries of the world, few have pro-
posed strategies to improve health services or
financing to the poor [45].
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Within LMICs, there are also large differences
between the poor and better off that vary widely
between the type of service and the region. Within
countries, the poor and other deprived groups
tend to have the lowest access to health services,
despite their greater need. Gwatkin demonstrated
that tertiary and secondary hospital services were
more likely to favor the better off than primary
care and preventive services [46]. In an analysis
of 56 low and middle-income countries, Gwatkin
and colleagues further reinforced this point [47].
Medically attended deliveries were shown to
have the greatest disparity the poorest and wealth-
iest quintile within countries, whereas cheaper
and more widely available oral rehydration ther-
apy (ORT) and antenatal care showed the small-
est disparities among the services they were able
to examine. Victora et al. examined co-coverage
of maternal and child health interventions across
countries and also found large differences
between those who received comprehensive
health services and those who did not [48]. For
example, the percentage of children in Cambodia
who did not receive BCG, DPT or measles vac-
cines, vitamin A supplementation, or safe water
was 0.3%, but only 0.8% of children received all
of the interventions. In the poorest wealth quin-
tile, 31% of Cambodian children received no
interventions and 17% only one intervention.
These findings suggest that even greater effort is
needed to address the challenge of bringing health
services to poor and disadvantaged populations
around the world. Of relevance to HIV and STD
prevention is that many specific prevention pro-
grams need to be integrated into existing health-
care programs. From a policy perspective, a
well-functioning health delivery system is con-
sidered important for the success of HIV and
STD prevention [49].

Targeting

Targeted approaches are intended to address situ-
ations where the risks or burdens of a disease or
intervention are not shared equally within a pop-
ulation. Ensuring that health programs are tar-
geted to the poorest or most vulnerable populations
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is a common public policy goal, but one that has

challenged governments, funders and implement-

ing organizations for many years. In STD and

HIV prevention, targeted approaches, as com-

pared to universal approaches, have gained higher

policy and program priority [49].

Targeting in HIV and STD prevention can
occur in multiple ways, including the following:
¢ At the disease/clinical level, researchers, com-

munity stakeholders, and/or service providers

identify specific clinical, behavioral, and/or
social vulnerabilities for acquiring HIV and/or

STDs.

e At the program level, newly designed pilot
initiatives target specific individuals and/or
groups to demonstrate efficacy for HIV/STD
prevention outcomes.

e At the policy level, agencies prioritize and
allocate resources for program dissemination
to implementers serving desired target recipi-
ent groups.

Targeting: Importance

In HIV and STD prevention, epidemiology has
specified individual- and population-level disease
risks and contexts, leading prevention programs
and policies to support targeting methods.
Targeting is a potentially resource-efficient and
logistically feasible method for program efficacy
as well as effectiveness. Targeting promotes
efficacy by defining the specific characteristics of
a new program’s recipients, both as warranted in
the development phase, and as actually observed
during pilot program evaluation(s). Targeting
processes can be used as part of a pilot program’s
further dissemination or scale-up strategy.
Consequently, targeting promotes effectiveness
by informing how to disseminate impactful pro-
grams to recipients in additional, “real world”
settings. Effective targeting has the potential to
ultimately promote prevention program sustain-
ability in vulnerable populations and settings.
Preventing HIV and/or STDs in the targeted
population(s) is thought to efficiently and sus-
tainably benefit the wider public health against
the broader repercussions of these diseases [48].
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Targeting: Approaches

Sources

Most of the time, the relative strength or weak-
ness of a targeting approach is presumed to be
linked to the program’s end result or outcome,
such as the efficacy of the program in a controlled
study environment, or the cost-effectiveness of
the intervention from a program or policy-related
evaluation. There are virtually no published stud-
ies or reviews directly comparing “targeted” ver-
sus “universal” interventions for HIV or STD
prevention; such comparisons are difficult to
design and implement. The expanding field of
implementation science aims to address some of
these major gaps in the science of HIV and STD
prevention.

Lessons about targeting are therefore best
sought from a wide variety of sources, including
primary agency reports, the published literature,
and, as increasingly called for, new implementa-
tion research efforts. The US Centers for Disease
Control has compiled a synthesis of evidence-
based HIV and STD prevention interventions that
have been evaluated for their implementation and
dissemination potential and efficacy, known as
the DEBI (Dissemination of Evidence-Based
Interventions) project [3]. Additional sources
include program reports from major implement-
ing agencies such as the Population Council,
Family Health International, state/local health
departments, and other policy-defining organiza-
tions such as the World Health Organization.

Indicators for Targeting
Targeting is all about defining “who” receives the
intervention. In developed country settings, pub-
lic health surveillance, including methods such as
clinical case reporting, contact tracing, and com-
munity-based screening, have helped to define
specific risk groups who are commonly diag-
nosed with HIV and STDs, and thus considered
the highest priority for prevention interventions.
These groups may be defined on the basis of sev-
eral types of indicators, including the following:
* Geographic location(s)
* Specific risk behaviors
* Access to existing services or “capture points”
such as clinics
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e Means or capacity to participate in the
intervention(s)

In addition to clinical case identification, com-
munity- and clinic-based reviews and primary
descriptive research studies have helped to define
the clinical, behavioral, and social contexts of
these highly affected individuals, as indicators of
their disease vulnerability. These in turn have led
to a number of potential indicators for targeting.
Examples include the following:

* Geographic/Environmental/Residential
— Prisoners
— Highly disease-prevalent cities/districts/
neighborhoods
e Social

— Age (e.g., adolescents)

— Gender

— Ethnicity

— Socio-economic status
e Behavioral

— Sexual practices (e.g., men who have sex

with men, transactional sex)

— Drug Abuse

— Alcohol Abuse

— Domestic Violence
e Clinical
Co-incident diagnoses
Culprit symptoms
Utilization of STD/HIV testing services
— Hospital/Emergency Room presentation

Targeting Methods
Practically speaking, in many cases, targeting
occurs by circumstance, according to whom an
agency or implementer already serves. For exam-
ple, an intervention is newly designed for a known
subgroup or community with which an imple-
menter has a pre-existing relationship [50].
Alternatively, efficacious pilot interventions are
disseminated from one target population to a sim-
ilar target population in a different setting, or, in
other cases, adapted to new target populations
[50]. DEBI provides a framework for identifying
and implementing or adapting an intervention for
a target population group. Specific steps include
1. Identifying the target population and its sub-
groups. Understanding the heterogeneity
within a target group is important, from the
intervention planning stage.



8 Scaling Up, Coverage, and Targeting

2. Identifying the specific factors that influence
the intervention design and implementation,
including clinical and behavioral risk factors.

3. Assessing recent trends in the population,

including factors such as demographic
changes, mobility, disease, or resource
access.

4. Choosing the specific factors/determinants to
target with the intervention.

5. Identifying where, when, and how to reach the
target audience. The intervention’s content is
related in great part to the specific behaviors
or risk factors that influence the acquisition of
disease, but must also account for how readily
these risk factors can be identified, accurately,
in order to be addressed.

Assessing an implementing agency’s capacity
is an important factor in the potential to success-
fully reach an intended targeted population. DEBI
guides intervention planners to ask the following
questions when assessing target populations:

1. What is the agency history and/or capacity in
working with the specified community?

2. What are the behaviors that place the target
population at risk for acquisition or transmis-
sion of disease?

. What factors influence the above behaviors?

4. Which one or two factors can be prioritized by
and addressed by the agency?

5. What data support the above information?
How representative are these data for the tar-
get population?

Ultimately, there is no blueprint for effective
targeting. Targeting approaches derive from the
earliest assessment and planning stages, and con-
tinue to evolve as programs are evaluated and fur-
ther expanded.

[SV)

Targeting Versus “Universal” Approaches
Researchers, program implementers, and policy-
makers have yet to resolve the debate of whether
targeted versus universal approaches to HIV and
STD prevention are more effective. Targeted ver-
sus universal prevention strategies have tradition-
ally been framed by characterizing the underlying
epidemic as “concentrated” or “generalized.” In a
concentrated epidemic, the assumption is that
disease acquisition and transmission affects
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specific, identifiable subpopulation(s), leading to
targeted strategies aimed at the group(s) consid-
ered most at risk. Historically, a generalized epi-
demic, defined as affecting over 1% of the general
population, has led to prevention strategies aimed
at all groups, regardless of classified risk.
However, these so-called universal approaches
have inevitably faced limited resources for imple-
mentation and sustainability, and failure to
achieve desired outcomes, such as reduced dis-
ease incidence.

Using more sophisticated methods such as
multi-level analyses, mathematical modeling,
and mixed-methods analyses, recent HIV epide-
miology has characterized sexual transmission
dynamics and socio-cultural contexts that redefine
epidemics as “mixed” rather than simply concen-
trated versus generalized [51]. Thus, even within
traditionally defined generalized epidemics, tar-
geted approaches have been identified. These
include prevention strategies for those engaged in
high-risk concurrent sexual partnerships, bridge
populations between high and low-prevalent geo-
graphical  settings, and community-based
“hotspots” of high-risk sexual behavior such as
sex work [51, 52]. “Test and treat” is another
evolving strategy, targeting high risk groups to
promote 100% HIV testing coverage and early
antiretroviral treatment.

Advantages of Targeting
Targeting confers specific advantages over more
generalized approaches to HIV and STD preven-
tion. The most cited advantage is that it can
enhance the “efficiency” by which the interven-
tion reaches the most vulnerable or “in-need”
groups [49]. Additionally, targeted approaches, at
their best, enable a deeper understanding of the
cultural, social, and other factors for the recipi-
ents, making the intervention more relevant, and
therefore more utilized and adopted. Targeted
programs, when incorporated within and by the
community of interest, can support a sense of
ownership by the recipients, and directly support
the program’s effectiveness and sustainability
over time.

In contrast, universal prevention strategies
may be considered too broad to be effective and
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the specific messages too diluted to make an
impact on specific at-risk groups. The costs asso-
ciated with reaching all individuals in a popula-
tion can be considerable. Demonstrating the
evidence for efficacy and effectiveness of univer-
sal approaches is both challenged methodologi-
cally and constrained by prevailing time and
available resources.

Disadvantages of Targeting

Targeting has considerable methodological and
other disadvantages, particularly in HIV and STD
prevention. These include ensuring that the pro-
cesses of identifying and engaging individuals of
interest are feasible, ethical, and accurate.
Typically HIV- and STD-vulnerable populations
are significantly marginalized from mainstream
society, making it difficult to find them, as well as
to engage and sustain their program participation.
Even agencies or implementers with prior experi-
ence with a target group will face the challenge of
engaging them with new materials or programs.
It is important that the targeting process as well
as intervention participation does not stigmatize
the participant from the target group itself, or fur-
ther from the general population.

There are also trade-offs between the methods
of targeting and the effectiveness of providing
services to everyone who could potentially need
a service in a population, and thereby achieve full
coverage. For example, interventions delivered in
STD clinics are going to reach a select sub-popu-
lation, which may exclude the at-risk, non-health-
care-seeking groups. In contrast, non-targeted
approaches are intended for everyone in the pop-
ulation, and have the potential to reach all, includ-
ing non-identified people or those groups defined
as at risk for HIV or STDs.

Despite allocating significant resources to
specified groups, targeted interventions face the
additional risk of inadvertently “leaking” such
resources to unintended recipients: this risk
demands continuous and, compared to universal
approaches, more intensive process evaluation to
ensure that the program is reaching its intended
targets.

Effective targeting for vulnerable groups also
requires, from the outset, the “buy-in” from
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stakeholders and individuals within the identified
communities, as well as administrative and policy
stakeholders who may oversee priorities in the
general population. Rationalizing a targeted
approach is intrinsically linked to showing how
the program’s more limited participation will
ultimately benefit the wider population.

The Efficacy and Effectiveness of
Targeting: How Do You Know It Worked?
The “reach” of an intervention is one indicator of
effective targeting: both for increasing access and
utilization of an intervention, and for the content
to be relevant to the intended population, as dis-
cussed in the RE-AIM framework [53]. Other
process measures to demonstrate effective target-
ing include attitudes toward the intervention,
including willingness to share or utilize, or to
share knowledge of the intervention with others.
Additionally, it is important for the evaluation
sample to demonstrate representation of the tar-
get population in general. More traditional out-
come measures for the intervention, such as
population-level disease incidence, and their
changes over time, are ultimate, though indirect,
indicators of targeting effectiveness. It is impor-
tant, from the earliest planning stages, that an
intervention is designed to measure its ability to
effectively target the intended group, and to dem-
onstrate that the impact on the targeted group is
of benefit to both that group and the general pub-
lic health outcomes.

Implementation Matters

It is clear from the above discussion that pro-
cesses of scaling up and the ability to target health
services are very much dependent on how an
organization is able to implement health pro-
grams in a given context. A recent book synthe-
sized the literature on addressing the challenge of
implementation of health services in developing
countries [54]. Using a series of systematic
reviews, quantitative and qualitative analyses of
existing data, and mixed-methods country case
studies, the research examined questions of what
evidence exists on what strategies work to
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strengthen health services, as well as how they
are implemented in real situations. The good
news is that there are many ways that have been
shown to improve service delivery. However,
there is not a clearly defined intervention or strat-
egy that can be reliably shown to improve imple-
mentation of health services, not the least of
which is because many interventions have the
same label are actually implemented in very dif-
ferent ways in different settings, and are not very
replicable in detail. Rather than finding specific
interventions or programs that can be well imple-
mented, there are some generalizable lessons on
how to improve implementation. It is important
to recognize that how a strategy is implemented
matters a great deal: the initial and continuous
adaptation to local context is associated with
more complete strategy implementation, though
such adaptation tends to be easier in small-scale
interventions. Carefully consulting and involving
community stakeholders, particularly those
involved with oversight, implementation, and
beneficiaries themselves, has been shown to
improve outcomes, and is particularly important
for being able to utilize local resources and ensure
the accountability that is usually needed for sus-
tained and effective implementation. The type of
“learning and doing” practices that underlie suc-
cessful health delivery strategies involves engag-
ing key stakeholders, asking difficult questions
about performance and who is benefiting, and
using data intelligently to guide decisions, inform
stakeholders, and manage incentives to promote
good outcomes. Not surprisingly, strategies to
improve services for vulnerable populations are
more effective when there are explicit plans for
benefits to reach the disadvantaged, when there is
regular measurement of impact on the disadvan-
taged, and where there is oversight to ensure that
such populations benefit from services.
Although there are examples where careful
implementation of an HIV program can strengthen
implementation of other services [55, 56], there
is insufficient evidence to claim that HIV or other
disease-specific programs are an effective way to
strengthen health services beyond their specific
area of concern. On the other hand, strategies to
strengthen implementation of disease-specific
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programs in one area of a country can be success-
fully scaled up nationally [54]. Careful process
documentation and evaluation, including the
definition of any targeting methods, are essential
to taking an HIV or STD prevention program
from one locale to a larger region or national
setting.

Although no specific health program or strat-
egy was identified as one that repeatedly fails to
be implemented well, the analysis by Peters and
colleagues did identify conditions where strate-
gies to strengthen implementation were more
likely to fail [54]. The absence of consistent and
strong leadership usually contributes to failure.
What appears important is the ability to commu-
nicate a clear mandate for implementation from
top management that is backed up by clear
authorities, resources, and accountabilities
throughout an organization. Overly simplistic
strategies, such as the ad hoc training of health
workers, or introducing simplistic policy changes
like the introduction of clinical guidelines by
themselves, tend to have little success. Focusing
on the institutional support, such as supervision
and accountability systems, offers more promise.
On the other hand, overly complex strategies that
outstrip the management capacity of an organiza-
tion to provide services also lead to failure.
Interestingly, multiple-component strategies to
strengthen organizations tended to have higher
rates of failure, but also higher average effects
when they succeed. This suggests that an impor-
tant task for planning is to diagnose when a strat-
egy is exceeding the capacity of the service
delivery organization, and adjusting efforts
accordingly.

Conclusions

Universal coverage of health services, including
HIV and STD prevention services, is a central
political and public health issue in the USA and
around the world. In this chapter, we reviewed
some of the historical and current thinking around
how to scale up programs to increase access and
utilization of health services. Unfortunately, many
of the global health initiatives have taken a rather
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simplistic approach that views scaling up as largely
a question of providing more resources to increase
coverage of health interventions, and have done
little to learn from the past about how to achieve
and sustain health programs. History teaches us
that understanding context is critical to success,
along with the engagement of key stakeholders in
the design and implementation of programs, the
creation of appropriate incentives and account-
abilities, and the use of data for continued prob-
lem-solving. We reviewed six perspectives that
have much to teach HIV and STD prevention pro-
grams on how to scale up and sustain programs.

We also proposed a systematic way to exam-
ine questions of access to health services of
appropriate quality that also included an exami-
nation of both supply and demand side factors
affecting geographic access, availability of ser-
vices, financial access, cultural and social accept-
ability. This provides a framework for
problem-solving in a way that recognizes that
one size of prevention program cannot fit all cir-
cumstances. Recognizing that targeting of health
programs is an important strategy for reaching
public policy goals, we identified many different
ways to target HIV and STD prevention services
that should be designed and implemented through
a structured process and subject to frequent revi-
sion. Such “learning by doing” strategies that use
information to empower communities and imple-
menting agencies, while holding key stakehold-
ers accountable, are important keys to the
successful expansion and sustainability of HIV
and STD prevention programs.
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Electronic Media and STl Prevention

Cornelis A. Rietmeijer and Mary McFarlane

Introduction

The past 15 years have seen an incredible growth
in the number of people worldwide who have
access to the Internet whether through fixed or
mobile devices. By the end of the first decade of
the new millennium, the large majority of
Americans were online in one way or another
while the number of people living in developing
countries are increasingly gaining access as well,
mostly through the use of mobile telephones. The
digital divide, meaning the discrepancy in access
to the Internet and mobile telephony across social,
demographic, and geographic strata, still exists
but is rapidly closing. In a 2010 survey among
adults in the USA, the Pew Research Center
found that 80% of white, non-Hispanic adults
used the Internet compared to 69% of blacks and
66% of Hispanics [1]. Conversely, Hispanics
are leading whites in the use of mobile phone
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technology. In 2011, more than 87% of English-
speaking US Hispanics owned a cell phone, vs.
80% of non-Hispanic whites. Another Pew study
found that, compared to the general American
population, Hispanics use their cell phones more
often, and they use more features on their phones
[2]. In developing countries the use of the Internet
and mobile telephones is also rapidly increasing.
In 2010, approximately 11% of African adults
used the Internet. While considerably lower than
the US, there has been a 25-fold increase of
Internet use in Africa between 2000 (4.5 million
users) and 2010 (111 million users), by far the
fastest growth in the world [3].

Simultaneously, another shift has taken place.
Originally the Internet was mostly a large reposi-
tory of information that could be tapped in
increasingly clever ways, but the transfer of infor-
mation was mostly unidirectional, i.e., from the
World Wide Web to the end user. In the past
10 years, though, the Internet has become a two-
way street, where the uploading of (personal)
information has become at least as important as
the downloading of data. This has set the stage
for the formation of online social networks
on websites like MySpace, Facebook, Twitter,
YouTube, as well as professional networking sites
like LinkedIn, and closer to the STI field, STD
Prevention Online (www.stdpreventiononline.
org). The efficient way provided by the Internet
to allow people to reach other people for a
virtually endless range of purposes, may have
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both negative and positive implications for
public health. Thus, worries about the Internet
facilitating sexual relationships and propagating
sexually transmitted infections (STI), including
HIV transmission, as well as the contrasting
enthusiasm to use the new media as a highly
efficient tool for STI/HIV prevention and care
could have been anticipated from the beginning.

The purpose of this chapter is four-fold: (1) to
provide an updated overview of the scientific lit-
erature that has covered the Internet as an envi-
ronment for STI/HIV risk, prevention and care;
(2) to place the major findings from this literature
in an explanatory context; (3) to propose avenues
for future research and development of innova-
tion at the interface between electronic media
and the prevention and care of STI/HIV; and (4)
to suggest the role of new technologies in shap-
ing a new approach to public health.

Risk

The use of the Internet for sexual purposes has
been well established. While statistics have been
difficult to verify, some estimate that the Internet
accounts for US$ 2.5 billion in pornography
sales annually and is an increasingly important
component of the overall pornography industry
[4]. Globally, there are an estimated four million
pornographic Websites (about 12% of all
Internet sites) and over 25% of Internet searches
are for pornographic material. More than 25%
of US men and over 10% of women admit to
using work computers to view pornography on
the Internet [S5]. Of course, viewing sexual
explicit material whether online or offline does
not cause transmission of STIs and since watch-
ing porn predominantly leads to masturbation, it
could even be considered “safe sex.” Perhaps
this is why, published despite its extensive use,
there has not been much in terms of scientific
exploration of pornography in relation to STI
risk or prevention.

However, pornographic sites or social network-
ing sites can also be used to find sex partners and
the use of the Internet for this specific purpose has
been the topic of intense research interest ever
since a string of syphilis infections was linked to
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an online sexual network and published in a major
medical journal [6]. Since then, numerous studies
have been published about online sex seeking and
associated risks for STI and HIV transmission,
particularly among men who have sex with men
(MSM) [7-11]. The general conclusion from these
studies appears to be that the Internet may act as a
risk-enhancing environment for two reasons: first,
people who have Internet partners are more likely
to engage in high risk sex acts and second, the
efficiency of finding sex partners online increases
the absolute number and potential concurrency of
sex partners. In terms of the Anderson—-May equa-
tion [12] both the “B” and “c” factors are increased
with consequent effects on R,. Moreover, even if
sex with Internet partners would be equally pro-
tected as sex with offline partners (i.e., B stays the
same), the absolute number of sex acts and thus
the number of unprotected sex acts would increase,
and with that the increased risk for STI/HIV
transmission.

However, there have been considerable limita-
tions to the early studies. Importantly, some of
the studies showing higher risks among MSM
who had online partners had as comparison
groups MSM who did not have such partners.
Thus, to the extent that lower-risk MSM were
over-represented in the latter group, having online
partners may have simply been a marker for high-
risk behaviors and not necessarily a cause [13,
14]. Subsequent studies that examined online
versus offline risk behaviors among MSM who
had both types of partners, painted a more
nuanced picture. A study from the UK, for exam-
ple showed that HIV positive men who met other
positive men online were more likely to engage
in unprotected anal intercourse than HIV positive
men who met other positive men offline (see dis-
cussion on serosorting below). However, regard-
less of HIV serostatus, MSM were just as likely
to have unprotected anal intercourse with part-
ners met online or offline if these partners were
serodiscordant or of unknown HIV status [15].
Similarly, a more recent study from the USA
showed no association between unprotected anal
intercourse and source of partner recruitment,
offline or online, among MSM recruited in bars
and other gay venues as part of the National HIV
Behavioral Surveillance System. While MSM
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reported slightly higher levels of unprotected anal
intercourse with online partners, this association
disappeared after controlling for multiple (online
and offline) partnerships. Furthermore, men
reported higher levels of risk with serodiscordant
partners met offline than with partners met online,
but this finding was limited to men who reported
both online and offline partners [16].

Most of the studies on the relationship of
Internet sex seeking and STI/HIV risk have inves-
tigated (self-reported) risk behaviors but not
actual STIs, and most of them have focused on
MSM. While some studies have found a relation-
ship between history of STIs and online risk
behaviors [17, 18], there is only one published
study to date that has assessed the prevalence of
gonorrhea or chlamydia in relation to both recent
and longer term histories of online partnering
among visitors of an urban STI clinic—and did
not find any association for MSM. Interestingly,
while internet sex partnering was far less com-
mon among heterosexual men and women in this
study, there was actually a lower risk for preva-
lent STIs among heterosexual men and women
who reported online sexual partnerships [19].
Explanations for this preventive effect include
the possibility that the formation of online part-
nerships may include more or less intensive com-
munications including risk negotiations before an
offline, in-person contact is made. Conversely,
typical offline venues such as bars, parties, and
bath houses may not be conducive to such nego-
tiations [20]. That these types of negotiations do
not invariably result in higher levels of protected
sex is illustrated by a special case of sexual
behavior negotiation:  (HIV)  serosorting.
Serosorting can be defined as making decisions
about protected or unprotected sex based on the
(perceived) concordant HIV serostatus of the sex
partner. Studies indicate that the Internet may
facilitate serosorting, and Internet sex partnering
may be particularly common about HIV-infected
persons who are looking for seroconcordant part-
ners [21, 22]. Serosorting among HIV-negative
persons may be problematic because seronega-
tivity among prospective sex partners cannot be
taken for granted, as it depends on when the last
negative HIV test occurred and on the veracity of
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self-reported status. Among HIV seropositive
persons, these factors may be less of an issue and
serosorting in this group may more likely result
in “true” seroconcordant relationships. Foregoing
protection in such relationships may be defended
on the basis that no further HIV transmission
occurs and serosorting as an effective public
health prevention strategy is currently under
debate [23-25]. Still, there is concern that
serosorting among HIV positive persons may
result in superinfection with other (potentially
resistant) HIV strains and also in transmission of
other STIs [25]. In fact, the current epidemic
of syphilis among MSM may in part be the result
of HIV serosorting.

While the use of the Internet as a communica-
tion tool has predominantly taken off among
older adults, the use of text messaging is the
medium of choice among adolescents and young
adults. According to a recent survey by the Pew
Research Center’s Internet and American Life
Project, 75% of 12-17-year-olds in the USA
own cell phones and 72% of all adolescents
(88% of cell phone users) use text messaging
regularly. Texting is by far the most common
form of communication among teens: 54% con-
tact friends daily via text messaging compared to
38% who call on a cell phone, 33% who talk
face-to-face, and 11% who send an e-mail. A
typical teen in this study sends about 50 texts a
day. After texting, the sharing of photos is the
most popular feature of cell phone contacts.
However, teens also experience negative effects
of texting, including being bullied or harassed
(26% of respondents). A small proportion (4%)
of respondents admitted to “sexting,” i.e., send-
ing sexually explicit texts or photos; however,
15% reported to have received “sexts” [26]. As
with sex seeking on the Internet, there is consid-
erable concern about sexting and some have even
considered legislation against it [27]. However,
there are no studies to date that link sexting to
sexual risk behaviors and STI transmission.
Indeed, in a recent study among young Hispanic
women, Ferguson found no evidence that sex-
ting behaviors (reported by 20% of the sample)
were associated with other high-risk sexual
behaviors [28].



168

So, what is one to conclude? Does the Internet
enhance risk behaviors, is it equivocal to risk
behaviors, or might it indeed reduce risks, at least
for some? One way out of this conundrum may
be to see online sex seeking and sex partnering as
a complex behavior with both potential risk
increasing and risk reducing consequences. The
problem is that the studies to date do not provide
the level of detail needed to help us better under-
stand online sex partnering. To the extent that
online partnering is becoming increasingly com-
mon, not only among adolescents and young
adults, but increasingly so among older adults,
especially those recently divorced or widowed,
more research is clearly needed to inform not
only potential risks, but also the potential benefits
of online partnering and ways that interventions
may be developed to lower the former and boost
the latter.

Prevention

With the recognition of the Internet as a potential
risk environment for HIV/STI risk behaviors
came the realization that this emerging risk
“venue” could also be used to target prevention
messages to those engaging in risky behaviors
online. Over the past decade, numerous interven-
tions have been deployed that can be broadly
divided in two categories: (1) creation of preven-
tion-oriented Websites that draw potentially at-
risk people into education and other prevention
activities; and (2) outreach into Websites where
online partnering is occurring, e.g., chat rooms of
sex-oriented Websites. Generally, the challenge
of the former approach is to entice and engage
high-risk individuals into meaningful risk reduc-
tion activities on Websites that many and perhaps
the most at-risk individuals have little incentive
to visit. The challenge of the second approach is
to negotiate the fine line between gaining access
to sex-seeking Websites in a sufficiently unobtru-
sive way that such presence will be tolerated by
site patrons and owners while still offering
sufficiently effective interventions to have an
impact on risk-taking behaviors.
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In their simplest form, prevention Websites,
whether stand-alone or in conjunction with other
services (e.g., STI clinic or family planning
Websites) offer information on HIV and STIs
and ways to prevent these infections such as safer
sex and regular testing. There are numerous
Websites that could serve as examples, including
the public Websites of the Centers for Disease
Control and Prevention (www.cdc.gov/nchstp)
and the American Social Health Association
(www.ashastd.org). These sites are generally
well-maintained, regularly updated and relatively
easy to navigate. However, the information
stream is one-directional, there is little or no tar-
geting of information to the individual request-
ing the information, and the focus of the sites is
generally on the provision of information rather
than individual-level prevention. Yet, the devel-
opment of the Internet in recent years, especially
its potential for interactivity, has promised the
possibility of developing online interventions
using the unique characteristics of the Internet,
including its ability to quickly process a large
amount of data and to execute complex algo-
rithms resulting in a virtually endless array of
possible outcomes. For example, to the extent
that offline research, including Project RESPECT,
had shown that individualized prevention plans
based on a person’s unique sexual history result
in reductions in risk behavior lowering the inci-
dence of subsequent STTs [29], the development
of an online version of such an intervention that
would create highly individual intervention plans
based on computer algorithms driven by an
online self-administered questionnaire was tech-
nically possible. The fact that this process could
be entirely automated with costs largely limited
to up-front development coupled with the virtu-
ally unlimited reach of the Internet, added to the
appeal to develop such interventions. Moreover,
a number of computer-based (but not online)
interventions had demonstrated technical feasi-
bility as well as efficacy in terms of behavioral
modification, including condom use following
the intervention [30].

However, there have been relatively few ran-
domized studies of interactive online prevention
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interventions and the results have been mixed
[31]. For example, preliminary results from a
study among MSM in the Netherlands, showed
efficacy in changing self-reported behaviors
among men who were exposed to tailored mes-
sages based on computer algorithms when com-
pared to control conditions [32]. An early
US-based study also showed some efficacy, but
the retention of study subjects in the study was too
low to allow the authors to arrive at meaningful
conclusions [33]. Retention of samples recruited
online has been a challenge in other studies as
well and is one of the major impediments in online
research. However, retention was good in a more
recently published US-based randomized inter-
vention study among 650 MSM, demonstrating a
modest, borderline statistically significant reduc-
tion in unprotected anal intercourse among men
exposed to the highly interactive online interven-
tion after 3 months, but no lasting intervention
effect after 12 months [34]. Another, smaller study
among MSM demonstrated risk reduction in both
intervention and control conditions, however,
greater risk reduction with high-risk partners in
the online intervention group [35]. An online ran-
domized controlled trial among youth showed
very slight increases in social norms supporting
condom use behaviors among an online recruited
sample but not in a clinic-recruited sample.
However, no behavior change in terms of actual
increased condom use was observed in this study
[36]. HIV testing behaviors among MSM were
enhanced in yet another online intervention trial
[37], and an intervention among MSM by Bowen
et al. demonstrated the short-term efficacy on
behavioral predictors, including knowledge, self-
efficacy and outcome expectations immediately
after the online risk reduction intervention and
1 week later. Finally, a randomized controlled
online intervention among MSM in Hong Kong
did not show any efficacy [38].

While to date, we are not aware of any of the
above-described interventions that have been
sustained beyond the study phase, outreach inter-
ventions in chat rooms and other sex-seeking
environments have been implemented and are
ongoing in a number of places (including the
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popular gay Websites ManHunt and Adam-for-
Adam) despite the fact that the efficacy of such
interventions has not been studied. The genesis
of these interventions, however, is different in
that they have mostly originated from health
departments extending their HIV/STI partner
notification efforts online rather than an academic
interest into the development and evaluation of
innovative behavioral interventions on the
Internet. The foray of health departments’ partner
notification efforts onto the Internet was prompted
by the resurgence of syphilis and other STIs
among MSM in the mid-1990s when risk behav-
iors increased as the perceived threats associated
with HIV infection decreased—an unintended
side effect of the HAART revolution. As described
earlier, the syphilis resurgence was also linked to
finding sex partners online and since these part-
ners were mostly anonymous except for their chat
room pseudonym (also known as “handler”), out-
reach into chat rooms was initiated to trace these
“pseudonymous” partners [39]. Chat room out-
reach may go beyond simple partner notification
and could include engaging visitors to chat rooms
into one-on-one discussions of HIV risks and
safer sex. However, as briefly alluded to above,
chat room outreach is a delicate enterprise as
workers engaged in such interventions must con-
stantly be aware not to overstep their boundaries
and jeopardize their presence on the site. To assist
the online outreach worker in negotiating the
many pitfalls of working in this environment, the
National Coalition of STD Directors (NCSD) has
issued a set of useful Internet STD/HIV preven-
tion guidelines [40]. Nonetheless, a number of
studies suggest that Internet outreach is effective
for partner notification [41-44] and anecdotal
information suggests there may be benefits for
behavioral prevention as well. For example, a
recently published study from New York demon-
strated that Internet partner notification led to an
8% increase in the overall number of syphilis
patients with at least one treated sex partner, 26%
more sex partners being medically examined and
treated if necessary, and 83% more sex partners
notified of their STD exposure [39]. Furthermore,
this type of “field work™ may be particularly
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efficient since a single worker can serve a number
of Websites simultaneously without having to
leave the office. Indeed, as suggested elsewhere,
there are no technical limitations to centralizing
these services and offering them across state
lines, thus further enhancing the efficiency of this
approach [45].

An innovative approach to online partner
notification has been the stand-alone, fully user-
driven inSPOT Website (www.inspot.org).
Initially developed in response to the resurgence
of syphilis among MSM, the site later expanded
to include other STIs and risk populations beyond
MSM. This program allows persons diagnosed
with or suspected to have an STI to contact their
partners by sending them an “e-card” (electronic
post cards) specifying the STI they may have
been exposed to, with or without the sender’s
identifying information. E-card recipients are
then encouraged to attend STD clinics or other
health-care providers for evaluation, diagnosis,
and treatment. When promoted in the media, the
Website has been shown to draw considerable
attention and motivate the sending of e-cards
[46]. However, recently published data from two
STD clinics, one a randomized controlled trial
[47], the other a survey-based study [48], have
raised doubt about the program’s effectiveness in
these settings.

Short messaging service (SMS), ak.a text
messaging on mobile phones is increasingly used
for the purposes of STI/HIV prevention. Examples
include communication between providers and
patients, partner notification, and sexual health
promotion and education. While many programs
appear to have used SMS/text messaging effec-
tively, few of them have been rigorously evalu-
ated [49, 50]. Still, some studies have shown the
effectiveness of text messaging as a reminder sys-
tem for anti-retroviral therapy [51, 52] and human
papillomavirus immunization [53], but not for
contraception adherence [52, 54]. SMS remind-
ers were also shown to increase HIV/STI re-test-
ing among HIV-negative MSM [55]. Finally, a
recently published randomized study from
Australia demonstrated efficacy of an SMS-based
intervention to enhance STI knowledge and test-
ing, but no effect was seen on condom use [56].
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Care/Services
Online Testing

The introduction of nucleic acid amplification
testing (NAAT) for chlamydia and gonorrhea
infections in the mid-1990s heralded a revolution
in STI control. Where, in the past, specialized
clinics were needed to conduct invasive and
unpleasant procedures to obtain specimens from
the cervix or urethra for chlamydia and gonor-
rhea culture, NAAT allowed for the testing of
urine and self-obtained vaginal or penile speci-
mens that were much less invasive and could be
conducted in a variety settings, including the pri-
vacy of one’s own home. Over the past 15 years,
the new testing technologies have allowed for the
testing of many more people for chlamydia and
gonorrhea and detect many more infections.
Indeed, the continued increase in reported chla-
mydia infections in the US and Europe is proba-
bly still due to the increased use of NAAT in
settings where chlamydia screening has only
recently been introduced rather than a true
increase in incidence [57].

The exponential use of the Internet for a virtu-
ally unlimited variety of services has led to the
development of online STI testing programs.
Researchers at Johns Hopkins University should
be credited for pioneering in this area with the “I
Want The Kit” program (www.iwantthekit.org).
This program allows interested individuals to go
online and order self-testing kits. After submit-
ting the specimens via mail to the laboratory, they
receive chlamydia, gonorrhea, and trichomonas
test results within a week and are referred to local
clinics for treatment, should any of the tests be
positive [58]. A program similar to “I Want the
Kit” is the “I Know” campaign targeting young
women in the Los Angeles area (www.dontthink-
know.org) since 2007 [59]. A large-scale online
chlamydia testing program was also recently
conducted in the Netherlands, involving over
10,000 men and women [60].

These and other online testing programs have
clearly demonstrated a proof of concept: people
respond to these campaigns, they order Kkits,
most receive results, and the majority of them
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will get treated if they are found to be positive.
Moreover, these people are not just the “worried
well”—the chlamydia positivity rate found in
these programs is actually quite high and com-
parable to the rates found among asymptomatic
patients in STD clinics. For example, the “I Want
the Kit” program reports 13% chlamydia posi-
tivity rates among men [61] and 10.3% among
women [58]. A somewhat lower rate (8%) was
found among women participating in the “I
Know” campaign [59].

However, despite the innovative nature of
these programs and considerable expenses
incurred in program development and marketing,
the overall yield in terms of absolute number of
tests submitted and number of chlamydia cases
diagnosed is still limited. For example, the “I
Know” campaign reported 1,286 tests and 108
chlamydia cases diagnoses during 9 months of
the campaign, or approximately 144 positive tests
on an annual basis, which represents less than 1%
of the 55,000 cases reported for the entire Los
Angeles jurisdiction. These limited results occur
against the backdrop of substantial expenses for
campaign development and implementation and
despite great enthusiasm of project staff. A cost-
effectiveness analysis of the “I Know” campaign
estimated a cost of over $600,000 per quality
adjusted life year (QALY) saved, considerably
more than the $50,000/QALY that is generally
considered cost-effective [59].

To be fair, it could be argued that once the
websites are built and the logistics of sending and
receiving kits and test results are in place, the
marginal cost of each additional test will be fall-
ing. However, we also know that the “build it and
they will come” slogan does not necessarily hold
for online testing; without ongoing and costly
marketing and advertising, demand will quickly
reduce to a trickle (Denver Public Health, unpub-
lished observation). Yet, there are a number of
potential advantages to the concept of online test-
ing that may yet prove to assist with cost-effec-
tive scale-up of the intervention. First, since a
single Web-based program can be accessed
everywhere, there is, at least in theory, no reason
why these programs need to be replicated in each
STI prevention jurisdiction. A single national
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Website could function as well as, and probably
better than, a large array of similar programs at
the state level. Similarly, there is no need to
involve a multitude of laboratories in an online
testing program. Once a specimen is in the mail,
for the purposes of sample integrity or program-
matic logistics, it does not matter much whether
the sample is shipped locally or across state
boundaries. So, only involving one or few labs is
theoretically possible and would substantially
increase efficiency since a large volume of speci-
mens would allow for economies of scale, and
the training of only a few people dedicated to the
program would enhance program quality as well.
Finally, marketing and advertising could be cen-
tralized and easily included with existing national
STI awareness campaigns, like the “Get Yourself
Tested” campaign that is launched annually in the
US as part of the April STD Awareness Month. In
summary, there is proof of concept for online
testing programs, but the tipping point for arriv-
ing at the status of a viable national STI preven-
tion strategy may only be reached if inherent
characteristics of the intervention are fully
exploited [62].

Technological Advances in the Clinical
Setting

While the real-world feasibility and effectiveness
of many innovative online STI prevention pro-
grams have yet to be established, closer to home,
the use of Internet technologies in the clinical
environment, especially the development and
implementation of browser-based and Internet-
connected electronic medical records (EMR) is
rapidly demonstrating its practical applicability.
It is true that electronic medical record systems
are not always very user-friendly and often
involve a steep learning curve, especially for staff
not used to working with computers or the
Internet. Also, off-the-shelve EMR products are
often built with billing in mind and may not meet
the specific demands of a public health clinical
environment. Yet, there are many advantages to a
browser/Web-based system, a number of which
will be reviewed below. Foremost, a real-time



172

electronic clinical management system through
internal error checks and algorithm-based
prompts can greatly enhance the quality of data
collection and thus the quality of care delivered.
This would include the basics of appropriate clin-
ical examination, diagnosis and treatment, but
systems can also be revised to accommodate the
inclusion of new clinical protocols that tradition-
ally take considerable time to be fully imple-
mented due to slow clinician uptake. For example,
at the Denver Metro Health Clinic (DMHC),
prompts were included in the EMR recently to
support the implementation of expedited partner
therapy (EPT) resulting in a rapid increase in pro-
viders offering EPT to eligible partners [63].

Interfacing the EMR with the Internet allows
for a number of additional benefits, including
real-time connections to other online systems,
such as laboratory services and automated trans-
mission of reportable STIs from the clinic to the
reporting jurisdiction, not only significantly
shortening the reporting time lapse but also avoid-
ing transcription errors and saving considerable
clerical time. At DMHC an interface was built to
provide STI test results online, currently used by
approximately 50% of clients and saving addi-
tional clerical time [64]. Finally, a high-quality
EMR facilitates program monitoring and evalua-
tion and also allows for effectiveness research.
For example, the Safe in the City study, involving
over 38,000 patient records across the three par-
ticipating study sites [65], could not have been
conducted at the Denver site without the EMR.
Similarly, the Denver STD clinic EMR, in place
since 2005, was instrumental in establishing the
effectiveness of EPT in reducing chlamydia and
gonorrhea re-infections [66].

Closing Comments

The purpose of this book is to examine an inte-
grated view of personal and public health aspects
of, and approaches to, STI/HIV prevention in
developed country settings, incorporating sys-
tems issues that include the use of technologies
discussed in this chapter. One of the corollaries
of this view is a shift in the STI/HIV prevention
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research paradigm from one that focuses on
efficacy of interventions in a specialized environ-
ment, to one that emphasizes the applicability of
interventions in the real world setting of com-
pounding public health problems and public
health needs. In the context of effectiveness, an
intervention’s feasibility, efficiency and reach
(scale) are key characteristics. The Internet and
the increasing use of mobile media offer great
promises for all three and it is somewhat frustrat-
ing that we have not made greater strides in online
prevention offerings beyond their proof of con-
cept. In the closing paragraphs of this chapter, we
therefore examine some of the underlying rea-
sons for our seemingly slow progress and offer
some suggestions for future interventions and
research using the Internet and other electronic
media.

First, STI/HIV prevention interventions, how-
ever nicely packaged, are not likely to attract
much attention from those visitors on the Internet
who are not concerned about their risk for STIs.
Also, STI risk perception and subsequent behav-
ior change is dependent on cues, for example the
development of genital symptoms or having a
partner with an STT. In this context it is important
to consider that behavioral interventions that have
been shown to be effective in reducing STI inci-
dence, such as Project RESPECT [29] and Safe
in the City [65], have been conducted in the STI
clinical setting. Not only do persons recruited
from STI clinics have higher STI risks (and thus
an intervention effect may be easier to measure),
but also they are acutely aware of their risk, thus
creating a “teachable moment”; in terms of the
Transtheoretical Model [67], they are “ready for
action” to reduce risk behaviors. However, once
the crisis subsides, so will the readiness to take
action. Thus we cannot assume that once we
build our online interventions that everybody will
flock to our Websites and will engage in STI risk
reduction activities. Rather, we should start to
think to bring the interventions to places where
at-risk individuals might go to find information.
For example, to the extent that it is likely that
they would land at information sites developed
by CDC or the American Social Health
Association, these sites could be expanded to
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include online intervention programs. Videos
form an attractive media that can be produced at
relatively low cost (given their reach), have been
shown to be effective in high-risk settings [65,
68, 69], and are very popular among teens and
young adults. Moreover, in an online environ-
ment, they may be selected from a video reposi-
tory based on automated interactive, risk-based
algorithms [36].

As it has proven difficult to develop a large
reach for primary STD/HIV prevention interven-
tions online, it is appealing to use large-scale
online programs that reach adolescents and young
adults, especially on popular social networking
sites like Facebook, Twitter, and YouTube.
Parenthetically, as this is a rapidly changing field,
new networking sites may gain in popularity where
others are fading. Consequently, future character-
istics and reach of these sites will undoubtedly
dictate developments of future online public health
interventions. Nonetheless, many STI/HIV pre-
vention programs and organizations have a pres-
ence on the most popular sites, yet their
effectiveness remains to be determined. Specific
risk-reduction interventions have also been devel-
oped in these environments and are currently
undergoing evaluation (SS Bull,—personal com-
munication). We may also find partners who have
an established presence in these environments.
Consider for example, Kicesie’s Sex Ed [70] a
YouTube site posting “vlogs” (video logs) on a
variety of sexual health topics. According to
YouTube site statistics, these vlogs have been
viewed an astounding 298 million times.
Collaborations between such sites and STI pre-
vention programs might provide the reach and
scale the former has and the latter needs [71]. In
this context, it is important to note that the popu-
larity of this Website is in part due to the focus of
its contents on sex-positive messages, rather than
sexual diseases. Currently, in the STI and HIV pre-
vention field, there is an ongoing discourse on
shifting the emphasis from reduction of sexual risk
(individual behavior focus) to the promotion of
sexual health (population norm focus) [72, 73].
This important offline discourse may prove to
have major implications for online STI prevention.
In a broader sense, this discourse lives in the
context of an ever-evolving and increasingly
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domineering electronic technological environment
that redefines how people learn and think about
STIs as well as how public health addresses them.

Acknowledgments The Internet and STD Center for
Excellence is supported by the Association for Prevention
Teaching and Research (APTR) and the Centers for
Disease Control and Prevention (CDC)—APTR/CDC
COOPERATIVE AGREEMENT Grant TS-1400.

References

1. Internet and American Life Project 2011 http:/www.
pewinternet.org/Static-Pages/Trend-Data/Whos-
Online.aspx. Accessed 31 May, 2011.

2. Hispanics lead U.S. embrace of mobile technology
2011 http://www.pewinternet.org/Media-Mentions/
2011/Hispanics-lead-US-embrace-of-mobile-
technology.aspx. Accessed 31 May 2011.

3. Internet World Stats 2011 http://www.internetworld-
stats.com/stats.htm. Accessed 31 May 2011

4. Internet Pornography Statistics 2006 http://internet-
filter-review.toptenreviews.com/internet-pornogra-
phy-statistics.html. Accessed 30 May 2011

5. The tangled web of porn in the the office. In:
Newsweek; 2008.

6. Klausner JD, Wolf W, Fischer-Ponce L, Zolt I, Katz
MH. Tracing a syphilis outbreak through cyberspace.
JAMA. 2000;284:447-9.

7. Bull SS, McFarlane M. Soliciting sex on the Internet:
what are the risks for sexually transmitted diseases
and HIV? Sex Transm Dis. 2000;27:545-50.

8. McFarlane M, Bull SS, Rietmeijer CA. The Internet
as a newly emerging risk environment for sexually
transmitted diseases. JAMA. 2000;284:443—6.

9. Liau A, Millett G, Marks G. Meta-analytic examina-
tion of online sex-seeking and sexual risk behavior
among men who have sex with men. Sex Transm Dis.
2006;33:576-84.

10. McFarlane M, Bull SS, Rietmeijer CA. Young adults
on the Internet: risk behaviors for sexually transmitted
diseases and HIV(1). J Adolesc Health. 2002;31:11-6.

11. McFarlane M, Kachur R, Bull S, Rietmeijer C.
Women, the Internet, and sexually transmitted infec-
tions. J] Womens Health (Larchmt). 2004;13:689-94.

12. May R, Anderson R. Transmission dynamics of HIV
infection. Nature. 1987;326:137-42.

13. Rietmeijer CA, Bull SS, McFarlane M. Sex and the
internet. AIDS. 2001;15:1433—4.

14. Rietmeijer CA, Bull SS, McFarlane M, Patnaik JL,
Douglas Jr JM. Risks and benefits of the internet for
populations at risk for sexually transmitted infections
(STIs): results of an STI clinic survey. Sex Transm
Dis. 2003;30:15-9.

15. Bolding G, Davis M, Hart G, Sherr L, Elford J. Gay
men who look for sex on the Internet: is there more
HIV/STI risk with online partners? AIDS. 2005;19:
961-8.


http://www.pewinternet.org/Static-Pages/Trend-Data/Whos-Online.aspx
http://www.pewinternet.org/Static-Pages/Trend-Data/Whos-Online.aspx
http://www.pewinternet.org/Static-Pages/Trend-Data/Whos-Online.aspx
http://www.pewinternet.org/Media-Mentions/2011/Hispanics-lead-US-embrace-of-mobile-technology.aspx
http://www.pewinternet.org/Media-Mentions/2011/Hispanics-lead-US-embrace-of-mobile-technology.aspx
http://www.pewinternet.org/Media-Mentions/2011/Hispanics-lead-US-embrace-of-mobile-technology.aspx
http://www.internetworldstats.com/stats.htm
http://www.internetworldstats.com/stats.htm
http://internet-filter-review.toptenreviews.com/internet-pornography-statistics.html
http://internet-filter-review.toptenreviews.com/internet-pornography-statistics.html
http://internet-filter-review.toptenreviews.com/internet-pornography-statistics.html

174

C.A. Rietmeijer and M. McFarlane

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Jenness SM, Neaigus A, Hagan H, Wendel T, Gelpi-
Acosta C, Murrill CS. Reconsidering the internet as
an HIV/STD risk for men who have sex with men.
AIDS Behav. 2010;14:1353-61.

Daneback K, Mansson SA, Ross MW. Using the
Internet to find offline sex partners. Cyberpsychol
Behav. 2007;10:100-7.

Elford J, Bolding G, Sherr L. Seeking sex on the
Internet and sexual risk behaviour among gay men
using London gyms. AIDS. 2001;15:1409-15.
Al-Tayyib AA, McFarlane M, Kachur R, Rietmeijer
CA. Finding sex partners on the internet: what is the
risk for sexually transmitted infections? Sex Transm
Infect. 2009;85:216-20.

Rietmeijer CA, Lloyd LV, McLean C. Discussing HIV
serostatus with prospective sex partners: a potential
HIV prevention strategy among high-risk men who
have sex with men. Sex Transm Dis. 2007;34:
215-9.

Grov C, DeBusk JA, Bimbi DS, Golub SA, Nanin JE,
Parsons JT. Barebacking, the Internet, and harm
reduction: an intercept survey with gay and bisexual
men in Los Angeles and New York City. AIDS Behav.
2007;11:527-36.

Berry M, Raymond HF, Kellogg T, McFarland W. The
Internet, HIV serosorting and transmission risk among
men who have sex with men, San Francisco. AIDS.
2008;22:787-9.

Snowden JM, Raymond HF, McFarland W.
Seroadaptive behaviours among men who have sex
with men in San Francisco: the situation in 2008. Sex
Transm Infect. 2011;87:162—4.

Eaton LA, Kalichman SC, O’Connell DA, Karchner
WD. A strategy for selecting sexual partners believed
to pose little/no risks for HIV: serosorting and its
implications for HIV transmission. AIDS Care.
2009;21:1279-88.

Meeting Summary: “Consultation on Serosorting
Practices among Men who Have Sex with Men” 2009
http://www.cdc.gov/hiv/topics/research/resources/
other/serosorting.htm. Accessed 30 May 2011

The New Centrality of Mobile Phones:How adoles-
cents text & talk with friends and how that compares
with other forms of interpersonal communication.
2011. http://www.pewinternet.org/Presentations/
2011/Mar/~/media/Files/Presentations/2011/Mar/
SRCD_Teens_Texting_talking_w_Friends_033111_
pdfLenhart.pdf. Accessed 31 May 2011.

Illinois lawmakers send sexting bill to governor. 2010.
http://articles.chicagotribune.com/2010-04-27/news/
ct-met-sexting-bill-0428-20100427_1_sexting-lieu-
tenant-governor-quinn-spokesman-bob-reed.
Accessed 31 May 2011.

Ferguson CJ. Sexting Behaviors Among Young
Hispanic Women: Incidence and Association with
Other High-risk Sexual Behaviors. The Psychiatric
quarterly 2010.

Kamb ML, Fishbein M, Douglas Jr JM. et al. Efficacy
of risk-reduction counseling to prevent human
immunodeficiency virus and sexually transmitted

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

diseases: a randomized controlled trial. Project
RESPECT Study Group. JAMA. 1998;280:1161-7.
Noar SM, Black HG, Pierce LB. Efficacy of computer
technology-based HIV prevention interventions: a
meta-analysis. AIDS. 2009;23:107-15.

Chiasson MA, Hirshfield S, Rietmeijer C. HIV pre-
vention and care in the digital age. J Acquir Immune
Defic Syndr. 2010;55 Suppl 2:S94-7.

Davidovich U, De WitJ, Stroebe W. Using the Internet
to reduce risk of HIV infection in steady relationships.
A randomized controlled trial of a tailored interven-
tionfor gay men. Amsterdam: Roel & Uitgeefprojecten;
2006.

Bull SS, Lloyd L, Rietmeijer C, McFarlane M.
Recruitment and retention of an online sample for an
HIV prevention intervention targeting men who have
sex with men: the Smart Sex Quest Project. AIDS
Care. 2004;16:931-43.

Rosser BR, Oakes JM, Konstan J, et al. Reducing HIV
risk behavior of men who have sex with men through
persuasive computing: results of the Men’s INTernet
Study-II. AIDS. 2010;24:2099-107.

Carpenter KM, Stoner SA, Mikko AN, Dhanak LP,
Parsons JT. Efficacy of a web-based intervention to
reduce sexual risk in men who have sex with men.
AIDS Behav. 2010;14:549-57.

Bull S, Pratte K, Whitesell N, Rietmeijer C, McFarlane
M. Effects of an Internet-based intervention for HIV
prevention: the Youthnet trials. AIDS Behav.
2009;13:474-87.

Blas MM, Alva IE, Carcamo CP, et al. Effect of an
online video-based intervention to increase HIV test-
ing in men who have sex with men in Peru. PLoS One.
2010;5:¢10448.

Lau JT, Lau M, Cheung A, Tsui HY. A randomized
controlled study to evaluate the efficacy of an Internet-
based intervention in reducing HIV risk behaviors
among men who have sex with men in Hong Kong.
AIDS Care. 2008;20:820-8.

Ehlman DC, Jackson M, Saenz G, et al. Evaluation of
an innovative internet-based partner notification pro-
gram for early syphilis case management, Washington,
DC, January 2007-June 2008. Sex Transm Dis.
2010;37:478-85.

National Guidelines for Internet-based STD and HIV
Prevention 2008. http://www.stdpreventiononline.org/
index.php/resources/detail/277. Accessed 30 May
2011.

CDC. Internet use and early syphilis infection among
men who have sex with men. MWR Morb Mortal
Wkly Rep 2003;52:1229-32.

CDC. Using the Internet for partner notification of
sexually transmitted diseases--Los Angeles County,
California, 2003. MMWR Morb Mortal Wkly Rep
2004;53:129-31.

Mimiaga MJ, Fair AD, Tetu AM, et al. Acceptability
of an internet-based partner notification system for
sexually transmitted infection exposure among men
who have sex with men. Am J Public Health.
2008;98:1009-11.


http://www.cdc.gov/hiv/topics/research/resources/other/serosorting.htm
http://www.cdc.gov/hiv/topics/research/resources/other/serosorting.htm
http://www.pewinternet.org/Presentations/2011/Mar/~/media/Files/Presentations/2011/Mar/SRCD_Teens_Texting_talking_w_Friends_033111_pdfLenhart.pdf
http://www.pewinternet.org/Presentations/2011/Mar/~/media/Files/Presentations/2011/Mar/SRCD_Teens_Texting_talking_w_Friends_033111_pdfLenhart.pdf
http://www.pewinternet.org/Presentations/2011/Mar/~/media/Files/Presentations/2011/Mar/SRCD_Teens_Texting_talking_w_Friends_033111_pdfLenhart.pdf
http://www.pewinternet.org/Presentations/2011/Mar/~/media/Files/Presentations/2011/Mar/SRCD_Teens_Texting_talking_w_Friends_033111_pdfLenhart.pdf
http://articles.chicagotribune.com/2010-04-27/news/ct-met-sexting-bill-0428-20100427_1_sexting-lieutenant-governor-quinn-spokesman-bob-reed
http://articles.chicagotribune.com/2010-04-27/news/ct-met-sexting-bill-0428-20100427_1_sexting-lieutenant-governor-quinn-spokesman-bob-reed
http://articles.chicagotribune.com/2010-04-27/news/ct-met-sexting-bill-0428-20100427_1_sexting-lieutenant-governor-quinn-spokesman-bob-reed
http://www.stdpreventiononline.org/index.php/resources/detail/277
http://www.stdpreventiononline.org/index.php/resources/detail/277

Electronic Media and STI Prevention

175

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Hogben M, Kachur R. Internet partner notification:
another arrow in the quiver. Sex Transm Dis.
2008;35:117-8.

Rietmeijer CA, McFarlane M. STI prevention ser-
vices online: moving beyond the proof of concept.
Sex Transm Dis. 2008;35:770-1.

Levine D, Woodruff AJ, Mocello AR, Lebrija J,
Klausner JD. inSPOT: the first online STD partner
notification system using electronic postcards. PLoS
Med. 2008;5:e213.

Kerani RP, Fleming M, Deyoung B, Golden MR. A
Randomized, Controlled Trial of inSPOT and Patient-
Delivered Partner Therapy for Gonorrhea and
Chlamydial Infection Among Men Who Have Sex
With Men. Sex Transm Dis. 2011;38:941-6.
Rietmeijer CA, Westergaard B, Mickiewicz TA, et al.
Evaluation of an Online Partner Notification Program.
Sex Transm Dis. 2011;38(5):359-64.

Lim MS, Hocking JS, Hellard ME, Aitken CK. SMS
STI: a review of the uses of mobile phone text mes-
saging in sexual health. Int ] STD AIDS. 2008;19:
287-90.

Swendeman D, Rotheram-Borus MJ. Innovation in
sexually transmitted disease and HIV prevention:
internet and mobile phone delivery vehicles for global
diffusion. Curr Opin Psychiatry. 2010;23:139—44.
Kelly JD, Giordano TP. Mobile phone technologies
improve adherence to antiretroviral treatment in a
resource-limited setting: a randomized controlled trial
of text message reminders. AIDS. 2011;25:1137.
Pop-Eleches C, Thirumurthy H, Habyarimana J, et al.
Mobile phone technologies improve adherence to
antiretroviral treatment in a resource-limited setting: a
randomized controlled trial of text message remind-
ers. AIDS. 2011;25:825-34.

Kharbanda E, Stockwell M, Fox H, Andres R, Lara
M, Rickert V. Text message reminders to promote
human  papillomavirus  vaccination. ~ Vaccine.
2011;29:2537-41.

Hou M, Hurwitz S, Kavanagh E, Fortin J, Goldberg
A. Using daily text-message reminders to improve
adherence with oral contraceptives: a randomized
controlled trial. Obstet Gynecol. 2010;116(3):
633-40.

Bourne C, Knight V, Guy R, Wand H, Lu H, McNulty
A. Short message service reminder intervention dou-
bles sexually transmitted infection/HIV re-testing
rates among men who have sex with men. Sex Transm
Infect. 2011;87:229-31.

Lim MS, Hocking JS, Aitken CK, et al. Impact of text
and email messaging on the sexual health of young
people: a randomised controlled trial. J Epidemiol
Community Health. 2012;66(1):69-74.

Prevention CfDCa. Sexually Transmitted Disease
Surveillance 2009. Atlanta: Department of Health and
Hiuman Service; 2010.

Gaydos CA, Dwyer K, Barnes M, et al. Internet-
based screening for Chlamydia trachomatis to reach

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71

72.

73.

. Blogging and You-Tube:

non-clinic populations with mailed self-administered
vaginal swabs. Sex Transm Dis. 2006;33:451-7.
Kerndt P, Rotblatt H, Papp J, Gift TL. “I Know:”
Combining Home Testing Technology, Social
Marketing, & Lessons From E-Commerce to Fight
Chlamydia & Gonorrhea Disparities Among Young
Women In: 2010 STD Prevention Conference. Atlanta;
2010.

Greenland KE, Op de Coul EL, van Bergen JE, et al.
Acceptability of the Internet-Based Chlamydia
Screening Implementation in the Netherlands and
Insights Into Nonresponse. Sex Transm Dis.
2011;38(6):467-74.

Chai SJ, Aumakhan B, Barnes M, et al. Internet-based
screening for sexually transmitted infections to reach
nonclinic populations in the community: risk factors
for infection in men. Sex Transm Dis. 2010;37:
756-63.

Online STI Testing—Moving Beyond the Proof of
Concept. 2011. http://www.stdpreventiononline.org/
index.php/blog/edit/817.)

Mickiewicz TA, Al-Tayyib AA, Mettenbrink C,
Rietmeijer CA. Implemetation of an Expedited Partner
Therapy (EPT) Program in an Inner-City STD Clinic
in Denver, CO. In: 19th Meeting of the Interational
Society for STD Research. Quebec City, Canada;
2011.

Ling SB, Richardson DB, Mettenbrink CJ, et al.
Evaluating a Web-Based Test Results System at an
Urban STI Clinic. Sex Transm Dis. 2010;37(4):259-63.
Warner L, Klausner JD, Rietmeijer CA, et al. Effect of
a brief video intervention on incident infection among
patients attending sexually transmitted disease clinics.
PLoS Med. 2008;5:e135.

Mickiewicz TA, Al-Tayyib AA, Mettenbrink C,
Rietmeijer CA. Use and Effectiveness of Expedited
Partner Therapy in an Inner-City STD Clinic In: 19th
Meeting of the International Society for STD
Research. Quebec City, Canada; 2011.

Norcross J, Krebs P, Prochaska J. Stages of change. J
Clin Psychol. 2011;67:143-54.

O’Donnell LN, Doval AS, Duran R, O’Donnell C.
Video-based sexually transmitted disease patient edu-
cation: its impact on condom acquisition. Am J Public
Health. 1995;85:817-22.

O’Donnell L, San Doval A, Duran R, O’Donnell CR.
The effectiveness of video-based interventions in pro-
moting condom acquisition among STD clinic
patients. Sex Transm Dis. 1995;22:97-103.

Kicesie’s Sex Ed. 2011. http://www.youtube.com/
user/kicesie?blend=1&o0b=5. Accessed 1 June 2011.
Homegrown Internet
Education 2010. http://cdc.confex.com/cdc/std2010/
webprogram/Paper21656.html.

Swartzendruber A, Zenilman J. A national strategy to
improve sexual health. JAMA. 2010;304:1006.
Sexual Health. 2011. http://www.cdc.gov/sexual-
health/. Accessed 20 October 2011


http://www.stdpreventiononline.org/index.php/blog/edit/817
http://www.stdpreventiononline.org/index.php/blog/edit/817
http://www.youtube.com/user/kicesie?blend=1&ob=5
http://www.youtube.com/user/kicesie?blend=1&ob=5
http://cdc.confex.com/cdc/std2010/webprogram/Paper21656.html
http://cdc.confex.com/cdc/std2010/webprogram/Paper21656.html
http://www.cdc.gov/sexualhealth/
http://www.cdc.gov/sexualhealth/

Twenty-First Century Leadership
for Public Health and HIV/STI

Prevention

Kevin A. Fenton

Introduction

As we enter the second decade of the twenty-first
century, the epidemic spread of HIV and other
sexually transmitted infections (STI) presents
severe and pervasive challenges for public health
[1]. With more than 33 million people infected
with HIV globally, and more than 45 million
acquiring new STIs annually, the resultant mor-
bidity and mortality associated with undiagnosed
or untreated disease are major public health con-
cerns in developed and developing country set-
tings [2]. Accompanying this growing and
substantial disease burden are concerns about the
ability and capacity of existing public health sys-
tems to meet current and future needs. Among
the many challenges facing HIV and STI preven-
tion programs is the complex and evolving nature
of the available interventions which need to be
selected, targeted, combined, and implemented
by a range of community, clinical, programmatic,
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and policy participants [3]. Unlike the clinical
workforce that is well defined with clear accredi-
tation systems, the boundaries of the HIV/STI
prevention workforce are not always well defined.
This absence of uniformity affects the strategic
positioning and accountability of HIV/STI pre-
vention programs at the national and local levels,
as well as the coordination, consistency, and
quality of HIV/STI prevention services [4].
From a broader systems perspective, another
challenge facing HIV/STI prevention is the diffuse
locus of control for effecting change, monitoring
progress, and ensuring quality and accountability.
The overall leadership and governance of preven-
tion and public health programs remain a com-
plex but critical component of the health system.
Successful implementation and scale-up of pre-
vention programs often necessitate overseeing and
guiding the whole health system—including pri-
vate, public, and community sectors—and require
both political action and technical solutions. It
also involves reconciling competing demands for
limited resources, in changing circumstances,
with rising performance expectations [5]. While
it is often the responsibility of public health lead-
ers and governments to oversee effective national
and local HIV/STI prevention responses, this
does not mean that all leadership and governance
functions can or should be carried out by central
ministries or departments of health [6, 8].
Effective public health leadership, including
leadership for HIV/STI prevention and sexual
health programs, encompasses mastery of a
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range of competencies including policy making,
management, coalition building, regulation, sys-
tems thinking and design, accountability, and
communication. Grabowski [7] argues that lead-
ership in the public health setting is a challenging,
highly visible activity that requires individuals to
innovate ideas, to execute agency objectives, to
motivate and guide personnel, to plan and allocate
agency resources, to sense and respond to changes
in an agency’s environment, and to relate their
actions to the needs of the general population.
Yet, despite these challenging demands, there is
currently no standardized blueprint for effective
public health leadership and governance of sexual
health or HIV/STI prevention programs, and there
has been little attention to systematically defining
factors that influence the development and main-
tenance of strong leadership within these fields
[8]. Given the opportunities for improving care,
treatment, prevention, and research, and the need
to balance demands for limited resources, effec-
tive leadership that fosters collaboration is
urgently needed to advance change in complex
and under-resourced health systems.

This chapter examines leadership and gover-
nance as essential building blocks of effective
health systems, robust public health responses, and
ultimately, effective HIV/STI prevention and sex-
ual health programs in western industrialized set-
tings. Itbegins by examining some of the challenges
facing the public health workforce and critically
examines the evolving definitions of leadership
within the context of public health, HIV/STI pre-
vention, and sexual health programs. Case studies
of innovative ways in which leadership develop-
ment for the new public health is being conceptu-
alized, packaged, and integrated into training
programs for public health and sexual health work-
ers are explored. The chapter ends by identifying
key domains for strengthening leadership for HIV/
STI prevention and the new public health.

The Public Health Workforce
Challenges

Public health workers may be defined as all
persons responsible for providing the essential
services of public health regardless of the
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organization in which they work [9]. The public
health workforce is a complex mix of health,
social service, and other professionals from many
disciplines inside and outside the health and social
service sectors. While the core of the public health
workforce is easier to identify, the rest of the
workforce merges with many other groups who
have overlapping or congruent missions [10].

For example, in the USA, the term “public
health workforce” is frequently used to define
individuals employed by State and local health-
related agencies who design and implement pro-
grams, policies, and allied activities aimed at
improving the community’s health. The public
health workforce may also be considered to
include other professionals—for example, those
working in academia who educate students, train
practitioners, or perform research—whose
actions influence, inform, or contribute to the
public’s health [10]. Additionally, as private sec-
tor health care delivery organizations provide
more community-based public health services,
their employees could also be considered part of
the public health workforce [10]. Finally, given
our current understanding of the social determi-
nants of health [11, 12], individuals from many
sectors of a community (e.g., education and eco-
nomic development) influence health and well-
being [13].

Impact of the Global Economic
Downturn

Whichever definition is used, there are a number
of threats that require urgent responses facing the
public health workforce in economically advanced
industrialized countries. These challenges are
likely to have tremendous impacts on our ability
to effectively address HIV/STI prevention and
other public health needs during the next decade.
Chief among these challenges is the recent global
economic downturn [14, 15], which threatens, or
is resulting in, unprecedented restrictions in the
size, scope, funding, support, and performance of
public health programs. Many countries are now
grappling with record budget deficits and have
responded by restricting public spending, elimi-
nating duplication and waste, and fundamentally
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rethinking the role of government in providing
safety net and support services. Health system
transformation and reorganization is the order of
the day in many developed countries as govern-
ments look for ways to reduce health care spend-
ing and increase value for money, while driving
towards increased health impact.

The impact of the global recession is tangible,
and has been devastating to local public health.
In the USA, the National Alliance of State and
Territorial AIDS Directors (NASTAD) found that
54% of state health departments experienced a
budget reduction in federal Fiscal Year 2009 and
71% anticipated reductions in Fiscal Year
2010—greatly impacting HIV prevention staff
capacity, through staff furloughs, hiring freezes,
elimination of positions, and early retirement
[16]. Similar challenges to the public sector
workforce are being experienced in the United
Kingdom; these challenges force the remaining
public health workers to try to do more for more
people with fewer resources. The global financial
crisis, however, is one of a number of challenges
to public health programs and the workforce [17].
Others include workforce ageing, diversity, tech-
nological and programmatic reforms, and
migration.

Workforce Ageing

In the USA, public health leaders, and indeed the
entire public health workforce, are ageing [18].
The average health department-based public
health worker is 47 years old—7 years older than
the rest of the US workforce. Soon, a large por-
tion of the national public health workforce,
including the leadership cadre, will be retiring.
Current estimates suggest that 23% of the current
workforce—almost 110,000 workers—will be
eligible to retire by 2012 [18]. The public health
workforce is diminishing over time (there were
50,000 fewer public health workers in 2000 than
in 1980); a trend accelerated by the global eco-
nomic downturn, which has resulted in unprece-
dented reductions in staff cadre and a
consequential shrinking, in the USA, of HIV/STI
prevention capacity. The Association of Schools
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of Public Health (ASPH) estimates that 250,000
more public health workers will be needed by
2020 [19], and that to replenish the workforce
and avert a crisis, schools of public health will
have to train three times the current number of
graduates over the next 11 years. The ageing
workforce has major implications for sexual
health programs since this loss translates into
dissolution of critical expertise and leadership at
a time when programs are facing tremendous
fiscal challenges; when longstanding and robust
professional relationships and partnerships are
critical for the survival of programs; and when
there is an urgent need to mentor, train, and sup-
port the next generation of sexual health workers,
both in the community and government sectors.

Workforce Diversity

In addition to the overall worker shortage, the
lack of diversity in some public health profes-
sions raises special concern [20]. These concerns
are heightened for those working in sexual health
in western industrialized settings, given the
increasing concentration of adverse sexual health
outcomes among the poor, racial/ethnic and sex-
ual minorities —the socioeconomically disadvan-
taged who have limited access to curative services
without subsidies and others who have high prev-
alence of risk behaviors [21, 22]. A more diverse
public health workforce is needed to help ensure
that health services and decisions made about
health care reflect the values and beliefs of the
entire population, and are provided with cultural
sensitivity by people with whom the public
identifies [23]. In the USA, underrepresented
ethnic/racial groups comprise 25% of the popula-
tion but only 10% of health professionals —a per-
centage that is growing very modestly. For
example, Hispanics account for 12% of the US
population, but only 2% of nurses and 3.5% of
physicians. Less than 1 in 20 African Americans
are doctors or dentists, even though 1 in 8 per-
sons in the USA are African American [20]. By
increasing the number of underrepresented
groups in the health professions, many existing
health disparities may more likely be reduced
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because of a higher sensitivity to the needs,
values, and cultures of minority and underserved
populations. Although the diversity of the public
health workforce has improved over the last
30 years, there remains a need to continue recruit-
ment efforts to sustain past gains by attracting
students and new professionals to the public
health fields.

Succession Planning

Economic challenges and a workforce that is both
ageing and lacking in needed diversity requires
that the field of public health plan for, develop,
and train a new, and more diverse, generation of
leaders at local, state, and federal levels. The larg-
est barrier to the adequate staffing of governmen-
tal public health agencies is a shrinking or constant
budget [20]. Budget constraints result in both lim-
ited numbers of positions and staff receiving non-
competitivesalariesforhighlevelsofresponsibility
and heavy workloads. These factors often push
workers to the private sector, which often offers
higher salaries and benefits, and less overall
responsibility. Succession planning —the continu-
ous process and critical strategy an organization
employs to ensure effective leadership despite
staff turnover, including identifying how execu-
tive positions will be filled—is critical [18, 24].
Succession plans may include preparing talent
from within an organization, or planning recruit-
ment activities for external candidates, and are
especially important in an economic environment
and job market in which agencies will be increas-
ingly competing for experienced leaders. These
plans are also important to ensure that public
health agencies minimize risk to the populations
they serve and maintain a reliably strong response
system in the case of emergencies [18].

Using Technology to Improve
Communication and Information
Management

Inadequate knowledge exists about the compe-
tencies and related training and education
resources the public health and sexual health
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workforce will need to meet future challenges.
Increasingly complex and matrix-managed health
systems demand the emergence of new ways to
build constituencies, to develop interoperable
electronic health systems, and to grow relevant
public health leadership. Similarly, knowledge
and understanding of telecommunications and
information technology will need to be quickly
and appropriately harnessed [25]. This includes
understanding which information-based technol-
ogies can best support public health goals, and
which communications technologies are the most
appropriate for a specific cause (e.g., interven-
tion, and prevention). The Internet, World Wide
Web, and corporate and private intranets offer
great potential for the lifelong training and edu-
cation of public health workers [26]. These same
technologies also provide an infrastructure for
integrating national efforts with local community
needs and concerns [26].

Migration of Health Leaders

A more general challenge facing the global pub-
lic health workforce is the migration of highly
educated and trained health personnel away from
countries with health systems in crisis. While the
international migration of health personnel can
bring mutual benefits to both source and destina-
tion countries, the balance of gains and losses of
health personnel migration should have a net pos-
itive impact on the health systems of developing
countries [27]. Globally, the debate on interna-
tional health worker recruitment and its impact
on health systems has been intense in recent years
[28-30]. In resolution WHAS57.19, the World
Health Assembly (WHA) noted with concern
that, “highly trained and skilled health personnel
from the developing countries continue to emi-
grate at an increasing rate to certain countries,”
thereby weakening health systems in the coun-
tries of origin [31]. In May 2006, the WHA
adopted Resolution WHAS59.23 [32] urging
Member States to affirm their commitment to the
education and training of more health workers.
This Resolution gave the World Health
Organization (WHO) a mandate to: (1) provide
technical support to Member States, as needed, in
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their efforts to revitalize health education and
training institutions, and rapidly increase the
health workforce; (2) encourage global health
partners to support education and training institu-
tions; (3) encourage Member States to engage in
partnerships intended to improve the capacity and
quality of health-professional education in devel-
oping countries; and (4) encourage and support
Member States in the development of health-
workforce planning teams and the use of innova-
tive approaches to teaching, including the use of
information and communications technology.

Ultimately, the mobilization and strengthen-
ing of human resources for health is central to
combating health crises in both developed and
developing country settings and is crucial for
building sustainable health systems. Nearly all
countries are challenged by worker shortage,
skill-mix imbalance, weak knowledge base, inad-
equate investment, and migration. Within the
context of the new public health, workforce plan-
ning, capacity building, and leadership develop-
ment are shared problems requiring shared
responsibility and strategic action.

What Is Leadership?

Public health scholars have long recognized that
effective leadership is a necessary requirement
for the effective translation of existing knowledge
about the prevention and control of disease into
policies that lead to longer and healthier lives
[33]. Rowitz [34] defines leadership as creativity
in action, and the ability to see the present in
terms of the future while maintaining respect for
the past. He goes on to say that, “leading is in part
a visionary endeavor, but it requires the fortitude
and flexibility needed to put vision into action
and the ability to work with others and to follow
when someone else is the better leader.”
Leadership and governance is 1 of the 6 WHO
building blocks of a health system described in
its Framework for Action, Strengthening Health
Systems to Improve Health Outcomes [35]. Public
health leadership includes a commitment to the
community and the values for which it stands
[36]. Such a community perspective requires a

systems thinking orientation. It also requires a
commitment to social justice that is as strong as
our commitment to a well-designed public health
agenda.

Dimensions of Leadership

Leaders are especially important as they establish
organizational values and purpose and the shared
norms that act as a contract with their staff and
colleagues, which may, in turn, foster positive
performance [37]. In general, leaders need to be
good managers or have good managers around
them, although leadership itself is more about
vision (ends) and management more about mis-
sion (means) [34]. The management and leader-
ship continuum gives some guidance to
understanding the differences between managers
and leaders, although skill sets do overlap [38].
Leaders in organizations and programs should
remember that strong leadership with weak man-
agement is no better, and is sometimes actually
worse, than the reverse. The real challenge is to
combine strong leadership and strong manage-
ment and use each to balance the other [39]. In
examining strategic management in government,
Moore [40] summarized the three most important
aspects of every public manager’s job as includ-
ing: (1) Establishing the value of their purpose
and vision; (2) Managing upwards, towards the
interface with politics, to invest their purpose
with legitimacy and support; and (3) Managing
downwards, towards their staff, to improve the
organization’s capabilities to achieve the desired
purpose. Ultimately, leadership is about manag-
ing and coping with change —leaders and organi-
zations need to work with the external environment
to create change [41]. This is especially pertinent
given the tremendous social, cultural, and eco-
nomic changes in which public health is practiced
today. More change demands more leadership. In
addition, Rowitz [38] argues that the effective
public health leader understands the importance
of vision and modifying organizational struc-
tures, within a dynamic and complex environ-
ment, to improve the capacity of the organization
and deliver high-quality programs and services.
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Table 10.1 Dimensions of leadership

Management in Organizational Transactional leadership  Strategic leadership Transformational

agencies skills leadership skills skills skills leadership skills

Planning Developing others ~ Relationship building Systems thinking Paradigm busting

Organizing Coaching Collaboration Strategic planning Policy innovation

Staff management ~ Mission/vision Communication Stakeholder analysis Change orientation

Controlling Matrix structures Sharing power Negotiation Complexity thinkers

and influence

Budgets Portfolio Developing collaborative  Policy analysis Systems
management structures transformation

Conflict Team building Futures orientation

management

Problem solving
Decision making

Adapted from Rowitz [38]

Building teams inside the organization becomes
critical to the sharing of power as well as the rec-
ognition that all employees have experiences and
skills to offer. Working collaboratively with oth-
ers means that organizational leaders often need
to manage the program portfolios of those inside
and outside the organization working together on
some programmatic priority [38].

Rowitz further characterizes other dimensions
of leadership as including: transactional, strate-
gic, and transformational leadership skills
(Table 10.1) [38]. In transactional leadership, the
key skills of collaboration are critical since orga-
nizations and their leaders need to increasingly
look outwards, working with a variety of partners
to achieve health outcomes. Leading other lead-
ers (meta-leadership) is critical for building rela-
tionships, maximizing communication, and
exploring ways to share power and influence.

Strategic leadership is about justifying and
planning for change, and requires competence in
systems thinking approaches to make policies
and programs work better. Strategic leaders use
analytic skills to extract useful information from
data applying that knowledge to solve big prob-
lems faced by the whole organization. The tools
of community assessment, stakeholder analysis,
community-building approaches, performance
measurement, accreditation, and other tools often
guide and aid the strategic leader in decision
making.

Transformational leadership requires com-
plex thinking and practical skills in how to

Analytic

select the right partners to be involved in policy
and programmatic change. The ultimate out-
come is population health improvement enabled
by systems transformation driven by leadership,
with less focus on structure and process, and
more focus on policy, and programmatic out-
comes [38].

Leadership in Sexual Health

Leadership in sexual health combines the gen-
eral characteristics of public health leadership
with special skills required to lead the unique
partnerships, issues, and contexts that face sex-
ual health in any given setting. These special
skills may include leading programs that address
highly stigmatizing issues, involve socially mar-
ginalized constituencies, and that need to address
particularly sensitive or proscribed behaviors,
attitudes or practices. Although there are no
definitive descriptions of the competencies
required for leadership in sexual health, UNAIDS
[42] has identified ten essential roles and respon-
sibilities for HIV prevention leadership
(Table 10.2) which are illustrative of the wider
leadership functions and priorities for promot-
ing sexual health, as a strong component of HIV/
STI prevention efforts in modern public health
practice. This section reflects on key aspects of
these responsibilities, and their relevance to the
intersection between public health and sexual
health.
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Table 10.2 Possible roles and responsibilities of the National AIDS Authority for HIV prevention leadership

(UNAIDS) [42]

e Provide overall leadership and advocacy for HIV prevention

¢ Coordinate various actions on HIV prevention and integrate with treatment, care, and support elements of the

national AIDS strategy
e Create platforms for policy debate on HIV prevention
e Build a vocal constituency for HIV prevention

*  Monitor and evaluate HIV prevention programs within the overall AIDS response

* Support resource mobilization and capacity building of the National AIDS Authority to scale up HIV prevention

e Coordinate inputs around HIV prevention for national AIDS and development planning

* Assess response capacity within each ministry and civil society sector and identify measures to strengthen

capacity

e Analyze human resource, legal, and social protection needs and identify measures to build human resources and

scale up legal and social protection services

* Analyze the extent to which each sector contributes to reducing HIV vulnerability and identify measures of

vulnerability reduction

Leadership and Advocacy

Leadership and advocacy for HIV/STI preven-
tion and sexual health remain critical, especially
in an environment challenged by both a devas-
tated economy and inadequate workforce. This
requires the development of health sector policies
and frameworks that fit within broader national
development policies and resource frameworks
that are underpinned by commitments to human
rights, equity, and gender equality. A critical
component of this work is articulating the distinct
roles of governments in promoting and maintain-
ing sexual health. Multiple examples of transfor-
mative leadership have been exercised by national
governments in responding to HIV/STI preven-
tion and sexual health through the publication of
national strategic plans [43, 44, 49]; advancing
policies which facilitate and promote sexual
health [45, 46]; funding core infrastructure, train-
ing, and capacity building [47]; and investing in
research [48]. Strong leadership by governments
can facilitate the development of robust responses
at subnational levels including regional, state, or
local responses.

Coordination and Integration
Today’s leaders in sexual health should be adept

in coordinating sexual health activities across
programs, settings, and organizations to integrate

prevention, treatment, care, and support elements
at national, regional, and local levels. This net-
worked functioning is critical to leverage and
make more efficient use of resources, promote
greater harmonization, and limit missed opportu-
nities for prevention. In the USA, improved coor-
dination and integration has been identified as a
core strategic pillar of the National HIV/AIDS
Strategy [49], and the US Centers for Disease
Control and Prevention (CDC) has launched and
funded its Program Collaboration and Service
Integration (PCSI) strategic priority to enhance
integration across HIV, hepatitis, STD, and TB
prevention programs [50]. Key leadership priori-
ties for PCSI include investing in workforce
training and capacity building; removing admin-
istrative barriers and burdensome reporting
requirements; integrating surveillance; and pro-
moting more holistic approaches to prevention.
National leadership has also been evidenced by
global [46], regional [51], and national [43, 45,
52] approaches to strategic leadership on sexual
health. These approaches promote more holistic
and coordinated, health- and wellness-based
efforts to enhance traditional vertical HIV/STI
prevention, treatment, and care programs.

Encouraging Policy as Intervention

Leaders must create forums for policy debate on
HIV/STI prevention and sexual health, especially
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given the highly sensitive nature of the issues’
associated stigma and discrimination, and the
inconsistency with which elected officials and
other policymakers will often engage on these
issues [42]. Critical policy priorities in public
health and sexual health include: policy guidance
actions and formulating sector strategies and
specific technical policies; defining goals, direc-
tions, and spending priorities across sexual health
services; and identifying the roles of public, pri-
vate, and voluntary actors as well as civil society.
Today’s challenges require leaders who have the
competence to facilitate, negotiate, and collabo-
rate in an increasingly competitive and conten-
tious political environment. A critical and allied
role in this area is the ability to generate and
interpret intelligence and research on policy
options. In the USA, public health policy leader-
ship has been a critical part of the response to the
AIDS epidemic [53], and more recently, has
resulted in shepherding changes in approaches to
HIV testing; federal funding for syringe services
programs; removal of the ban on entry of HIV-
positive individuals into the country; and the
development of a national strategy [54].

Building a Well-Informed Constituency
for HIV Prevention

Effective leadership in HIV/STI prevention and
sexual health requires the ability to collaborate
across organizational boundaries and build coali-
tions across government ministries, with the pri-
vate sector and with communities. To achieve
successful coalitions, leaders must understand
how to act on key determinants of health; protect
workers’ health; ensure the health needs of the
most vulnerable are properly addressed; and
anticipate and address the health impact of public
and commercial investments [42]. Collaboration
and coalition building have been key strategies in
a number of western industrialized countries. For
example, the US National Chlamydia Coalition
[55] was convened in 2008 to address the contin-
ued high burden of chlamydia infection, espe-
cially among women aged 25 and younger. The
Act Against AIDS Leadership Initiative was
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launched by the CDC as part of its Act Against
AIDS communication campaign in 2009 [56].
The initiative initially brought together some of
the nation’s foremost African-American organi-
zations to intensify HIV prevention efforts in
African-American communities. These coali-
tions—which include partners across sectors in
government and actors outside government,
including civil society—aim to influence action
on key determinants of health and access to health
services; to generate support for public policies;
and to keep the different parts connected.

Research, Monitoring, and Evaluation

HIV/STI prevention and sexual health leaders
must leverage their ability to select and apply the
appropriate tools to monitor and evaluate pro-
grams to improve effectiveness, impact, and
quality. This focus on evaluation is critical at
both the start-up and scale-up phases of program
implementation, and leaders must ensure that
real-time adjustments to programs are made as
experience is gained. Robust program monitor-
ing and evaluation data also provide the neces-
sary intelligence to reassure funders and elected
officials to expand and maintain prevention pro-
grams [42]. In the USA, evaluation frameworks
have been developed for classifying behavioral
interventions with evidence of effectiveness in
reducing sex and drug injection risk behaviors.
These recommendations were published in 1999
(and updated in 2001) in a document entitled
Compendium of HIV Prevention Interventions
with Evidence of Effectiveness [57]. The Tiers of
Evidence Framework [58] is a conceptual frame-
work that provides a multi-tiered system for clas-
sifying all HIV behavioral interventions based on
the type and level of evidence for reducing HIV
risk. For program implementation, the CDC has
also developed the Evaluation Guidance
Handbook: Strategies for Implementing the
Evaluation Guidance for CDC-Funded HIV
Prevention Programs [59]. This manual describes
various strategies that can be used by health
departments to collect, analyze, report, and use
program data.
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Tackling Vulnerability and Inequity

Finally, leaders in public health and sexual health
must continue to analyze the extent to which their
programs contribute to reducing HIV vulnerabil-
ity and identify measures of vulnerability reduc-
tion [42]. This accountability must be supported
in several ways: through the organization’s work
on monitoring health system performance as set
out in the building block on information; by
ensuring that all health system actors are held
publicly accountable; and through identification
of champions at senior levels of the organization
who address health equity and social determi-
nants of health (SDH). They can lead others in
the organization to understand why social deter-
minants and health equity should be addressed
and how to incorporate social determinants in
day-to-day work. Finally, leaders can promote
the adoption of policies that address SDH in the
organization, including identifying priorities,
assessing progress toward meeting objectives
derived from those priorities, and reporting the
progress on a regular basis (e.g., in annual
reports).

Leadership recommendations for addressing
sexual health inequalities have been published by
the CDC [60] and provide a framework for chang-
ing organizational culture and engagement to
address health disparities. The European Center
for Disease Prevention and Control (ECDC) has
also identified issues related to migration and
HIV in the European Region as a major area of
strategic focus to enhance European surveillance,
screening, and care programs, and to ensure
greater regional awareness and focus on health
inequity related to migrants [61, 62].

Case Studies: Leadership
Development for the Twenty-First
Century

As economically advanced industrialized
countries struggle with the challenges of identi-
fying the most effective and efficient ways to
improve the health of their societies, the public
health workforce is concomitantly challenged by
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capacity, turnover, and the need for up-to-date
knowledge and skills to deliver quality essential
public health services [63]. To meet the training
and continuing education needs of an evolving
workforce, a clearer understanding is required
concerning the functions and composition of the
public health workforce, both now and in the
future. This information needs to be communi-
cated clearly to legislators and other government
leaders so that policy can be based on an under-
standing of the current demand for public health
services and the supply of trained professionals
required to meet that demand. Furthermore,
because this workforce is geographically dis-
persed and demographically diverse, new strate-
gies for presenting efficient and effective training
must be developed. Having an adequate and
accessible public health workforce is fundamen-
tal to an integrated health system and for the pro-
vision of essential health services in developed
and developing countries [64].

In this section, models for addressing and inte-
grating public health leadership training to build
long-term health system capacity in global and
developed country contexts are explored. The
following examples demonstrate how different
countries are prioritizing leadership development
and training for their public health workforce
generally, and their sexual health workforce in
particular, and how they ensure appropriate stra-
tegic planning and integration in this training.
While not meant to be exhaustive, these case
studies provide a sense of what opportunities
might and can exist in this arena.

Leadership Development for the Sexual
Health Workforce: In-Service Training
for GUM Registrars in the United
Kingdom

In the United Kingdom, Genitourinary Medicine
(GUM) is the specialty that informs the preven-
tion and management of STIs, including HIV.
The core elements of the specialty are the clinical
management of STIs and HIV/AIDS; surveil-
lance and reporting; and the prevention of mor-
bidity and mortality due to STIs and HIV through
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Table 10.3 Integrated epidemiology, public health, leadership, and management competencies in UK GUM Registrar

training programs

e Epidemiology and Public Health: Progressively develop the ability to understand and use epidemiological and
public health data relating to service users and the wider community in order to participate in leading the planning
of clinical services aimed at improved health and reduced health inequality for the population

* Personal Qualities: To demonstrate the personal qualities required to plan, deliver, and develop GUM services.
The trainee will be required to draw upon their own values, strengths, and abilities to deliver high standards of care

*  Working with others: To show leadership by working with others in teams and networks to deliver and improve

GUM services

*  Managing services: To acquire the knowledge, skills, and attitudes to manage services effectively and therefore,
ensure the success of the organizations in which the trainees work

e Improving services: To be able to deliver safe and effective GUM services by maintaining quality and improving

services

e Setting Direction: To acquire the knowledge, skills, and attitudes necessary for effective participation in an
organization by setting direction and contributing to its vision and aspirations

initiation of treatment, partner notification, and
behavioral change. GUM physicians are required
to have specialist skills for the delivery of HIV
and GUM services in a cross-section of disci-
plines to address all these elements. The specialty
of GUM has a strong multidisciplinary team
ethos and requires excellent communication
skills [65].

The GUM training curriculum is trainee-cen-
tered and outcome-based. A spiral approach has
been adopted, which provides a learning experi-
ence that revisits topics and themes, each time
expanding the levels of sophistication about
knowledge, attitudes, and decision-making
regarding that topic. This approach aids rein-
forcement of principles, the integration of topics,
and the achievement of higher levels of compe-
tency. The Medical Leadership Competency
Framework [66], developed by the Academy of
Medical Royal Colleges and the NHS Institute
for Innovation and Improvement, has informed
the inclusion of leadership competencies in this
curriculum (Table 10.3).

The GUM training program illustrates the
critical importance of integrating leadership and
management as well as epidemiology and public
health in the training of future sexual health pro-
fessionals. This integration is a critical compo-
nent of many specialist training programs in other
western industrialized countries and recognizes
the importance of the public health and leader-
ship component of specialty training, such as
sexual health, in building workforce capacity.

Leadership Development for the Public
Health Workforce: The US Centers for
Disease Control and Prevention’s

| LEAD Program

The US Centers for Disease Control and
Prevention is committed to building better public
health leaders for the agency and its mission.
CDC recognizes that it must remain at the fore-
front of public health leadership to accomplish its
mission of improving people’s health and safety.
The Initiative for Leadership Enhancement and
Development (I LEAD) is a competency-based
framework for the CDC’s leadership building
efforts. I LEAD offers a structured pathway
through the leadership curriculum called a
Leadership Development Map (LDM).

The LDM provides a pathway that reflects the
individual’s current involvement in leadership in
four levels: Getting Ready for Leadership;
Leading and Managing People and Teams;
Leading and Managing People and Programs;
and Leading Organizations. Developed through
extensive research inside and outside the CDC,
the I LEAD curriculum combines courses and
experiential learning activities to help current and
future leaders build the skills and competencies
they need to be effective in leadership and man-
agement roles and addresses organizational lead-
ership challenges. All staff are required to
incorporate these leadership training opportuni-
ties into their annual “Individual Development
Plans (IDP)” and to use dedicated learning
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resources (Individual Learning Accounts [ILAs])
to support their development.

The I LEAD Program is explicit in identifying
key, functional competencies that cross multiple
occupations and job series. These are derived
from competencies developed by the US
Department of Health and Human Services, the
Office Personnel Management, and practitioners
in leadership development. The target level of
expertise (proficiency) is designated based upon
the employee’s involvement in leadership for
each competency. Finally, with each competency,
the agency is explicit about its definition and key
behaviors to be mastered. A range of courses
offered as part of the | LEAD program are associ-
ated with each competency so that employees are
able to select the training which best meets their
strategic leadership development needs.

The I LEAD program provides an example of
ongoing leadership development for those who
are currently working in the development, deliv-
ery, and support of public health (including sex-
ual health) programs. By adopting a strategic,
transparent, and competency-based approach to
leadership development for all employees, the 1
LEAD program clearly demonstrates the agen-
cy’s prioritization of leadership development
through access to state of the art training.

Leadership Development for Public
Health Professionals: The National
Public Health Leadership Institute

The National Public Health Leadership Institute
(NPHLI) is a leadership development program in
the USA sponsored by the CDC. The Institute’s
mission is to strengthen the leadership competen-
cies of senior public health leaders and to build a
network of senior leaders who can work together
and share knowledge on how to address public
health challenges. The CDC founded NPHLI in
1991 and supported its development, implemen-
tation and evaluation through cooperative agree-
ment funding and technical assistance until
2011.

The NPHLI is a 1-year public health develop-
ment program for public health leaders. It is
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designed for selected senior public health leaders
who are committed not only to leading their own
organizations and communities but also to lead-
ing public health system change with a diverse
range of partners across sectors, borders, and the
country. The NPHLI convenes new leaders and
new public health partners who will confront the
new challenges in public health together. The
NPHLI is designed to attract new partners from
across the public health system: legislative lead-
ers, media leaders, business leaders, and leaders
in and out of the government sector.

The design of the NPHLI curriculum centers
around two key priorities: leading people and
leading system change. For leading people, the
NPHLI believes that effective leaders inspire
trust and confidence. In public health, that means
not only leading people within organizations but
also leading community improvement with
diverse partners across sectors, across borders,
and across the country. For leading system
change, the NPHLI teaches that leadership is ulti-
mately measured by outcomes. The set of new
challenges for public health leaders is diverse.
The course design responds to this diversity by
helping leaders investigate their roles and respon-
sibilities in creating positive change that reso-
nates from the local level to the national level.
Topics covered include individual assessment,
coaching, team leadership, collaboration, authen-
tic leadership, effective networks, and expansion
of the leadership pipeline.

Multiple evaluations of the NPHLI demon-
strated its impact and benefit to leadership devel-
opment and practice in the public health domain.
A recent evaluation [67] by the Center for Health
Leadership and Practice, Public Health Institute,
and the University of North Carolina team headed
by Dr. Karl Umble confirmed that the NPHLI has
made a major difference in the lives of public
health leaders across the nation. Specifically, the
program was successful in several areas: ensur-
ing professionals learned valuable concepts and
put them into practice; providing a better under-
standing of the roles they could play locally and
nationally in improving public health systems;
strengthening professional networks; improving
leadership confidence and competence; and
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encouraging meta-leadership within and outside
of traditional public health settings.

The NHPLI continues to evolve: In September
2011, the CDC selected the Center for Health
Leadership and Practice (CHLP) at the Public
Health Institute (PHI) to run a new national pro-
gram focused on improving community health by
developing collaborative, multi-sectoral leader-
ship teams across the country. CHLP entered into
a 3-year cooperative agreement with the CDC
under which the CHLP will assemble, train and
provide technical assistance to at least 20 local
teams from around the nation working on com-
munity health improvement projects. Similar to
the NHPLI, the team members will be drawn from
multiple sectors —including government, nonprofit
and community-based organizations, and health
care—and will be trained in applied, team-based
and collaborative leadership development.

Leadership Development for Global
Public Health Professionals: The Field
Epidemiology Training Program

The CDC’s Field Epidemiology Training Program
(FETP) was developed in order to support coun-
tries throughout the world to have effective and
equitable public health systems which protect
communities and enable people to live healthy
and productive lives. The FETP works with
Ministries of Health and public health partners to
strengthen public health systems and develop the
workforce to build sustainable capacity. Built on
the best science, innovative programs, and a com-
mitment to meet our partners’ national priorities,
the FETP works with partners to strengthen the
global public health workforce, strengthen public
health systems, and strive for program sustain-
ability through key strategies that emphasize
applying public health science and practice, and
demonstrating measurable public health results.
The FETP partners with Ministries of Health
and other public health institutions to strengthen
their countries’ epidemiologic workforce through
a residency-based program in applied epidemiol-
ogy. A combination of classroom-based instruc-
tion and mentored practical work allows trainees
to receive hands-on, multi-disciplinary training
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in public health surveillance, outbreak investiga-
tion, laboratory management, program evalua-
tion, and other aspects of epidemiology research
and methods.

The FETP also works with partner Ministries
of Health to strengthen their public health sur-
veillance and response systems for priority dis-
ease conditions. FETP trainees learn detection,
confirmation, reporting, and analysis of disease
data and implementation of effective public
health responses in a participatory approach and
receive regular feedback during the process. As
graduates, they apply these skills in their work
for the Ministry to operate and further strengthen
the surveillance and response systems. In turn,
the information is used for more effective disease
detection, control, and prevention.

FETP helps countries develop sustainable
public health capacity to deliver effective leader-
ship and management development programs
through the Sustainable Management
Development Program (SMDP) [68]. Through
strategic partnerships with public health training
institutions, faculty development, and technical
program assistance, FETP develops leadership
and management programs for public health pro-
fessionals. The program combines experiential
training and supervised applied management
improvement projects to help public health pro-
fessionals acquire the knowledge and skills
needed to improve organizational performance,
shape the public health agenda, and strengthen
public health practice in their countries.

FETP is a 2-year, full-time training program
with approximately 25% of the time spent in
classroom instruction and 75% spent in field
assignments. The training is competency-based
with close supervision. The trainees provide epi-
demiologic services to the Ministry of Health
during their training, including surveillance sys-
tem assessments and outbreak investigations.
Graduates receive a certificate or, in some pro-
grams, a degree. FETP trainees take courses in
epidemiology, communications, and economics
and management. They also learn about quantita-
tive and behavior-based strategies. In addition,
FETP trainees work in the field, where they con-
duct epidemiologic investigations and field sur-
veys; evaluate surveillance systems; perform
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disease control and prevention measures; report
their findings to decision and policy makers; and
train other health workers.

FETPs are developed as Ministry programs,
not CDC programs. The program is located in the
Ministry of Health and is tailored to the country’s
needs and priorities. In order for an FETP to be
successful, the Ministry of Health must be
actively engaged and supportive. To attract the
best trainees to the program, the Ministry must
provide support for the trainees during the pro-
gram and develop an attractive career ladder for
them after graduation. In order for the program to
move toward sustainability, the Ministry must
provide a Ministry of Health employee to serve
as the counterpart to the resident advisor.

Leadership and the New Public Health

To more effectively address the challenges that
lay ahead in sexual health and public health, we
need new types of leaders working at every level
of the health system. Although the specific work
commitments and associated performance mea-
sures may differ from one setting to another, the
key responsibilities of effective leadership for the
new public health remain the same. Key among
these attributes are the ability to clearly articulate
vision and values, build effective teams, under-
stand and organize for performance and scale,

improve measurement and accountability, learn-
ing to live with complexity, and understanding
and dismantling cultural barriers.

Clearly Articulate Vision and Values

Effective leaders must be clear about what they
want to achieve, within what time frame, and at
what cost. If leaders do not drive the process of
program development, implementation, and
scale-up with a clear vision, then programs are
likely to fail. If our public health institutions and
sexual health programs do not embody a clear set
of values that empower managers and staff to
continuously challenge themselves to perform
more effectively and harmoniously, the programs
will be inefficient and unsustainable. Similarly, if
individuals within institutions are not offered the
incentives to push themselves and others to scale
up successful interventions, then the current pat-
tern of pervasive “short-termism” and fragmenta-
tion of effort will continue to characterize national
policies and programs as well as policies and
approaches of donors.

Building Effective Teams

The new public health will be increasingly
networked, requiring new, robust, and effective
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partnerships with traditional and nontraditional
partners. Effective program performance requires
effective teamwork, and new public health lead-
ers must be trained and skilled in thinking about
the nature, shape, and form of partnerships
required for effective program functioning and
impact. Individual practitioners tend to have lim-
ited control over the fate of clients and systems,
therefore, teamwork across disciplines is gener-
ally required if value and outcomes are to
improve. New public health leaders must inte-
grate the focus on outcomes and impact with the
effective use of performance measurement as a
motivating tool to organize their colleagues and
drive improvement.

Organize for Performance and Scale

The new public health focus on scale, coverage,
and impact is occurring at a time characterized
by diminishing resources, a drive towards better
value for money, and increasing the efficiency
and impact of our public health investments. For
the new public health leader, this means incor-
porating a renewed focus on performance and
scale. In general, ideas about what will work
and visions of scale emanate from people in and
around the public health workforce [69], and the
presence of a “champion” of these ideas is gen-
erally necessary for scaling up efforts. A cham-
pion believes in the potential of an idea, model,
or intervention, is committed to promote its
scaling up, sticks with the agenda, and can con-
vince others to follow her or his lead. A com-
mon feature of effective champions is that they
are persistent, well connected, have coalition-
building skills, articulate a clear vision amidst
complexity, and have credibility that facilitates
the mobilization of resources [69]. It is also
desirable for them to know how to generate
commitment by appealing to social values, to
identify the critical challenges in their environ-
ments, and to have the relevant technical compe-
tence, management skills, and capacity to
motivate and train others [70].
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Learning to Live with Complexity

The nature of the activities required to effectively
manage and improve sexual health-related issues
in any setting are increasingly complex, involv-
ing numerous diverse and independent processes,
activities, partnerships, and relationships [71].
These complex, adaptive systems consist of a
number of heterogeneous agents, each of which
makes decisions about how to behave and which
may evolve over time. These agents interact with
each other leading to an emergence of a “whole”
that is more than the sum of its parts. Therefore,
one cannot understand the whole system by sim-
ply looking at its individual parts. This makes the
job of leaders in prevention increasingly difficult
as it becomes more challenging to predict what
will happen with budgets, staffing, programs, or
the interactions between various parts of a pro-
gram. The same starting conditions may yield
different results and, in a complex and changing
environment, actions may yield unintended con-
sequences. In addition, rare events can be more
significant than average ones, and may occur
more often than planned for. Today’s leaders
must be able to navigate complexity, often by
making changes to the way(s) in which they
approach key tasks, engage partners, and priori-
tize actions [72]. For example, new skills, includ-
ing forecasting, risk assessment and mitigation,
prioritization, and managing tradeoffs, will
become increasingly important for the new pub-
lic health leader, and in turn, help these policy
makers, planners, implementers, and researchers
to explore different and innovative approaches
for reaching populations in need with effective,
equitable, and efficient health services [72]
(Table 10.4).

Dismantling Cultural Barriers

Cultural barriers challenge the ability to collabo-
rate and develop partnerships—essential skills
for dealing with complex or chaotic environ-
ments. Such environments are characterized by
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Table 10.4 Leading in complex contexts

Characteristics of complex systems:

¢ Involves large number of interacting elements

* The interactions are nonlinear and minor changes can
produce disproportionately major consequences

¢ The system is dynamic, the whole is great than the
sum of its parts

e The system has a history, the past is integrated with
the present, and evolution is irreversible

* Hindsight does not lead to foresight as the external
conditions and systems constantly change

e Since the agents and systems constrain each other,
one cannot predict or forecast what will happen

Leadership strategies in complex systems:

*  Open up the discussion. Complex contexts require
more interactive communication than other domains

e Set barriers to limit or delineate behavior. Once
present, barriers allow the system to self-regulate
within those boundaries

» Stimulate attractors. Phenomena that arise when
small stimuli or probes resonate with people who
provide structure and coherence

e Encourage dissent and diversity. Dissent and debate
encourage the emergence of well-forged patterns and
ideas

*  Manage starting conditions and monitor for
emergence. Since outcomes are unpredictable, leaders
need to focus on creating environments from which
good things can emerge, rather than trying to bring
about predetermined results

Adapted from Snowden and Boone [73]

flux and unpredictability, no right answers, mul-
tiple competing priorities and ideas, and the need
for creative and innovative solutions. In these
environments, leaders will be increasingly tasked
to more rapidly probe, sense, and respond; create
environments that allow patterns to emerge;
increase their level of interaction and communi-
cation; and encourage dissent and diversity to
generate ideas. The twenty-first century leader
must be comfortable with a range of strategies
that both address cultural barriers and create work
environments in which cultural differences are
valued. Cultivating such an environment will
require leaders who are trained and competent to
openly discuss cultural backgrounds and values.
They must be able to identify and eliminate forms
of dominance (by hierarchy, function, race, gen-
der, etc.) that inhibit team members’ full contri-
butions while also acknowledging and swiftly
resolving the inevitable tensions that arise when

employees from different backgrounds share
ideas and emotions [74]. Other strategies for
managing multi-cultural teams include adapta-
tion (acknowledging cultural gaps openly and
working around them), structural interventions
(changing the shape, structure, or functioning of
the team), managerial interventions (manage-
ment directed resetting of productive group
norms and culture), and exit interventions (remov-
ing team members when other options have
failed) [75]. For the future improvement of our
prevention programs, structural and operational
changes including performance measurement,
process improvement, and teamwork must
become the norm.

Conclusions

Public health’s bottom line ultimately equates to
our effectiveness at promoting and protecting the
health of a diverse public, and is usually mea-
sured in health outcomes. The global spread of
HIV and other STIs, along with our prevention
responses, are complicated by complex social,
cultural, and political environments that are con-
stantly evolving; health systems that are frag-
mented; and a public health workforce that is
seriously challenged. Achieving real and sus-
tained improvements to these challenges requires
new types of leaders at every level. As we increas-
ingly shift towards a more value-oriented, perfor-
mance-driven health care, we will require leaders
working in sexual health and public health that
can similarly evolve, adapt, and reject previously
enshrined ways of working. Today and in the
future, sexual health leaders must increasingly
organize and work in teams effectively, measure
their performance by the health outcomes and
impact of their activities, apply financial and
behavioral incentives, improve processes, and
address ineffective practices that impede health
impact.

An increasing range of instruments and insti-
tutions exist to carry out the array of functions
required for effective leadership and governance
[5]. However, the added challenge for govern-
ments is to provide vision and direction for the
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whole health system, and oversee implementa-
tion of agreed-upon health policies through sys-
tems that are faced with critical governance and
stewardship challenges. Whether in developed
or resource-poor settings, many challenges
remain consistent and include: reconciling com-
peting demands for resources; working across
government to promote health outcomes; man-
aging growing private sector provision; tackling
corruption; responding to decentralization;
engaging with an increasingly vocal civil soci-
ety; and a growing array of international health
agencies [5].

Ultimately, a fundamental problem with lead-
ership and values in public health and sexual
health is that they will not last unless carefully
nurtured. Without such nurturing, the values and
incentives that move prevention programs to
operate both effectively and efficiently may
quickly turn into bureaucratic paralysis. Finding
ways to perpetuate good leadership and institu-
tional values dedicated to development, imple-
mentation, scaling up, evaluation, and quality
improvement are some of the main challenges
and opportunities for leadership in the twenty-
first century.
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Enhancing Women'’s Sexual Health:
Prevention Measures in Diverse

11

Populations of Women

Jeanne M. Marrazzo

Introduction

The landscape of interventions to prevent
transmission of sexually transmitted infections
(STI), including human immunodeficiency virus
(HIV), has changed considerably in the last
decade. Of particular relevance to women are the
licensure and uptake of highly effective immuni-
zation against genital human papillomavirus
(HPV) and associated prevention against associ-
ated consequences, including cervical cancer;
encouragement about the use of topical antiretro-
viral agents as pre-exposure prophylaxis to reduce
risk of HIV and genital herpes acquisition;
enhanced emphasis on expedited partner man-
agement and rescreening for persons infected
with C. trachomatis and N. gonorrhoeae; and the
availability of a modified female condom. While
these advances are encouraging, effective preven-
tion of HIV and the other STI remains a high pri-
ority, both internationally and domestically, and
most urgently among women. UNAIDS reported
in 2010 that while the rate of new HIV infections
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has fallen in several countries, these favorable
trends are at least partially offset by increases in
new infections in others; moreover, the propor-
tion of infections in women is increasing in sev-
eral countries, and young people ages 15-24
account for 41% of new HIV infections in sub-
Saharan Africa [1]. In 2008, the CDC revised its
estimates of the annual incidence of new HIV
infections in the USA by 40% (an increase from
an estimated 40,000 new infections annually to
approximately 56,000) [2]. Moreover, a large
proportion of new HIV infections continue to be
diagnosed in late stages of the disease, and
women are not exempt from these trends [3, 4].
As discussed below, rates of reportable non-HIV
STI either have not declined or have actually
increased in women. This chapter will review the
current state of prevention interventions for HIV/
STI in diverse populations of women.

It is worth noting from the outset that the com-
plexities that underlie women’s vulnerability to
many of the infections discussed here serve to
highlight that structural interventions with the
potential to effect system change are needed.
Globally, women’s socioeconomic and educa-
tional status is by far below that of men, and
power dynamics often place women at the lower
end of hierarchies within relationships and fami-
lies, and in the workplace. For many prevention
interventions to have a meaningful impact, these
inequities will need to be addressed, or at least
acknowledged.
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Epidemiologic Trends for High-Impact
Infections in Women, with Emphasis
on Adverse Impacts on Sexual/
Reproductive Health

Chlamydia trachomatis is the most commonly
reported infectious disease in the USA, and typi-
cally infects the cervix with occasional infection
of the urethra in some women. In 2009, >1.2 mil-
lion diagnoses of C. trachomatis were reported to
CDC, but approximately 3 million new cases are
estimated to occur annually [5]. Most chlamydial
infections cause neither signs nor symptoms and
thus are able to ascend without notice to the upper
reproductive tract. There, chronic infection can
elicit immunopathogenesis with consequent scar-
ring of the fallopian tubes, ovaries, endometrial
lining, and occasionally, the adjacent peritoneum
[6]. Thus, genital chlamydial infection is the
leading cause of preventable infertility and ecto-
pic pregnancy [7]. Selective screening of appro-
priate women is necessary to control this infection
and its sequelae, and most experts agree that it
has effected widespread declines in reproductive
tract sequelae; whether it has effected declines in
prevalent infection is a question of debate [8].
The U.S. Preventive Services Task Force and the
CDC recommend that all sexually active women
age 25 years or younger be screened annually for
C. trachomatis, with screening of older women
based on behavioral risk criteria [9]. Despite this,
rates of appropriate screening in young women
remain suboptimal, and interventions to enhance
screening in target populations are needed [10].
In 2009, the number of reported cases of gon-
orrhea in the USA remained stable, with the
highest attack rates occuring in 15- to 24-year-
old women and men; however, after adjustment
for sexual experience, the highest rates are seen
in sexually active 15- to 19-year-old women
[11]. According to the population-based National
Health and Nutrition Examination Survey
(NHANES), in 1999-2002, the prevalence was
higher among non-Hispanic black persons rela-
tive to white (1.2%; CI, 0.7-1.9%), and 46% of
those infected with gonorrhea also had C. tracho-
matis detected [12]. The Ad Health study of young
adults showed similar results in 2001-2002.
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Among 12,548 persons aged 18-26 years, the
prevalence of gonorrhea was 0.43% (95% CI,
0.29-0.63%), and strikingly higher in blacks
than whites (2.13%; 95% CI 1.46-3.10%) [13].
Overall, more cases of gonorrhea are reported in
men than women, which probably reflects both a
greater ease of diagnosis in men and a substan-
tially higher rate of infection in men who have
sex with men (MSM) than in heterosexual men
and women. The rate of gonorrhea in African
American populations in the USA is almost 25
times higher than that in whites or persons of
Asian ancestry; Latino populations and Native
Americans experience intermediate rates. Only a
small portion of these differences can be
explained by greater attendance of nonwhite
populations at public clinics, where case report-
ing is more complete than in private health facil-
ities. Race and ethnicity are demographic
markers of increased risk, not factors that directly
denote a high risk for gonorrhea or other STDs.
Differing incidence rates between population
subgroups are related less to variations in num-
bers of sex partners than to complex and poorly
understood differences in sex partner networks,
as well as access to health care and related soci-
etal factors. A detailed analysis of rising gonor-
rhea incidence in California from 2003 to 2005
raised the importance of contact with a recently
incarcerated partner as a major risk, and high-
lighted the relatively understudied contribution
of this infection in corrections settings, espe-
cially for women [14].

The major current concern with gonorrhea is
advancing antimicrobial resistance. Overall,
prevalence of fluoroquinolone-resistant strains,
which was <1% during 1990-2001, increased to
4.1% in 2003, and 13.8% in 2006. [15] Such
increases prompted CDC to recommend in 2007
that fluoroquinolones no longer be used to treat
gonorrhea in the USA [16]. Highlighting this
relentless trend, the CDC reported the first case
of a clinical isolate of N. gonorrhoeae with high-
level resistance to azithromycin from a woman
evaluated in Hawaii in early 2011 [17]. Of note,
the CDC’s Gonococcal Isolate Surveillance
Project (GISP), the sole national system designed
to monitor emergence of antimicrobial resistance
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in this pathogen, tests isolates only from men
with symptoms of urethritis who are seeking care
at selected Sexually Transmitted Disease (STD)
Clinics. These data may approximate antimicro-
bial resistance patterns in women, but the impli-
cations of potential differences in the spectrum of
gonorrhea in women are worth noting: antibiotic
regimens for pelvic inflammatory disease (PID)
should retain excellent activity against gonor-
rhea, and options in the current landscape are
quite limited. Infertility resulting from fallopian
tube obstruction is the most common serious
consequence of PID and occurs in 15-20% of
women after a single episode and 50-80% of
those who experience three or more episodes
[18]. Infertility may be more common after chla-
mydial than gonococcal PID, perhaps because
the more acute inflammatory signs associated
with gonorrhea bring women to diagnosis and
treatment sooner. Moreover, N. gonorrhoeae is a
nefarious player in PID. The PID Evaluation and
Clinical Health (PEACH) study enrolled over
800 women aged 14-37 with symptomatic PID
[19]. Despite clinical cure and apparent microbi-
ologic eradication of gonorrhea, as evidenced by
lower tract cultures, infertility rates were 13% for
women with N. gonorrhoeae identified, 19% for
those with C. trachomatis, and 22% for those
with anaerobic bacteria over 35 median months
of follow-up [20]. Rates of chronic pelvic pain
were 27% among women with gonococcal
infection [21].

The resurgence of syphilis in the USA, and in
many other industrialized countries, has largely
involved men who have sex with men (MSM) [5].
In 2009, cases of primary and secondary syphilis
comprised the highest number of cases reported
since 1995, and the majority of these occurred in
men [5]. However, some data suggest that an epi-
demiologic shift of the syphilis resurgence into
heterosexual networks may be underway [22].
Congenital syphilis continues to occur in the
U.S., largely in situations where prenatal screen-
ing was not obtained. For example, high rates of
congenital syphilis in Maricopa County, Arizona
(U.S.) prompted an analysis of syphilis case
report data from state and county health depart-
ments [23]. This showed that among 970 women

199

reported to have syphilis, 49% were Hispanic, of
whom 49% were non-US citizens. Of the latter
group, the majority (64%) reported having a male
sex partner who reported drug use or anonymous
sex. These data indicate the complex interplay of
limitations in successful access to care and sexual
networks that are likely needed to sustain out-
breaks of this devastating neonatal disease, and
the interventions needed to prevent them [24].

Sexually transmitted herpes simplex virus
(HSV) infections now cause most genital ulcer
disease throughout the world and an increasing
proportion of cases of genital herpes in develop-
ing countries with generalized HIV epidemics,
where the positive feedback loop between HSV
and HIV transmission is a growing, intractable
problem. Despite this consistent link, random-
ized trials evaluating the efficacy of suppressive
antiviral therapy to suppress HSV in both HIV-
uninfected and HIV-infected persons have not
demonstrated a protective effect against acquisi-
tion or transmission of HIV [25, 26]. In the USA,
the prevalence of antibody to HSV-2 began to fall
in the late 1990s, especially among adolescents
and young adults; the decline is presumably due
to delayed sexual debut, increased condom use,
and lower rates of multiple (>4) sex partners, as is
well documented in the U.S. Youth Risk Behavior
Surveillance System (YRBSS) [27].

Genital human papillomavirus (HPV) remains
the most common sexually transmitted pathogen
in this country, infecting 60% of a cohort of ini-
tially HPV-negative, sexually active Washington
state college women within 5 years in a study
conducted from 1990 to 2000 [28]. The scale-up
of HPV vaccine coverage among young women—
discussed in detail in text that follows — promises
to lower the incidence of infection with the HPV
types included in the vaccines. The available vac-
cines target the major oncogenic HPV types
(16/18), responsible for the majority of cervical
cancers; the quadrivalent vaccine targets the two
HPV types that cause genital warts (6/11) as
well. Uptake of the vaccines has generally been
good, with the majority of US pediatricians offer-
ing it to older adolescents; however, barriers
remain, most significantly, high cost [29]. A great
deal of activity in designing post-immunization
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surveillance programs to monitor genital HPV
infection and related consequences is now
underway [30].

Finally, vaginal infections are an under-rec-
ognized cause of morbidity in women, and in the
case of trichomoniasis and bacterial vaginosis
(BV), increase the risk of acquisition of other
STI, including HIV [31]. Up to 50% of women
of reproductive age in developing countries have
bacterial vaginosis (arguably acquired sexually),
and trichomoniasis remains a sexually transmit-
ted cause of vaginitis worldwide. Although few
nationally representative surveys have been per-
formed, trichomoniasis prevalence measured by
culture of vaginal fluid was reported for women
in the National Health and Nutrition Survey
(NHANES), which uses a complex, stratified,
multistage probability sample design with
unequal probabilities of selection to obtain a
nationally representative sample of the U.S.
civilian noninstitutionalized population. Of over
3,754 women in the 2001-2004 NHANES who
supplied a self-collected swab of vaginal secre-
tions for T. vaginalis PCR assay, prevalence was
3.1% (95% CI, 0.7-2.3%) [32]. Prevalence was
1.3% among non-Hispanic white women, 1.8%
among Mexican American women, and 13.3%
among non-Hispanic Black women. Independent
risks for infection included non-Hispanic black
race/ethnicity, being born in the U.S., higher
number of lifetime sex partners, increasing age,
lower educational level, poverty, and douching.
Only 15.2% with trichomoniasis reported vagi-
nal symptoms. Of significant interest is that
49.8% of women with trichomoniasis also had
bacterial vaginosis. Using PCR assay applied to
12,449 participants in the National Longitudinal
Study of Adolescent Health, overall prevalence
was 2.3% (95% CI, 1.8-2.7%), and higher in
women (2.8%), especially Black women (10.5%)
[33]. In a study of trichomoniasis in over 13,000
women in the second trimester of pregnancy, the
prevalence by culture was 13%. Infection by T.
vaginalis was associated with Black race, being
unmarried, a history of gonorrhea, and having
multiple sexual partners during pregnancy. The
high prevalence of this sexually transmitted
pathogen in pregnant women is of concern
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because data suggest that trichomoniasis is
linked with an increased risk of low birth weight.
However, treatment of symptomatic trichomo-
niasis has not been shown to reduce preterm
birth [34].

Demographic Trends in Sexual Risk
Behaviors

Specific Practices and Associated Risk

Vaginal, Oral, Anal Sex

Several recent reviews have described patterns of
sexual behavior across various age groups and
populations [35]. Of great interest for populations
most susceptible to bacterial STI are surveys of
adolescents. The 2009 Youth Risk Behavior
Surveillance System (YRBSS) was conducted
among students in grades 9-12. Among high
school students nationwide, 34.2% were cur-
rently sexually active, 38.9% of currently sexu-
ally active students had not used a condom during
their last sexual intercourse, and 2.1% of students
had ever injected an illegal drug [36].

Same- and Opposite-Sex Behavior

According to the 2006-2008 National Survey of
Family Growth, 13% of women aged 15—44 and
5.2% of men reported same sex behavior in their
lifetime [37]. Women who have sex with women
(WSW) represent diverse communities of women
who may exclusively have sex with women, or
historically (or currently) engage in sexual part-
nerships with both men and women. Despite the
fact that same sex behavior is not infrequent
among women in the USA and despite the wide-
spread prevalence of chlamydia, little data at the
clinic, community, or population levels are avail-
able that describe its prevalence among these
sexual minority communities. Numerous studies
support that greater than 90% of women who
self-identify as lesbian report a sexual history
with men [38]. Moreover, recent studies indicate
that some communities of WSW, particularly
adolescents and young women might be at
increased risk for STDs and HIV as a result of
certain reported risk behaviors [39—41], including
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sex with high risk men. Same-sex sexual behavior
is likely underreported to care providers [42].
Moreover, tremendous gaps of knowledge exist
in understanding what specific sexual behaviors
among WSW place them at risk for STI. Sexual
practices involving digital-vaginal or digital-anal
contact and those including penetrative sex
objects represent plausible means for transmis-
sion of cervicovaginal secretions.

Genital Hygiene Measures

Vaginal douching does not protect against
acquisition of STD/HIV, and increases the risk
of certain vaginal infections, notably BV.
Among HIV-uninfected Kenyan female sex
workers, increased frequency of vaginal wash-
ing was associated with a higher likelihood of
BV, as were vaginal lubrication with petroleum
jelly (OR 2.8, 95% CI=1.4-5.6), lubrication
with saliva (OR=2.3, 95% CI=1.1-4.8), and
bathing less than the median for the cohort (14
times/week; OR=4.6, 95% CI=1.2-17.5). The
authors concluded that modification of intrav-
aginal and general hygiene practices should be
evaluated as potential strategies for reducing the
risk of BV [43].

Genital hygiene methods for washing after
sexual exposure, including vaginal washing and
douching, are ineffective in protecting against
HIV and STD and may increase the risk of bacte-
rial vaginosis, some STD, and HIV [44].

Hormonal Contraception

While exogenous hormones may modulate
mucosal immunity to STD/HIV, data remain
insufficient to recommend that women modify
their hormonal contraceptive practices to reduce
their risk of STD/HIV acquisition. Hormonal
contraceptives do not provide protection against
STD/HIV acquisition, and need to be used in
conjunction with barrier methods of protection
(condoms) in women at risk. A systematic review
of data from 1966 through early 2005 concluded
that studies of combined oral contraceptive and
depot medroxyprogesterone use generally
reported positive associations with cervical chla-
mydial infection, although not all associations
were statistically significant. For other STI, the
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findings suggested no association between
hormonal contraceptive use and STI acquisition,
or the results were too limited to draw any con-
clusions. Evidence was generally limited in both
amount and quality, including inadequate adjust-
ment for confounding, lack of appropriate control
groups and small sample sizes. Thus, observed
positive associations may be due to a true asso-
ciation or to bias, such as differential exposure to
STI by contraceptive use or increased likelihood
of STI detection among hormonal contraceptive
users [45].

The relationship between hormonal contra-
ception and HIV acquisition was recently exam-
ined in two well done observational studies. The
largest and most sophisticated cohort investiga-
tion prospectively followed 6109 HIV-uninfected
women from family planning clinics in Uganda
and Zimbabwe to assess risk of HIV acquisition
over 15-24 months [46]. Neither combined oral
contraceptives (HR, 0.99; 95% CI, 0.69-1.42)
nor DMPA (HR, 1.25; 95% CI, 0.89-1.78) was
associated with risk of HIV acquisition overall,
including among participants with cervical or
vaginal infections. However, hormonal contra-
ceptive users who were HSV-2 seronegative had
an increased risk of HIV acquisition (for com-
bined oral contraceptive use, HR, 2.85; 95% CI,
1.39-5.82; for DMPA, HR, 3.97; 95% CI,
1.98-8.00).

A second study accounted for HSV-2 serosta-
tus in a prospective cohort study of 1206 HIV
seronegative sex workers from Mombasa, Kenya
who were followed monthly. 233 women acquired
HIV (8.7/100 person-years). HSV-2 prevalence
(81%) and incidence (25.4/100 person-years)
were high. In multivariate analysis, including
adjustment for HSV-2, HIV acquisition was asso-
ciated with use of oral contraceptive pills
(adjusted HR, 1.46; 95% CI, 1.00-2.13) and
depot medroxyprogesterone acetate (adjusted
HR, 1.73;95% CI, 1.28-2.34). The effect of con-
traception on HIV susceptibility did not differ
significantly between HSV-2 seronegative and
seropositive women. HSV-2 infection was asso-
ciated with elevated HIV risk (adjusted HR, 3.58;
95% CI, 1.64-7.82). These authors concluded
that in this group of high-risk African women,
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hormonal contraception and HSV-2 infection
were both associated with increased risk for HIV
acquisition. HIV risk associated with hormonal
contraceptive use was not related to HSV-2
serostatus [47].

A retrospective cohort study at a U.S. univer-
sity clinic assessed STI incidence among 304
HIV-infected women, 82 of whom received
DMPA and 222 who did not. No significant dif-
ferences in trichomoniasis, chlamydial infection,
and gonorrhea occurred between the women
receiving or not receiving DMPA [48].

Groups with Specific Concerns

Adolescents

Adolescent females have the highest rates of
chlamydia and gonorrhea in the USA. Risk is
elevated in this group relative to other age groups
likely due to a combination of biological predis-
position (cervical ectopy, which exposes more
vulnerable columnar epithelium to these patho-
gens), behavior (participation in sexual networks
with high levels of infection) and access to care
(inability to independently pay for health care
and concerns for confidentiality). In 2009, rates
of chlamydia increased in 15-19 year-old women
1.8% from the prior year, to 3,329.3 cases per
100,000 population [5]. While women in this age
group continue to have the highest gonorrhea
rates (568.8 cases per 100,000 population), this
number actually represented a decline of 10.5%
from 2008.

Data support the need for adolescents to
receive comprehensive, current, and accessible
information on prevention of STD/HIV and preg-
nancy, including condoms. Data from the 1994 to
2002 National Longitudinal Study of Adolescent
Health (Add Health) compared subsequent sex-
ual behaviors and risk of STI among adolescents
who did and did not use a condom at their sexual
debut [49]. Adolescents who reported condom
use at sexual debut were more likely to report
condom use at most recent intercourse (on aver-
age, 6.8 years after sexual debut), and were half
as likely to test positive for chlamydia or gonor-
rhea (adjusted OR 0.50; 95% CI, 0.26-0.95).
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Reported number of lifetime sexual partners did
not differ between the two groups. A separate
analysis of Add Health data included teens
enrolled in 2001 who were followed 1 and 3 years
later; those teens who took a virginity pledge
reported a longer time until sexual debut than
teens who did not take similar pledges [50].
However, overall sexual behaviors subsequent to
pledging, including patterns of condom use, did
not differ between these groups. A more recent
analysis demonstrated that teens who took the
pledge and who did have sex were less likely to
use condoms at sexual debut [51].

Pregnant Women

Surprisingly few data are available on STI/HIV
incidence in pregnancy, but data suggest that this
period is a time of enhanced vulnerability for
acquisition of these infections, particularly HIV.
Moreover, women who acquire HIV during preg-
nancy are more likely to transmit the virus to
their infants in utero, probably due to a combina-
tion of the high plasma HIV viral loads associ-
ated with the primary infection period and
cell-mediated immunomodulation during preg-
nancy. Of course, non-HIV STI transmission to
the neonate can have devastating consequences
as well; the majority of congenital syphilis cases
likely result in spontaneous abortion, for exam-
ple, and both C. trachomatis and N. gonorrhoeae
cause serious ophthalmic and (in the case of chla-
mydia) respiratory problems.

Sexual Minorities

Prior studies indicate that women who practice
same sex behavior, including exclusively same
sex behavior, are at risk for STIs, including geni-
tal types of human papillomavirus (HPV), HIV,
genital herpes, and trichomoniasis [52-58].
Moreover, bacterial vaginosis (BV) occurs com-
monly among women who report sex with women,
and there is a high degree of concordance among
monogamous same sex couples, suggesting a
potential role for sexual transmission in this group
[59]. These observations emphasize the need for
healthcare providers and public health advocates
to address the sexual and reproductive health care
needs of this group of women in a comprehensive
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and informed manner. Beyond exploring the sex
and number of sex partners of their WSW patients,
providers should elicit history of past and current
sex with men, history of preventive health exami-
nations (including Papanicolaou smears and STI
screens), detailed sexual practices (oral sex, anal
sex, penetrative sex with toys/objects, etc.), use of
safer sex methods (dental dams, condoms, etc.)
and associated drug use.

In the first analysis of its kind, investigators
found that women aged 15-24 years attending
family planning clinics in the U.S. Pacific
Northwest 1997 through 2005 and who also
reported same sex behavior had higher positivity
of C. trachomatis than women who reported
exclusively heterosexual behavior [60]. Factors
associated with chlamydial infection among
WSW in this study included use of nucleic acid
amplification tests (NAAT) for diagnosis, testing
at a non-“routine visit,” report of genitourinary
symptoms and report of a sex partner with chla-
mydial infection. Over the study period, WSW
who reported sexual behavioral risks also had the
highest chlamydia positivity compared to women
reporting sex only with or women who reported
sex with men and women who reported similar
risks. Interestingly, a greater proportion of women
reporting sex with men and women reported sex-
ual risk behaviors compared with both hetero-
sexual women and those reporting sex only with
women; despite this, C. trachomatis positivity
was not highest in this group. Of note, there was
relatively high chlamydia positivity among
American Indian/Alaska Native WSW, a finding
that is consistent with racial/ethnic disparities
previously described from the Region X IPP data
[61]. The finding of higher chlamydia positivity
among WSW relative to women reporting sex
exclusively with men was unexpected. Possible
explanations for this observation relate to differ-
ences in these two groups’ use of reproductive
health care services (including chlamydia screen-
ing), biological susceptibility to lower genital
tract infection, infrequent use of barrier methods
to prevent STI transmission with female partners,
trends towards higher risk behaviors, and differ-
ential characteristics of their respective sexual
networks.
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Several investigators have reported that WSW
are less likely to undergo routine Papanicolaou
smear screening—and generally, preventive
gynecologic care, often sought in the context of
obtaining birth control—relative to their exclu-
sively heterosexual counterparts [62, 63]. This
would logically reduce the number of health care
encounters at which chlamydia testing would
likely be performed. Moreover, most women who
report same sex behavior often do not believe that
they are at risk of acquiring STI from their female
partners [64]. This may lead to less frequent use
of some preventive measures (for example, wash-
ing sex toys between partners) or infrequent use
of barrier methods (including gloves, condoms,
dental dams) for STI prevention [65]. Further,
health care providers do not always obtain a com-
plete sexual history and may thus fail to elicit
reports from WSW of higher risk behaviors that
would prompt C. trachomatis screening and
related prevention counseling [66].

Another potential explanation for finding of
some STI, including chlamydia, among WSW
relates to selection of sex partners. Some women
who report same sex behavior may be more likely
to select higher risk sex partners and participate
in higher risk behaviors, including unprotected
vaginal and anal sex with homosexual or bisexual
men [38, 67]. One large cross-sectional survey
across health care sites in the USA found that
women who identified as lesbians reported more
male sex partners and higher numbers of male
sex partners who reported sex with other men in
the past year than either heterosexual or bisexual
women [41]. In a Seattle-based study of women
reporting sex with at least one woman in the past
year, concurrency (overlap between partnerships
reported by participant) was common, especially
among bisexual women [68]. Bisexual women
frequently reported inconsistent condom use
with either vaginal or anal intercourse with men.
Many of these women (16%) believed their male
partner had sex with another man at some point
in time. Additional studies have demonstrated
other high-risk behaviors among some WSW,
including use of injection drugs and crack
cocaine, and exchange of sex for drugs or money
[38, 69-72].
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Taken together, the data cited above empha-
size that WSW should undergo routine age-based
annual screening for C. trachomatis as recom-
mended by current guidelines. No data are avail-
able to inform screening for N. gonorrhoeae in
this group.

In the USA, the National Health and Nutrition
Examination Surveys (NHANES) have provided
the principal window into population-based
trends in HSV seroprevalence in adults since the
survey first reported on this outcome in 1989
[73]. Using audio computer assisted self-inter-
view (A-CASI) obtained from women ages
18-59 years who participated in NHANES 2001—
2006, Xu and colleagues assessed participants’
report of recent and life time same-sex behavior
[74]. In addition, a subset of these women, ages
18—49 years, had type-specific serologic testing
for HSV that, as they point out, can serve as a
valuable surrogate marker for cumulative lifetime
sexual risk. The percentage of participants who
reported ever having had sex with another woman
translates to 5.7 million (95% CI, 4.9-6.6), a
number that will serve as a useful denominator
for future analyses and that emphasizes the nor-
mative aspects of this behavior. Moreover, more
than half of all respondents who reported having
sex with another woman in their lifetime identified
themselves as heterosexual, including 25% who
reported having had sex with another woman in
the prior year. These findings are very good
reminders that equating sexual behavior to sexual
identity —a tendency still evident in many clini-
cal interactions and some guidelines—is neither
reliable nor advisable, and is essentially
scientifically irresponsible.

In the NHANES group, 7.1% of women
reported ever having had sex with a woman
(95%Cl, 6.1-8.2), significantly lower than the
11.2% reported in the 2002 National Survey of
Family Growth (another large, U.S. population-
based survey) [75], but higher than the 4.9%
reported in the U.K.’s National Survey of Sexual
Attitudes and Lifestyles (NATSAL 2000, 1999—
2001) [63]. It is unlikely that the true prevalence
differs greatly between the USA and the UK.,
but several factors may have contributed to
these discrepancies: interviewing methodology,
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phrasing of survey questions and the changing
sociopolitical climate. Using CASI has been
shown to increase the frequency of reporting of
potentially stigmatized behaviors; paradoxically,
CASI was not used in the NSFG study, but was
employed in both NHANES and NATSAL. The
phrasing of questions regarding sexual practices
differed: the NSFG study asked participants
about “a sexual experience,” the definition of
which could conceivably be open to interpreta-
tion, while NHANES and NATSAL asked more
specifically about sexual practice. And lastly,
timing is everything— particularly in reference to
generational attitudinal shifts. Report of any life-
time same-sex behavior in NHANES was consid-
erably higher in younger women, peaking at 9.4%
in ages 18-29 years, and in fact, was negatively
correlated with increasing age. The higher over-
all prevalence of lifetime same-sex behavior in
this age group has been suggested by other data,
and may truly reflect that times really are chang-
ing: more open attitudes and evident tolerance for
homosexuality has likely created a freer climate
for young women to pursue and to report sexual
relationships with other women.

Xu and colleagues found strikingly high sero-
prevalence of HSV-2 in certain subgroups of
women who reported ever having had sex with a
woman, and identified some intriguing risks as
well. The most intriguing finding was that HSV-2
seroprevalence was significantly higher among
the groups of women reporting same-sex behav-
ior. The HSV-2 seroprevalence of women who
identified as heterosexual and reported no life-
time same-sex behavior was 23.8%, compared to
45.6% of women who identified as heterosexual
with some lifetime same-sex behavior, or 35.9%
of women who identified as bisexual —although
the bisexual group reported a higher number of
lifetime male sex partners than the former
(median, 17.6 vs. 10.8). HSV-2 seroprevalence
was 30.3% for those sexually active with women
in the past year and 36.2% for those ever active
with women. Interestingly, the seroprevalence of
HSV-2 among women who self-identified as
“homosexual” (8.2%) was nearly identical to that
in a much smaller, clinic-based sample done in
Seattle nearly a decade ago [56]. It is worth
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noting, though, that even among (the admittedly
small number of) self-identified homosexual or
lesbian participants in NHANES, most (84%)
had had at least one male sex partner, so the
authors could not estimate HSV-2 seroprevalence
among women who reported no lifetime sex with
men. Report of same-sex behavior—whether
during the lifetime or more recently —was also
associated with earlier sexual debut and higher
numbers of total lifetime sex partners; however,
self-identification (as homosexual, bisexual, or
heterosexual) significantly impacted this associa-
tion. Again, even these relatively straightforward
data collected at the population level emphasize
the complex interplay between sexual behavior,
identity, and orientation.

Prevention Interventions in Women,
with Emphasis on Relevance to and
Access for Key Vulnerable Populations

Barrier Methods

Male Condoms

When used consistently and correctly, male latex
condoms are effective in preventing sexual trans-
mission of HIV and other STDs, including chla-
mydia, gonorrhea, syphilis, genital HPV, and
trichomoniasis. By limiting lower genital tract
infections, male condoms might also reduce the
risk of women developing pelvic inflammatory
disease (PID) [76]. In heterosexual serodiscor-
dant relationships in which condoms were con-
sistently used, HIV-negative partners were 80%
less likely to become HIV-infected compared
with persons in similar relationships in which
condoms were not used [77]. Condom use may
also reduce the risk for transmission of herpes
simplex virus-2 (HSV-2), although data for this
effect are more limited [78, 79]. Finally, condom
use reduces the risk of HPV [80, 81] and HPV-
associated diseases (e.g., genital warts and cervi-
cal cancer) [82]. Use of condoms has been
associated with regression of cervical intraepi-
thelial neoplasia (CIN) [83] and clearance of
HPV infection in women, and with regression
of HPV-associated penile lesions in men [84].
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A prospective study among newly sexually active
college women demonstrated that consistent con-
dom use was associated with a 70% reduction in
risk for genital HPV transmission. Investigators
followed 82 female university students who
reported their first intercourse with a male part-
ner either during the study period of within
2 weeks before enrollment [81]. Cervical and
vulvovaginal samples for HPV DNA testing and
Pap smears were collected every 4 months.
Incidence of genital HPV infection was 37.8 per
100 patient-years at risk among women whose
partners used condoms for all instances of inter-
course during the 8 months before testing, com-
pared with 89.3 per 100 patient-years at risk in
women whose partners used condoms less than
5% of the time (adjusted hazard ratio (HR) 0.3,
95% CI, 0.1-0.6). In women reporting 100%
condom use by their partners, no cervical
squamous intraepithelial lesions (SIL) were
detected in 32 patient-years at risk, whereas 14
incident lesions were detected during 97 patient-
years at risk among women whose partners did
not use condoms or used them less consistently.

In an analysis that pooled data from all pub-
lished studies that prospectively assessed condom
use and HSV-2 incidence, persons who always
used condoms had a 30% decreased risk of
acquiring HSV-2 compared with those who
reported no condomuse (P=0.01) [85]. Moreover,
risk of acquiring HSV-2 decreased by 7% for
every additional 25% increment in the time that
condoms were used (P=0.01). Conversely,
HSV-2 acquisition rose steadily with report of
increasing frequency of unprotected sex acts.
These effects were consistent for men and
women.

Two general categories of nonlatex condoms
exist. The first type is made of polyurethane or
other synthetic material and provides protection
against STD/HIV and pregnancy equal to that of
latex condoms. These condoms provide an
acceptable alternative for persons unable to use
latex condoms. A Cochrane review concluded
that while one nonlatex condom (eZon) did not
protect against pregnancy as well as its latex
comparison condom, no differences were found
in the typical use efficacy between the Avanti and
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the Standard Tactylon and their latex counter-
parts. The nonlatex condoms had higher rates of
clinical breakage than latex comparators (OR for
clinical breakage, 2.64 (95% CI, 1.63-4.28) to
495 (95% CI, 3.63-6.75)). Contraceptive
efficacy of nonlatex condoms could not be esti-
mated, and will require more research [86]. The
FDA has published draft guidelines modifying
the labeling on male latex condoms to reflect
these findings [87].

Female Condoms

Laboratory studies indicated that the original ver-
sion of the female condom (Reality™) is an
effective mechanical barrier to viruses and semen.
If used consistently and correctly, the female
condom might substantially reduce the risk for
STI. Female condoms are safe to use repeatedly
if proper care procedures are followed. Two sys-
tematic reviews support the potential effective-
ness of female condoms. The first reviewed 137
articles and abstracts on various aspects of the
female condom and five randomized controlled
trials on its effectiveness [88]. The review con-
cluded that while the evidence is limited, “the
female condom is effective in increasing pro-
tected sex and decreasing STI incidence among
women.” A second systematic review concluded
that “randomised controlled trials provide evi-
dence that female condoms confer as much pro-
tection from STIs as male condoms.” [89].

The comparative effectiveness of the male
condom and female condom was assessed in a
randomized controlled trial that assigned women
to sequential use of ten male latex condoms, then
ten female polyurethane condoms [90]. The asso-
ciation between frequency and types of self-
reported mechanical failure and semen exposure
were measured by prostate-specific antigen.
Moderate to high postcoital prostate-specific
antigen (PSA) levels were detected in 3.5% of
male condom uses and 4.5% of female condom
users (difference 1.4; 95% CI, 1.6-3.7). PSA
levels were more frequent with mechanical
problems and less frequent with other problems
or correct use with no problems. Although
mechanical problems were more common with
the female condom, the risk of semen exposure
was probably similar.
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The FDA held an advisory meeting in
December 2008 to review evidence in support of
a new version of the female condom [91]. The
new version has a slightly modified shape, no
seam, and is made from nitrile (as opposed to
polyurethane, the material of the first version).
Modifications to the manufacturing process as a
result of this shift have resulted in considerable
cost reductions to the product. The advisory panel
voted to support FDA approval of the new female
condom, and it became available in 2009. The
new female condom is already in use in many
countries outside of the USA and has been
endorsed by the World Health Organization
(WHO) after a similar review process. This new
design should theoretically afford protection sim-
ilar to the polyurethane female condom and
allows for lower manufacturing cost.

Diaphragms

Observational studies demonstrate that dia-
phragm use protects against cervical gonorrhea,
chlamydia, and trichomoniasis [89]. The MIRA
trial examined the effect of a diaphragm plus
polycarbophil (Replens) lubricant on HIV acqui-
sition in women in Zimbabwe and South Africa.
The authors found no additional protective effect
of latex diaphragm, lubricant gel, and condoms
on HIV acquisition compared to condoms alone
[92]. A subsequent analysis of data from this
study evaluated outcomes of chlamydia and gon-
orrhea [93]. Median follow-up time was
21 months, and the retention rate was over 93%.
Four hundred seventy-one first chlamydia infec-
tions occurred, 247 in the intervention arm and
224 in the control arm with an overall incidence
of 6.2/100 woman-years (relative hazard (RH)
1.11, 95% CI: 0.93-1.33) and 192 first gonococ-
cal infections, 95 in the intervention arm and 97
in the control arm with an overall incidence of
2.4/100 women-years (RH 0.98, 95% CI: 0.74—
1.30). Results indicated that when diaphragm
adherence was defined as “always use” since the
last visit, a significant reduction in gonorrhea
incidence occurred among women randomized
to the intervention (RH 0.61, 95% CI: 0.41-
0.91). The authors concluded that while no
difference by study arm was found in the rate
of acquisition of chlamydia or gonorrhea,
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per-protocol results suggested that consistent use
of the diaphragm may reduce acquisition of
gonorrhea.

Another analysis from the MIRA trial esti-
mated the diaphragm’s effect on HPV incidence
and clearance in women in Zimbabwe [94]. No
overall difference in HPV incidence occurred at
the first post-enrollment visit and at 12 months,
or in HPV clearance at 12 months among women
HPV-positive at enrollment. However, clearance
of HPV type 18 was lower in the diaphragm
group at exit visit (RR 0.55; 05% CI: 0.33-0.89)
but not at 12 months. Women reporting dia-
phragm/gel use at 100% of prior sex acts had a
lower likelihood of having one or more new HPV
types detected at 12 months (RR 0.75; 95% CI:
0.58-0.96). The authors concluded that dia-
phragms did not reduce HPV incidence or
increase clearance.

Diaphragms should not be relied on as the sole
source of protection against STI or HIV infec-
tion. Diaphragms used with nonoxynol-9 (N-9)
spermicides have been associated with an
increased risk for bacterial urinary tract infec-
tions in women.

Other Methods

Microbicides

In general, results of topical microbicides with
nonspecific antimicrobial activity for the preven-
tion of HIV and STD have been disappointing
[95, 96]. Although a randomized controlled trial
comparing vaginal application of 0.5% PRO
2000 (a synthetic polyanionic polymer that
blocks attachment of HIV to the host cell) to
BufferGel (a vaginal buffering agent), placebo
gel, and condom use only found that PRO 2000
was associated with a 30% reduction in risk of
HIV acquisition relative to no gel use (adjusted
HR 0.70 (95% CI, 0.46-1.08; P=0.10)) or to pla-
cebo gel use (adjusted HR 0.67 (05% CI, 0.44—
1.02; P=0.06)), and that women randomized to
the PRO2000 arm who had high adherence to gel
and used condoms infrequently experienced a
78% reduction in risk [97], a considerably larger
study (the MDP301 trial, conducted in four
sub-Saharan African countries) assessing 0.5%
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PRO2000 relative to placebo gel found no
protective effect [98]. Taken together, these stud-
ies do not support further testing of polyanion-
type compounds with nonspecific activity against
STD and HIV.

Other microbicide products have not fared
well either. A randomized controlled trial com-
pared coitally dependent use of Carraguard (a
carrageenan derivative with in vitro activity
against HIV) to methylcellulose gel placebo
among South African women at high risk for HIV
infection. After 2 years follow-up, HIV incidence
in the Carraguard group (N=3,011) was 3.3 per
100 woman-years, and 3.8 per 100 woman-years
in the placebo group (N=2,994) (adjusted HR
0.87 (95% CI: 0.69-1.09)). Applicator dye test-
ing—one means of measuring actual vaginal
insertion of the product—indicated that adher-
ence to product was low (42% of sex acts over-
all). Self-reported product use was substantially
higher than the estimate obtained from applicator
testing, and some investigators have reported low
accuracy for applicator dye testing [99, 100].

Two randomized controlled trials compared
daily 6% cellulose sulfate (an HIV entry inhibi-
tor) vaginal gel to corresponding placebo. A mul-
ticountry trial enrolled 1398 African women at
high risk for HIV. Twenty-five newly acquired
HIV infections occurred in the cellulose sulfate
group and 16 in the placebo group, with an esti-
mated hazard ratio of infection for the cellulose
sulfate group of 1.61 (P=0.13). This result, which
is not significant, is in contrast to the interim
finding that led to the trial being stopped prema-
turely (hazard ratio, 2.23; P=0.02) and the sug-
gestive result of a preplanned secondary
(adherence-based) analysis (hazard ratio, 2.02;
P=0.05). No significant effect of cellulose sul-
fate as compared with placebo was found on the
risk of gonorrhea (HR, 1.10; 95% confidence
interval [CI], 0.74-1.62) or chlamydia (hazard
ratio, 0.71; 95% CI, 0.47-1.08). The authors con-
cluded that cellulose sulfate did not prevent and
may have increased risk of HIV acquisition [101].
A second randomized, placebo-controlled trial of
cellulose sulfate in Nigeria was stopped prema-
turely after the data safety monitoring board of the
multicountry trial concluded that cellulose sulfate
might be increasing the risk of HIV [101, 102].
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With the limited data available, cellulose sulfate
gel appeared not to prevent transmission of HIV,
gonorrhea, or chlamydial infection.

Two trials of the effectiveness of 1.0% C31G
(Savvy; a surfactant) in preventing HIV acquisi-
tion were similarly disappointing. In the first,
more women in the SAVVY group reported
reproductive tract adverse events than placebo
[103]. In the second, 33 seroconversions (21 in
the SAVVY group and 12 in the placebo group)
occurred in the 2,153 participants. The cumula-
tive probability of HIV seroconversion was 2.8%
in the SAVVY group and 1.5% in the placebo
group (P=0.121) with a hazard ratio of 1.7 for
SAVVY versus placebo (95% CI: 0.9, 3.5) [104].
The trials indicated that SAVVY did not reduce
the incidence of HIV infection, and may have
been associated with increased risks.

Pre-exposure Prophylaxis for HIV and STD
In the last 2 years, the field of pre-exposure pro-
phylaxis (PrEP) has been galvanized by the results
from clinical trials of antiretroviral medications
(ART) to impact transmission and acquisition of
HIV. In HIV-infected persons, ART reduces viral
load and presumably reduces infectiousness. A
recent trial, HPTN 052, provided more optimism
about the use of ARVs for prevention [105].
Focusing on the HIV infected partner of discor-
dant couples, HPTN 052 was a randomized, mul-
ticenter, clinical trial to evaluate the effectiveness
of ARV in preventing sexual transmission. To be
eligible, the HIV-infected partner needed to have
a CD4 cell count of 350-550 cells/mm?, above the
level of current WHO recommendations to initi-
ate therapy. Couples were randomized to one of
two study arms: (1) immediate initiation of ARV
in the index case upon enrollment, or (2) delayed
initiation of ARVs until two consecutive CD4 cell
counts were below 250 cells/mm? or with an AIDS
defining illness. The HPTN 052 results were strik-
ing, and validated findings from seven previous
observational studies [106]. Participants in the
immediate ARV initiation arm had a 96% lower
risk of acquiring HIV than those in the delayed
arm. Moreover, the HIV-infected partner in the
immediate arm also suffered fewer HIV-related
complications than those in the delayed arm.
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In HIV-uninfected persons, ART reduces
susceptibility to infection, a concept supported
by animal studies and by a study of safety and
acceptability in West African women. Most
recently the results of the CAPRISA 004 and the
iPrEX studies have provided proof of concept for
both topical and oral PrEP [107-109]. CAPRISA
004 randomized 889 women in South Africa to
coitally dependent use (up to 12 h before and
within 2 h after intercourse, not to exceed two
administrations in 1 day) of 1% tenofovir gel
inserted vaginally, or to corresponding placebo
gel, for a median of 30 months. Women random-
ized to the tenofovir gel group had a significantly
reduced rate of HIV acquisition: 5.6 per 100
women-years, compared to 9.1 per 100 women-
years (incidence rate ratio 0.61; 95% CI=6-60).
The risk of HSV-2 acquisition was also reduced
in the tenofovir group (by 51%; P=0.003).

In the first clinical trial reporting on the efficacy
of oral PrEP (iPrEx), nearly 3,000 men at high
risk for HIV acquisition through sex with other
men were randomized to daily oral tenofovir-
emtricitabine (TDF-FTC) or placebo and fol-
lowed for a median of 1.2 years [110]. Men in the
TDF-FTC arm experienced a 42% reduction in
incidence of HIV (95%CI=18-60) [111]. A
nested case-control analysis compared drug levels
in men randomized to the TDF-FTC group.
Among men with detectable drug level, as com-
pared with those without a detectable level, the
odds of HIV infection were lower by nearly
13-fold (O.R. 12.9; 95%CI, 1.7-99.3), corre-
sponding to a relative reduction in HIV acquisi-
tion risk of 92% (95%CI, 40-99). Of note,
adherence among men randomized to the active
study product as estimated by TDF or FTC levels
in peripheral blood mononuclear cells (PBMC)
was approximately 50%. More recently, the iPrEx
investigators reported that daily oral TDF-FTC
use for 2 years in HIV-uninfected men was asso-
ciated with small but significant loss of bone min-
eral density at the femoral neck (net effect, —1.1%
(95%CI, =0.4 to —1.9)) [112]. The encouraging
findings from the iPrEx study prompted CDC to
publish interim guidance on the use of TDF-FTC
for PrEP in MSM [113]. Planning is underway to
issue full guidelines, expected sometime in 2011.
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While the results of iPrEx and CAPRISA
004 are extremely encouraging, a Phase III,
double-blind, randomized, placebo-controlled
trial of daily oral TDF-FTC among African
women at high risk for HIV acquisition was
stopped early when its Independent Data and
Monitoring Committee concluded that the study
would be unable to determine if oral Truvada is
effective in preventing HIV infection in high-
risk women [114]. An equal number of HIV
infections (n=28) were observed in each arm
among the 1,951 women enrolled to that point.
The study had planned to enroll 3,900 women
and follow them for 1 year. Complete analysis of
the final data set must occur before a plausible
explanation for this disappointing result can be
offered, and is anticipated in the next several
months. In the interim, other randomized con-
trolled trials of PrEP are underway which exam-
ine different dosing strategies (daily vaginal use
of 1% tenofovir gel in the VOICE study (MTN
003)) [115], risk behavior (heterosexual acquisi-
tion in reproductive age women in the VOICE
study and in HIV serodiscordant couples in the
Partners in Prevention Study), and geographic
locale. Information on these studies is available
at http://www.avac.org.

Two studies examined suppression of HSV as
a means of reducing acquisition or transmission
of HIV. Infection with herpes simplex virus
type-2 (HSV-2) is a significant risk for acquisi-
tion and transmission of HIV [116]. A meta-anal-
ysis of 19 prospective observational studies
reported that infection with HSV-2 increased risk
of HIV acquisition 2.7-fold in men and 4.4-fold
in women [117]. However, two studies of daily
suppressive acyclovir therapy in HIV-uninfected
adults in Africa did not show a reduction in risk
of HIV acquisition, despite high rates of reported
adherence and excellent retention in one [25,
118]. A similar study among HIV-infected per-
sons showed that although acyclovir treatment
reduced the frequency of genital ulcers by 73%
and HIV plasma viral load by 40% (0.25 log,,
copies/ml) compared to placebo, it did not effect
a reduction in risk of HIV acquisition [26, 119].
Notably, participants treated with acyclovir had a
small but significant reduction in risk of progres-
sion to HIV-related disease including decline of
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CD4 cells to <200 cells/mm?, initiation of antiret-
roviral medication, or death.

Regarding PrEP for other STD prevention, as
described earlier, an unexpected finding from the
CAPRISA 004 trial was the protective effect of
1% tenofovir gel on HSV-2 acquisition [120].
Earlier work had shown that oral tenofovir did
not produce drug levels in the vagina necessary to
reach the EC50 against herpes. However, topical
tenofovir allows local drug concentrations nearly
1,000 times higher than oral dosing. In CAPRISA
004, the higher level of tenofovir in cervicovagi-
nal fluid was associated with significantly reduced
rates of HSV-2 acquisition. The relationship
between vaginal tenofovir gel use and HSV-2
acquisition will also be assessed in heterosexual
women participating in the ongoing VOICE
study, with results expected in early 2013.

Another randomized trial of STI pre-exposure
prophylaxis evaluated other vaginal infections. It
assessed the effect of directly observed oral treat-
ment with 2 g of metronidazole plus 150 mg of
fluconazole compared with metronidazole pla-
cebo plus fluconazole placebo administered
monthly in reducing vaginal infections among
Kenyan women at risk for HIV-1 acquisition. Of
310 HIV-1-seronegative female sex workers
enrolled (155 per arm), 303 were included in the
primary end points analysis. Compared with con-
trol subjects, women receiving the intervention
had fewer episodes of BV (HR, 0.55; 95% CI,
0.49-0.63) and more frequent vaginal coloniza-
tion with any Lactobacillus species (HR, 1.47,
95% CI, 1.19-1.80) and hydrogen peroxide-pro-
ducing Lactobacillus species (HR, 1.63; 95% CI,
1.16-2.27). The incidences of vaginal candidiasis
(HR, 0.84; 95% CI, 0.67-1.04) and trichomonia-
sis (HR, 0.55; 95% CI, 0.27-1.12) among treated
women were less than those among control sub-
jects, but the differences were not statistically
significant. The authors concluded that periodic
presumptive treatment reduced the incidence of
BV and promoted colonization with normal vagi-
nal flora [121]. Another trial randomized women
with asymptomatic BV to observation or treat-
ment and prophylaxis with twice weekly intrav-
aginal metronidazole gel. Women in the
metronidazole gel arm had fewer chlamydial
infections over the subsequent 6 months [122].
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Postexposure Prophylaxis for STI/HIV,
and Unintended Pregnancy

In the USA, an emergency contraception (EC)
pill with the brand name Plan B is available over
the counter to women aged 17 years and older
and by prescription to younger women. Plan B
contains two tablets of 0.75 mg levonorgestrel,
which may be taken 12 h apart as labeled or
together as a single dose. If Plan B is not readily
accessible, oral EC also may be provided using
many commonly available brands of oral contra-
ceptive pills by instructing the woman to take a
specified number of tablets at once. Emergency
insertion of an IUD up to 7 days after sex can
reduce pregnancy risk by more than 99%.
However, this method is not advisable for a
woman who may have untreated cervical gonor-
rhea or chlamydia, who is already pregnant, or
who has other contraindications to IUD use. All
oral EC regimens are most efficacious when initi-
ated as soon as possible after unprotected sex but
have some efficacy as long as 5 days later. EC is
ineffective (but is also not harmful) if the woman
is already pregnant [123]. More information
about EC is available in the 19th edition of
Contraceptive Technology [124], or at http:/
www.arhp.org/healthcareproviders/resources/
contraceptionresources.

A Cochrane review summarized the efficacy,
safety, and convenience of various methods of
emergency contraception. The review concluded
that mifepristone middle dose (25-50 mg) was
superior to other hormonal regimens. Mifepristone
low dose (<25 mg) could be more effective than
levonorgestrel 0.75 mg (two doses) but this was
not conclusive. Levonorgestrel proved more
effective than the Yuzpe regimen. The copper [IUD
was another effective emergency contraceptive
that can provide ongoing contraception [123].

CDC guidelines for the use of postexposure
prophylaxis with antiretroviral therapy aimed at
preventing HIV acquisition as a result of sexual
exposure are available [125], as are recommenda-
tions for STI prophylaxis after sexual assault.

Immunization
Preexposure vaccination is one of the most effec-
tive methods for preventing transmission of two
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main STDs: HPV and hepatitis B. In March 2007,
the Advisory Committee on Immunization
Practices (ACIP) issued guidelines for adminis-
tration of the quadrivalent HPV vaccine to
females aged 25 years and younger [126]. Specific
details are available at http://www.cdc.gov/std/
hpv. This vaccine confers protection against HPV
types 6/11 (responsible for 90% of genital warts)
and 16/18 (responsible for 70% of cervical can-
cers). In published clinical trials, the quadrivalent
HPV vaccine has demonstrated efficacy for pre-
vention of vaccine HPV type-related cervical,
vaginal, and vulvar cancer precursor and dysplas-
tic lesions, and external genital warts [127].
Universal vaccination of femalesaged 11-12 years
is recommended, as is catch-up vaccination for
females aged 13-26 years. The vaccine is also
efficacious in preventing infection in women
aged 24-45 years not already infected with the
relevant HPV types [128]. Data on the efficacy of
the quadrivalent HPV vaccines in protecting
young men from vaccine-type HPV acquisition
indicates similarly high levels of protection [129,
130], and the ACIP issued permissive guidance
for immunization to prevent genital warts in
young men in 2010. Both men and women are
also likely to benefit from protection against anal
intraepithelial neoplasia afforded by the quadri-
valent vaccine. A bivalent vaccine that is effec-
tive in preventing cervical neoplasia associated
with HPV types 16/18 has also been approved for
use in the USA, and is recommended by ACIP
[131, 132].

Immunization against hepatitis B has been
routinely recommended for infants since 1991
and was subsequently recommended for adoles-
cents. While this has been temporally associated
with marked declines in HBV incidence in the
USA [133], sexual transmission still accounts for
the majority of new infections, which are espe-
cially common among unvaccinated MSM.
Consequently, hepatitis B vaccination is recom-
mended for all adults who are at risk for sexual
infection, including sex partners of hepatitis B
surface antigen (HBsAg)-positive persons, sexu-
ally active persons who are not in a long-term,
mutually monogamous relationship, persons
seeking evaluation or treatment for a STD, and
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MSM [134]. Moreover, all HIV-infected persons
should be immunized against hepatitis B, as the
natural history of hepatitis B is accelerated in the
setting of HIV, and coinfection imposes specific
considerations in selection of antiretroviral
agents. Hepatitis A vaccine is licensed and is rec-
ommended for MSM and illicit drug users (both
injecting and noninjecting) [135]. Specific details
are available at http://www.cdc.gov/hepatitis.

Prospects for an effective HIV vaccine remain
on the distant horizon. Recent disappointing
results from human trials have stimulated a
renewed focus on the basic biology of HIV patho-
genesis. Two phase III trials of a vaccine aimed at
eliciting neutralizing antibodies against the enve-
lope glycoprotein 120 did not find protection
against HIV infection [136, 137]. A phase 1IB
trial of the first T-cell vaccine (Merck’s MRKAd5
HIV-1 gag/pol/nef trivalent product, using a rep-
lication-defective adenovirus type-5 vector with
three HIV genes) was stopped in September
2007. Interim analysis revealed no protective
effect against HIV acquisition, and no reduction
in initial viral loads among participants infected
with HIV [138, 139]. Further analysis showed
that pre-existing immunity to adenovirus type-5
was directly associated with a significantly higher
risk of acquiring HIV, and that this untoward
effect was further augmented among uncircum-
cised men. A community-based, randomized,
double-blind, placebo-controlled trial performed
in over 16,000 Thai adults evaluated four priming
injections of a recombinant canary pox vector
vaccine (ALVAC-HIV) plus two booster injec-
tions of a recombinant glycoprotein 120 subunit
vaccine (AIDSVAX B/E) [140]. There was a
trend toward HIV prevention in the intention-to-
treat analysis (vaccine efficacy 26.4% (95% CI
-4.0 — 4.79)), but not in the per protocol analysis
(vaccine efficacy 26.2% (95% CI -13.3 — 51.9)).
Vaccination did not affect HIV viral load or CD4
count in participants who acquired HIV during
the trial.

Circumcision in Male Sex Partners

Three randomized controlled trials performed in
healthy African men showed that male circumci-
sion was effective in preventing HIV acquisition.

In studies performed in Uganda, South Africa,
and Kenya, men were randomized to be offered
immediate or delayed (24 months) circumcision,
and followed over 2 years for acquisition of HIV
and other STDs [141-144]. The summary rate
ratio for reduction of HIV acquisition in the men
who underwent immediate circumcision for the
three trials was 0.42 (95% CI 0.31, 0.57), identi-
cal to that obtained from observational studies,
which translates into a protective effect of male
circumcision of 58% [142]. On the basis of these
findings, a WHO and UNAIDS consultation in
March 2007 recommended that circumcision be
recognized as an effective intervention for HIV
prevention of heterosexual HIV acquisition in
men [145]. WHO and UNAIDS also recom-
mended that male circumcision be offered to
HIV-negative men in addition, but not as a substi-
tute, to other HIV risk-reduction strategies.
Circumcision also affords a similar level of
protection against acquisition of other STI, par-
ticularly nonulcerative pathogens, including
high-risk genital HPV and genital herpes [146—
148]. In South Africa, after 21 months of follow-
up, circumcision protected against high-risk HPV
(OR 0.57;95% CI, 0.43-0.75), but not gonorrhea
[146]. The association between trichomoniasis
and male circumcision remained borderline when
controlling for age, ethnic group, number of life-
time partners, marital status, condom use and
HIV status (adjusted OR, 0.48, p=0.069). In the
as-treated analysis, this association became
significant (OR, 0.49, p=0.030 and adjusted OR,
0.41, p=0.03). The authors concluded that male
circumcision reduces incident trichomoniasis
among men. Men in Uganda were also followed
for acquisition of STD for 2 years. At 24 months,
the cumulative probability of HSV-2 seroconver-
sion was 7.8% in men randomized to circumci-
sion (1,684 men who were initially
HSV2-seronegative) and 10.3% in the control
group (1,709 men initially HSV2-seronegative)
(adjusted HR 0.72 (95% CI,0.56-0.92; P=0.008))
[148]. The prevalence of high-risk HPV geno-
types was 18.0% in the intervention group and
27.9% in the control group (adjusted risk ratio,
0.65; 95% CI, 0.46-0.90; P=0.009). However,
no significant difference between the two study
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groups was observed in the incidence of syphilis
(adjusted HR, 1.10; 95% CI, 0.75-1.65; P=0.44).
Among men enrolled in the Kenya study, circum-
cision afforded no protection against incident
gonorrhea, chlamydia, or trichomoniasis [149].

No randomized controlled trials of circumci-
sion have been performed among men in the
USA. However, a cross-sectional analysis
reported that among 394 heterosexual African-
American men attending a Baltimore STD clinic
who reported known HIV exposure, circumcision
was significantly associated with lower HIV
prevalence (10.2% vs. 22.0%); adjusted preva-
lence rate ratio (PRR) 0.49 (95% CI, 0.26-0.93).
No such association was seen for men with
unknown HIV exposure [150]. The benefits of
circumcision to MSM are unproven. A meta-
analysis of studies reported that overall, circum-
cised MSM had lower odds of being infected
with HIV (OR, 0.86; 95% CI, 0.65-1.10), an
association that did not reach statistical
significance and that was similar among men
who reported primarily engaging in insertive
anal sex [151].

Unfortunately, the benefits of male circumci-
sion in reducing HIV acquisition in men do not
extend to women; however, other benefits may
occur. Female sex partners of men who partici-
pated in the Uganda circumcision trial were fol-
lowed to assess effects on their genital symptoms
and vaginal infections [152]. Among women
with normal vaginal flora scores at enrollment,
rates of BV at follow-up were significantly
lower in wives of men who had been circum-
cised compared to men who had not (prevalence
risk ratio (PRR) 0.80; 95% CI, 0.65-0.97). In
women with BV at enrollment, persistent BV at
1 year was significantly lower in the interven-
tion arm than control arm women (PRR 0.83;
95% CI, 0.72-0.96). The adjusted prevalence
risk ratio of GUD among wives of circumcised
men compared with uncircumcised men was
0.78 (95% CI, 0.61-0.99), consistent with cir-
cumcision efficacy of 22%. The adjusted preva-
lence risk ratio for trichomoniasis in intervention
arm wives relative to controls was 0.55 (95%
CI, 0.34-0.89; efficacy 45%). The authors con-
cluded that male circumcision may have direct
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benefits for prevention of genital ulceration,
trichomoniasis, and BV in female partners and
that this should be considered when planning
scale-up of male circumcision programs for HIV
prevention.

Implementation of male circumcision as a
HIV prevention strategy remains to be fully
defined. Concerns include possible disinhibitory
effects on sexual risk behaviors, complications
from unsafe or inexperienced providers, and
acceptability by substantial numbers of men at
highest risk for HIV [96]. Male circumcision is a
compliment to, not a substitute for, other HIV
risk-reduction strategies. WHO and UNAIDS
recommend that countries with hyperendemic
and generalized HIV epidemics and low preva-
lence of male circumcision expand access to safe
male circumcision services within the context of
ensuring universal access to comprehensive HIV
prevention, treatment, care, and support.

Interactive Counseling Strategies
New data continue to support the use of individ-
ual client-centered counseling to reduce recipi-
ents’ risk of acquiring HIV/STD. The U.S.
Preventive Services Task Force (USPSTF)
recently reviewed the evidence base on this topic
[153, 154], and concluded with the following
summary statement:
The USPSTF recommends high-intensity behav-
ioral counseling to prevent sexually transmitted
infections (STIs) for all sexually active adolescents
and for adults at increased risk for STIs. This is a
grade B recommendation. The USPSTF concludes
that the current evidence is insufficient to assess
the balance of benefits and harms of behavioral
counseling to prevent STIs in non-sexually active

adolescents and in adults not at increased risk for
STIs [153].

Training modules are available to help provid-
ers develop skills in this area; one consolidated
resource is at http://www.stdhivpreventiontrain-
ing.org. Patient-centered counseling can have a
beneficial impact on the likelihood of patients’
assuming new or enhancing current risk-reduc-
tion practices. All providers should routinely
obtain a sexual history from their patients, and
address management of risk reduction as indi-
cated [155, 156]. This is particularly important
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for routine care of HIV-infected persons, and
for adults and adolescents at risk for acquisition
of STI.

Systems-Based Approaches for
Improving Women'’s Sexual Health:
Priorities

Because women—and their infants —are uniquely
vulnerable to the consequences of the infections
discussed above, structural interventions that can
effect wide-scale system change have the most
potential to promote positive change. Examples
include the adoption of chlamydia screening as a
standard of care that is linked to provider (or
health plan) performance and the provision of
antimicrobial therapy for sex partners without
requiring that they be examined (expedited part-
ner management).

Optimization of selective screening for chla-
mydial infection remains a cornerstone of the
interventions available to promote and protect
women’s health [157]. Randomized controlled
trials have evaluated the effect of rescreening for
chlamydia or gonorrhea in preventing repeat
infection, and have uniformly provided support.
The largest study randomly assigned women and
heterosexual men with gonorrhea or chlamydial
infection to have their partners receive expedited
treatment or standard referral. The expedited-
treatment group was offered medication to give
to their partners, or if they preferred, study staff
contacted partners and provided them with medi-
cation without examination. Persons assigned to
standard partner referral were advised to refer
partners for treatment and offered assistance noti-
fying partners. Persistent or recurrent gonorrhea
or chlamydia occurred in 13% assigned to stan-
dard partner referral and 10% assigned to expe-
dited treatment of sexual partners (relative risk,
0.76; 95%CI, 0.59-0.98). Expedited treatment
was more effective than standard referral of part-
ners in reducing persistent or recurrent infection
among patients with gonorrhea (3% vs. 11%,
P=0.01) than in those with chlamydia (11% vs.
13%, P=0.17) (P=0.05 for comparison of
treatment effects) and remained independently
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associated with a reduced risk of persistent or
recurrent infection after adjustment for other pre-
dictors of infection at follow-up (relative risk,
0.75; 95%CI, 0.57-0.97). Patients assigned to
expedited treatment of sexual partners were
significantly more likely than those assigned to
standard referral of partners to report that all of
their partners were treated and significantly less
likely to report having sex with an untreated
partner [158].

Additional observational studies support that
this strategy should continue to be emphasized.
Among 897 female adolescents attending school-
based health centers, 236 had one or more subse-
quent positive tests for a cumulative incidence of
reinfection in one year of 26.3% (95% CI, 23.4—
29.2) [159]. Project RESPECT data were used to
determine the incidence of new infections during
the year after a visit to a STD clinic. Among 1,236
women, 25.8% had one or more new infections
(11.9% acquired C. trachomatis, 6.3% N. gonor-
rhoeae, and 12.8%T. vaginalis); among 1,183
men, 14.7% had 1 or more new infections (9.4%
acquired C. trachomatis, and 7.1%N. gonor-
rhoeae). The authors concluded that individuals
who receive diagnoses of any of these STI should
return in 3 months for rescreening [160]. This
approach has also been used successfully for
trichomoniasis [161]. Rescreening several months
after a diagnosis of chlamydia, gonorrhea, or
trichomoniasis detects substantial numbers of
new infections, and can be recommended as a
population-level prevention method. Community-
level behavioral interventions since these have
been extensively reviewed elsewhere [162].

Conclusion

A range of preventive interventions is needed to
reduce the risks of acquiring STI and HIV among
sexually active people. A flexible approach tar-
geted to specific populations should integrate
combinations of biomedical, behavioral, and struc-
tural interventions. These would ideally involve an
array of prevention contexts, including (1) com-
munications and practices among sexual partners,
(2) transactions between individual clients and
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their health care providers and (3) comprehensive
population-level strategies for prioritizing preven-
tion research, ensuring accurate outcome assess-
ment, and formulating health policy.
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Transmitted Diseases in People
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Introduction

Scientific consensus has emerged that introduc-
ing and scaling up core interventions of a com-
prehensive HIV prevention program—Ilinked
with an enabling environment of laws, policies,
and regulations supportive of prevention, treat-
ment, and care—can stabilize and halt the spread
of, and even reverse, the HIV epidemic among
persons who inject drugs (PWID) [1-4]. Yet, the
global burden of HIV and other diseases among
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persons who inject drugs (heroin, cocaine, and
amphetamine-type stimulants) is high and grow-
ing in many regions of the world. Availability
and access to evidence-based core interventions
are low; profound obstacles persist, limiting
the nature, scope, and quality of prevention,
treatment, and care services. Despite the fact that
every country reporting persons who inject drugs
has made commitments to protect human rights
in relation to HIV [5],! many do not enforce their
policies and violate the human rights of persons
who inject drugs [6, 7].

It has been estimated that there are about 15.9
million male and female persons who inject drugs
(PWIDs) globally, with as many as 2.59 million
PWIDs in the USA [8]. Among the 148 countries
in which injecting drug use has been documented,
120 (81%) reported HIV among PWIDs in 2007.
Globally, an estimated 3.0 million people who
inject drugs are HIV positive, which accounts for
about 10% of total HIV infections [8]. Drug use,
particularly injection drug use, plays a major role

L...to “enact, strengthen or enforce, as appropriate, legis-
lation, regulations and other measures to eliminate all
forms of discrimination and against and to ensure the full
enjoyment of all human rights and fundamental freedoms
by people living with HIV/AIDS and members of vulner-
able populations” [5].

S.0. Aral, K.A. Fenton, and J.A. Lipshutz (eds.), The New Public Health and STD/HIV Prevention: 221
Personal, Public and Health Systems Approaches, DOI 10.1007/978-1-4614-4526-5_12,

© Springer Science+Business Media New York 2013



222

in the transmission of not only HIV but also other
blood-borne infections, hepatitis B (HBV), and
hepatitis C (HCV), contributing significantly to the
global burden of disease [9]. HBV and HIV also
can be transmitted through risky sexual practices
[10, 11]%. Burden of other sexually transmitted
infections (STIs)? is also high among persons who
use drugs [15].

The proportion of persons who inject drugs
and could benefit from core interventions, to
those who access and receive the interventions
(coverage rates), is very low [6, 16, 17]. A 2009
report describes that globally, only 26% of
PWIDs were reached with HIV prevention ser-
vices of any kind [18]. Fewer than 10% of all
PWIDs have access to syringe and needle pro-
grams. Only 8% of opioid users have access to
essential and proven effective medication-
assisted treatment. Four percent of PWIDs living
with HIV infection are receiving antiretroviral
treatment (ART) [16, 19]. Services are even more
limited for persons who inject drugs and are
incarcerated—a common event for between 56
and 90% of people who inject drugs [7]. Many
factors account for the gap between need and
actual coverage—legal, policy, fiscal, and human
resources as well as operational barriers. To a
great extent, low coverage rates and high burden
of disease in PWIDs reflects a country-level
struggle to resolve the tension between respond-
ing with criminal justice versus a public health
approach. A criminal justice approach uses puni-
tive laws, policies, and law enforcement practices
resulting in high rates of incarceration while a
public health, human rights-based approach with

*While sexual transmission of HCV is considered unlikely
(only 10% of people in the U.S. with acute HCV infec-
tions report sexual contact and a known HCV-infected
person as their only risk) [12], outbreaks have been
reported among men who have sex with men and partners
of PWIDs [11, 13, 14].

In this article, sexually transmitted infections (STIs)
include bacterial infections, syphilis, gonorrhea and
Chlamydia unless otherwise noted.
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harm reduction strategies provides for supportive
laws, policies, and environment that enable
PWIDs to access comprehensive, low-threshold
services [20-24].

This chapter focuses on creating and imple-
menting a new public health approach to reduce
the burden of disease among persons who use
drugs, and address the challenges ahead. It starts
with documenting the public health and human
and social consequences and costs of not acting on
informed and science-based policies, and estab-
lishing programs for scaling up comprehensive
HIV prevention. The next section of this chapter is
a review of global, regional, and country-level
epidemiological data, including a focus on the
USA, and on the current status of injection drug
use and the global burden of HIV and other blood-
borne and sexually transmitted infections among
people who use drugs. The chapter focuses pri-
marily on low- and middle-income countries and
also includes a focus on the USA and some high-
income countries that have achieved high inter-
vention coverage rates for PWIDs. The only
regions of the world with increasing HIV inci-
dence according to the 2010 UNAIDS report are
Central Asia and Eastern Europe, countries with
drug-driven epidemics [25].

The second section reviews some of the
macro-level structural determinants— policies,
regulations, and associated law enforcement
practices, and high rates of incarceration of
PWIDs—that shape vulnerability, risk, transmis-
sion, and country-level programmatic response
to these infections. In the third section, we dis-
cuss evidence-based findings and best practices
related to the prevention of HIV and other infec-
tions among PWID. This section also focuses on
coverage and scaling up of HIV, Hepatitis, and
STI prevention, treatment, and care for PWIDs,
including new approaches to deliver services.
The final section highlights the challenges ahead
for a new public health approach to prevention of
HIV and other blood-borne and sexually trans-
mitted infections for persons who inject drugs.
The challenges are clear.
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Box 12.1: Key Messages

e The global scale of opiate, cocaine, and
amphetamine-type stimulant use, the glo-
balization of the drug trade and trafficking,
and the growing burden of HIV, hepatitis B
and C, sexually transmitted infections and
tuberculosis associated with injection and
non-injection drug use is a major public
health concern.

* In many countries, there are unresolved and
unbalanced policy and resource allocation
tensions between governmental sectors
related to drug control and public health
approaches to prevention, treatment, and
care of PWIDs who are at risk for HIV other
blood-borne and sexually transmitted dis-
eases. This tension limits the nature, scope,
availability, quality, and effectiveness of
health services for PWIDs.

e There is strong evidence that a
comprehensive package of interventions —
including needle and syringe programs,

Epidemics of Drug Use

and Epidemiology of HIV,
Other Blood-Borne Infections,
and STIs Among Drug Users

Global Overview of lllicit Drug Use

The global scale of illicit drug use and the burden
of HIV and other diseases associated with injec-
tion drug use represents a major international pub-
lic health concern. The globalization of the drug
trade and resulting increases in the availability of
drugs due to trafficking from source countries, and
navigating through and to destination countries
(particularly heroin, cocaine, and amphetamines),
greatly contributes to demand for these drugs in
countries with high-level consumption; increasing
demand for drugs in countries with historically
low levels of consumption, as new trafficking pat-
terns are established; and conditions that introduce
and/or sustain HIV epidemics. HIV prevalence
has been reported to follow drug trafficking pat-
terns, suggesting that emerging trafficking routes
can predict HIV spread among PWIDs [26].
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medication-assisted treatment, and anti-
retroviral therapy —can prevent the further
spread of HIV and other blood-borne dis-
eases among persons who use drugs. These
interventions are not available in many
countries and, where available, access is
limited and coverage rates are very low.

¢ To reduce the burden of disease from HIV,
HCYV, HBYV, and STIs by closing the gap
between those who would benefit from
these interventions and those who actu-
ally receive them, a public health harm
reduction approach that links legal and
human rights is needed. This approach
ensures an enabling environment to sup-
port implementing and scaling up a
comprehensive package of low-threshold
services.

* Among persons who use drugs, burden of
STI is also high as the type of drug used
can facilitate high-risk sexual practices and
put persons in high-risk environments.

Worldwide, it was estimated that between 155
and 250 million persons used drugs at least once in
2008, including 12.8-21.9 million who used opi-
ates, 15-19 million who used cocaine, and 13.7—
52.9 who used amphetamine type stimulants [27].*
Of these, 16-38 million people were identified as
problem drug users, defined as regular or frequent
users of drugs who face social or health conse-
quences because of their drug use [27].°

There is considerable regional, country, and
subnational variation in patterns of drug use
(types of drugs available, drugs used, and modes
of administration, e.g., smoked, sniffed, snorted,
or injected), the sizes of the drug-using popula-
tions, and prevalence of use. Prevalence of drug
use and demand for treatment for specific drugs

“Not all drug users inject drugs, and the proportion of
injecting drug users to non-injection drug users varies by
the type of drug used.

A major challenge to understanding the burden of drug
use comes from the data as definitions of drug use and
methods of calculation vary.
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are all closely linked with geographic proximity
to cultivation (notably opium and coca), produc-
tion, distribution, trafficking, and transit of the
illicit drugs. Table 12.1 shows that the proportion
of drug users varies geographically by region and
by drug used. Opiate use, which consists mostly
of injection of heroin, is highest in Europe, and
particularly in Eastern European and Central
Asian countries. Cocaine use is highest in the
Americas, mostly reflecting high prevalence of
use and demand (about 40% of global demand) in
North America, particularly the USA [27]. In
recent years, the trafficking of drugs from Mexico
to the USA in response to demand has resulted in
considerable violence and deaths associated with
drug distribution and efforts to police and limit
the supply to the USA. Finally, the highest num-
bers of amphetamine users are found in Asian
countries. Some persons who use drugs inject
amphetamine-type stimulants. In reality, a range
of drugs are used by persons who inject drugs in
most countries—with some users limiting their
use to a single drug, and many using a range of
different drugs. The use of multiple drugs in
Asian countries and increasingly in Eastern
European countries, particularly amphetamine-
type stimulants and opiates, undermines the
potential effectiveness of medication-assisted
treatment of opioid dependence with methadone.
The countries with the largest estimated num-
bers of PWIDs are China (2.35 million in 2005),
the USA (1.86 million in 2002), and the Russian
Federation (1.825 million in 2007) [8].

lllicit Drug use in the USA

Drug use patterns in the USA have changed over
time. New drugs have emerged, and familiar
drugs such as heroin have cycles of popularity,
following epidemiological curves of rising inci-
dence and prevalence, stability, and declining
incidence [28, 29]. Epidemics of heroin use were
reported in the late 1940s and again in the late
1960s (with the highest incidence occurring
between 1971 and 1977), followed by epidemic-
level use of cocaine, which in turn was followed
by the emergence of the “crack” cocaine
epidemic and, most recently, epidemics of
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amphetamine-type stimulants. Use of heroin,
cocaine hydrochloride (particularly injection
use), and “crack” cocaine have resulted in upward
swings in incidence of HIV and other blood-borne
infections resulting from the reuse of syringes.

In the US, 21.8 million persons are estimated
to use illicit substances (including marijuana)
and 7.1 million drug users had a diagnosis of
drug dependence in 2009 [30]. Cocaine and crack
were used by 1.6 million people, while heroin
was used by 200,000 people [30]. Most persons
who use drugs who need treatment do not receive
it. Only 10-33% of those with drug dependencies
receive treatment; however, the number of people
receiving treatment has increased steadily from
2002 to 2009 [30, 31].

Drug Treatment Admissions

In 2007, 1.8 million annual admissions into drug
treatment facilities were reported and listed by
primary substance abused. The largest percent-
age of admissions were for alcohol (40.3%), fol-
lowed by opiates consisting primarily of heroin
(18.6%), marijuana/hashish (15.8%), cocaine and
crack (12.9%), amphetamine-type stimulants
including methamphetamines (7.9%), and other
drugs (1.4%) [32].

Treatment Admissions by Race

In the USA, drug use disproportionately impacts
racial and ethnic minority populations, particu-
larly African American men and women. African
Americans make up about 12.3% of the U.S. pop-
ulation [33], while more than 22% of treatment
admissions for heroin were among African
Americans, 48.8% of smoking “crack” admis-
sions, and 23.2% of cocaine admissions. Unlike
heroin and “crack,” which are disproportionately
used by African Americans, methamphetamines
are used most frequently by Hispanic populations
[32]. These data are limited to those in treatment
and do not represent the overall drug-using popu-
lation, most of whom cannot access or are not
seeking treatment. This pattern of disproportion-
ate impact of drug use on racial minorities is
reflected in HIV and other blood-borne infection
surveillance data, incarceration rates, and data
from treatment admissions for drug dependence
[34-37].
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Fig. 12.1 Rapid Increase in HIV prevalence among
injection drug users in 10 cities, 1977-1998 [38]. Source:
Ball AL, Rana S, Dehne KL. HIV prevention among

Epidemiology of HIV Among Persons
Who Inject Drugs

Global Overview

Epidemics of HIV among PWIDs have been char-
acterized by explosive growth, sustained high
prevalence, and geographic spread from the epi-
center to other regions within a country over time.
The number of countries reporting HIV among
PWIDs, as reported earlier, continues to grow,
and epidemics among PWIDs are now occurring
in countries with generalized heterosexual HIV
epidemics. Figure 12.1 shows the rapid increase
in HIV prevalence in a number of countries, start-
ing with the first reported epidemic in New York
City; HIV seroprevalence among PWIDs in New
York City increased from under 10% in 1978 to
more than 50% by 1983 [38, 39]. This type of
outbreak has also been documented in other coun-
tries, and more recently in Eastern Europe and
Central Asia [40]. Rapid spread is associated with
high-risk injection practices—primarily multi-
person reuse of drug injection equipment and,
specifically, HIV-contaminated syringes and nee-
dles. Not all countries with injection drug use and
HIV among PWIDs experienced rapid increase in
HIV prevalence. This will be discussed more fully
in the section on HIV prevention.

Around 30% of global HIV infections outside
of sub-Saharan Africa are caused by use of con-
taminated injecting equipment by PWIDs,
accounting for an increasing proportion of those
living with the virus [15]. Injection drug use is
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the major route of HIV transmission in Eastern
Europe, Central Asia and Canada, and is driving
the epidemic in parts of South and Southeast
Asia, the Middle East, Latin America, and North
Africa. Of the estimated three million drug users
living with HIV globally, 32% live in Eastern
Europe, 22% in East and Southeast Asia, 19% in
Latin America, and 27% in all other regions [8].
HIV is reported in 8.74-22.4% of estimated
1.29-2.59 million PWIDs in the US. [8].

In some countries where the major mode of
HIV transmission is heterosexual sex, drug use-
driven epidemics are emerging. In addition to
facing the enormous burden of heterosexually
transmitted HIV, some sub-Saharan countries are
experiencing changes in patterns of drug use,
both IDU and non-IDU, which have implications
for the potential spread of HIV and other STIs
[41]. For example, there are more than 30,000
PWIDs in Kenya with an HIV prevalence of
36.3-49.5%, and approximately 262,975 PWIDs
in South Africa with an HIV prevalence of 4.8—
20% [8].Drug trafficking, specifically heroin and
cocaine, to and through these countries has cre-
ated and led to increased use [42, 43]. Southern
and Eastern Africa currently has the second high-
est growth in opiate use, and Western Africa has
emerged as a major trafficking route for cocaine
and opiates [27].

Other changes in epidemic patterns of HIV
among PWIDs have also been reported. HIV
epidemics among PWIDs have high potential to
spread rapidly between those who inject drugs
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and the wider community through sexual trans-
mission [44, 45]. Des Jarlais and colleagues [46]
report that a number of countries with historically
drug-driven HIV epidemics, specifically Ukraine
and Russia, are reporting increasing rates of het-
erosexual transmission, though this shift is most
likely based on transmission from persons who
inject drugs to their non-injection sexual partners.
These countries also experience high HIV preva-
lence among overlapping high-risk populations
of sex workers, men who have sex with men
(MSM), and people who use drugs (injection and
non-injection).

HIV in the USA

The HIV epidemic in the USA reflects the high
burden of disease across most-at-risk popula-
tions —primarily MSM, with a small percentage
of MSM who inject drugs, and among male and
female heterosexual persons who inject drugs.
HIV among PWIDs was first officially reported
in the USA in 1981, but in New York it can be
traced back to 1976 [39]. According to the cen-
ters for Disease Control of Prevention, of the 1.1
million people in the USA living with HIV in

Box 12.2. Epidemiology of Drug Use: Overview

* The prevalence of drug use—injection and
non-injection use of opiates and cocaine,
amphetamine-type stimulants, crack, and
other drugs— varies by region and country.

e China, Russia, and the USA have the highest
numbers of PWID in the world.

e HIV incidence and prevalence among
PWIDs varies by geographic region and
country and is highest in Eastern Europe,
Central Asia and some countries in Southeast
Asia. It is lowest, and declining, in Western
Europe, New Zealand and Australia, and
the USA. HIV in persons who inject drugs
has also recently been reported in a number
of sub-Saharan African countries.

e Persons who inject drugs are also at high
risk for HBV and HCYV, which share com-
mon modes of transmission—reuse of con-
taminated syringes and needles and other
injection-related equipment, and high-risk
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2006, persons who inject drugs made up 19%
(204,600) of all HIV infections. PWID accounted
for 10% (4,110) of the estimated 41,087 new HIV
infections in 2008 in 37 states, while PWIDs and
MSM accounted for an additional 3% of new
HIV infections [47]. Persons who inject drugs
(40%) are also significantly more likely than
MSM (35%) and persons who engage in high-
risk heterosexual contact to receive a late HIV
diagnosis [36]. Though HIV incidence among
PWID has fallen by 80% since its peak in the
early 1990s, and risk behaviors have declined,
injection drug use was still the third highest
reported risk factor for HIV infection in the USA
in 2007 (after male-to-male sexual contact and
high-risk heterosexual contact); reuse of syringes
and high-risk sexual practices persist [44].
During 2004-2007, a total of 152,917 persons
received a diagnosis of HIV infection in 34 states
reporting data, including 19,687 (12.9%) persons
who inject drugs. These data reveal, as did the data
on race and drug use by treatment admissions, the
disproportionate burden of disease among African
Americans. African Americans accounted for
11,321 (57.5%) of HIV-infected PWIDs, while

sexual practices. HCV is the most preva-
lent blood-borne infection among PWIDs
throughout the world, and the coinfection
rate among PWIDs with HIV is at least
90%.

e Burden of STI is also high among persons
who use drugs as type of drug used can
facilitate high-risk sexual practices and put
persons in high-risk environments.

e Between 56 and 90% of drug users glob-
ally experience incarceration. Drug use and
transmission of HIV and other blood-borne
diseases occur in prisons and other closed
settings. Incarcerated persons have higher
rates for these diseases, even higher than
rates in the communities in which they live
before incarceration.

e Drug use, HIV and other blood-borne and
sexually transmitted infections, and incar-
ceration disproportionately affect minority
populations in the USA.
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whites accounted for 4,216 (21.4%), and Hispanics
or Latinos for 3,764 (19.1%) [36].

Epidemiology of Viral Hepatitis
(HBV and HCV) and Injection Drug Use:
Global and U.S. Overview

In addition to HIV, persons who inject drugs are
also at high risk from other blood-borne infec-
tions, including HBV and HCYV, through the shar-
ing of injecting equipment (needles and other
injection-related equipment such as cotton filters,
water, and spoons/cookers) [48]. HCV is the most
prevalent infection among PWIDs and injection
drug use is the primary mode of HCV transmis-
sion in the developed world [49-51]. A growing
body of evidence demonstrates transmission of
HCV through high-risk, often traumatic, sexual
practices among heterosexuals, HIV-infected
individuals, and MSM where non-injection drug
use is also occurring [13, 52, 53]. HBV is approx-
imately 10 times more transmissible than HCV,
and 20 times more transmissible than HIV [50].
Approximately 180 million people in the world
are living with HCV; approximately 90% of all
new infections are attributed to PWID [54].
Considerable variation in HCV prevalence exists
within and across and regions [55]. HCV preva-
lence has been reported among PWIDs in 57 of
the 131 countries with PWIDs. In 9 of these coun-
tries, HCV prevalence was estimated at between
20 and 50%; it ranged between 50 and 90% in 31
countries, with prevalence estimates of anti-HCV
among PWIDs at least 90% in 17 countries. HIV/
HCV coinfection among PWIDs has been found
in 16 countries reporting PWID [56, 57]. Estimates
show that at least 90% of HIV cases were coin-
fected with HCV in eight of these countries
(China, Poland, Puerto Rico, Russia, Spain,
Switzerland, Thailand, and Vietnam) [56]. Global
prevalence rates of HBV among PWIDs are not
available, however site-specific surveys show
HBV prevalence among cohorts of PWIDs at
50-84% in the USA [58], 27% in Wales [59], 55%
in Georgia [60], and 53.3% in Switzerland [61].
At the end of 2005, there were 3.2 million peo-
ple in the USA living with chronic hepatitis C.
Similar to reports of HIV incidence among PWIDs,

R. Needle et al.

HCYV incidence has been on the decline since the
late 1980s reflecting increased awareness and
access to needle and syringe programs. In 2007,
there were 17,000 new infections, and injection
drug use accounted for 48% of the cases [37] It is
estimated that 50-90% of HIV-infected PWIDs
are also infected with HCV [62]. It has been
estimated that between 48,014 and 86,424 nonin-
stitutionalized PWIDs are living with both HIV
and HCV [12].

An estimated 800,000 to 1.2 million people in
the USA are infected with HBV. In 2007, it was
estimated that 43,000 new HBYV infections
occurred in the USA [37]. Though HBV incidence
in the USA has declined in the last decade, high
rates of HBV infection continue to occur among
persons in identified risk groups, including PWIDs.
In 15% of the cases, PWID was reported as a risk
factor among those whose risk information was
available. HBV rates in 2007 were highest among
non-Hispanic blacks (2.3 per 100,000) [37].

Epidemiology of STIs (Syphilis,
Gonorrhea, and Chlamydia)
in Drug-Using Populations

Globally, surveillance data on sexually transmit-
ted infections (STIs) are limited, and data on STTs
among drug-using populations are limited to site-
specific surveys. However, meta-analyses on
STIs in drug-using populations reveal a high bur-
den. Semaan and colleagues [63] found that in
the USA, 1-6% of drug users are infected with
syphilis, 1-3% with gonorrhea, and 2-4% with
chlamydia, with variations in rates based on race,
sex, age, drug-using behavior, and region. Without
straightforward comparability across figures,
rates of STIs among people who use drugs appear
disproportionately high compared to rates among
the general population demonstrates [52, 64].6
Among persons who use drugs, the prevalence
of chlamydia was lower among whites (4%
among white males and 6% among white females)

In 2009, there were 4.4 syphilis cases, 99.1 gonorrhea
cases and 409.2 Chlamydia cases per 100,000 population
in the United States [64].
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and older drug users (2% among <25 years old).
It was higher among female “crack” users (14%),
those who trade sex (8%), and those with more
than five partners in a period of 4 weeks (9%).
Studies conducted outside the USA reported rates
similar to those in USA: 3% in Quebec City,
Canada, 2% in Chiang Mai, Thailand; 6% in
Melbourne, Australia [63].

Coffin and colleagues [65] found similar varia-
tions in syphilis prevalence among drug users in
low- and middle-income countries by sex, risk
behaviors, and region. In their review, an overall
prevalence of 11.1% was reported while median
syphilis prevalence was 4.0% among males and
19.9% among females [65]. Female drug users are
consistently at higher risk for and have higher rates
of STIs. Sex work could explain the relationship
between female sex and syphilis prevalence as
high prevalence was observed among female sex
workers and their clients (10.8-64.7%) [65-69].

Risk Factors for STIs Among Persons
Who Use Drugs

Overlapping and multiple risks are associated with
drug use and STI transmission among people who
use drugs, their partners and the larger commu-
nity. Risk for STIs varies by the drug used,
reflecting the pharmacology of the specific drug
(cocaine hydrochloride, “crack,” amphetamine-
type stimulants, heroin, and other opioids), and
the setting or context in which these drugs are
used [70, 71]. While heroin is associated with
reduced sexual arousal and activity, cocaine and
amphetamine use has a strong relationship with
STI risk behaviors such as increased impulsivity,
unprotected sex, “rough” sex, multiple partners,
and group sex [72—-75]. “Shooting galleries,” crack
houses, and bathhouses are venues where overlap-
ping high-risk groups (drug users selling sex and/
or money for drugs, sex workers selling sex to
drug users, and men who have sex with multiple
male partners and use amphetamines) congregate
and engage in sex and drug use, increasing the risk
for sexual transmission of infections [76-81].
The co-occurrence of male-to-male sexual
activity, use of amphetamine-type stimulants, and
STI risk behaviors has been well documented.
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Use of amphetamine-type stimulants, such as
methamphetamine, is prevalent among some
MSM communities [82—-85], and are often used
in sexual contexts to prolong pleasure and reduce
inhibitions [86, 87], resulting in behaviors such
as unprotected sex, multiple sex partners, and
subsequent STI transmission [73, 88].

The exchange of sex for money and/or drugs
often co-occurs with drug use among female drug
users and results in high STI rates [89, 90].
Female drug users also play a key role in the
transmission of STIs by creating a bridge between
smaller populations with high prevalence of STIs/
HIV and drug use to the larger general population
via heterosexual sex and often, commercial sex
[81, 91]. The relationship among crack, sex work,
and STIs in the USA serves as an example [92,
93]. An association between crack use and risky
sexual behaviors has been reported. Beginning in
1986, the rise in crack cocaine use coincided with
the rise in primary and secondary syphilis among
African Americans. In Baltimore, primary and
secondary syphilis cases increased from 144 in
1993 to 669 in 1997 and were attributed to crack
cocaine use and the exchange of sex for crack
[94]. When crack enters a community, the num-
ber of sex sellers increases, therefore driving
down the price of sex, often to the price of a “hit.”
The sex economy is elastic, meaning that demand
increases as price decreases so the decreased
price leads to more buyers of sex work. High
competition among sex workers gives the con-
sumer the upper hand to insist on riskier sex acts
or further lower the price causing the sex worker
to take on more clients [95, 96]. Additionally,
consumers of sex work often come from outside
the drug-using communities thereby creating a
bridge for disease transmission beyond persons
who use drugs and their regular sex partners.

Macro- and Micro-Environmental
Factors and Vulnerability to HIV

and Other Blood-Borne and Sexually
Transmitted Infections

Many factors help explain why the burden of
disease, especially HIV, is high and growing
among PWIDs in many developed, low-, and
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middle-income countries. Rhodes and colleagues
have developed a risk environment framework
that focuses on the overlap and interaction of
social, structural, and environmental factors, cat-
egorized as either macro- or micro-environmental
factors that influence vulnerability and risk for
HIV acquisition and transmission [97, 98].
High-risk injecting and sexual behaviors drive
the spread of these infections and are affected by
a number of structural factors, including eco-
nomic, political, legal, social and policy environ-
mental factors [97, 99]. This section briefly
reviews some of the macro- and micro-environ-
mental factors that shape vulnerability, risk, and
transmission for persons who use drugs. Among
the many factors increasing vulnerability of
PWIDs and risks for spreading HIV and other
blood-borne and sexually transmitted infections
are globalization of the drug trade, restrictive
laws and punitive drug policies, incarceration of
persons who inject drugs, and gender norms
around female PWIDs. Today, there is increasing
recognition that health should be the core focus
of drug policy; drug dependence is a treatable
health problem; treatment and other alternatives
are more effective for health and social outcomes
than incarceration; universal access to drug treat-
ment should be integrated into the health care
system, and the human rights of persons who
inject drugs have to be protected by ensuring
equitable and voluntary access to services that
can reduce harm and prevent HIV, morbidity, and
mortality associated with drug use [6, 27].

Globalization of the Drug Trade

Though the supply of opioids and cocaine (the
two main problem drugs) has declined, the
amount produced and trafficked remains substan-
tial. Along with reductions in cultivation, produc-
tion, and use of heroin and cocaine, there has
been an increase in the production and use of syn-
thetic amphetamine-type stimulants and prescrip-
tion drugs [27]. Drug markets are dynamic and
evolve, and the availability of a range of drugs to
meet demand is a factor. Crucial to the health of
PWIDs is the resolution of multi-sector tensions
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and nonaligned policies between criminal justice
agencies in governments that favor interdiction to
reduce supply and demand, laws and incarcera-
tion resulting from the possession of drugs, and
the public health sector approach aimed at mini-
mizing harm to PWIDs [20, 21].

Cocaine is produced largely in the Andean
region of South America, which supplies the
USA, the largest market. Recently, cocaine has
been trafficked through and to Africa, notably
West and Central Africa [22]. A high demand for
amphetamine-type stimulants in the USA, par-
ticularly methamphetamines, reflects the drug’s
primary trafficking route to the USA through
Mexico and a co-occurring methamphetamine
epidemic in Mexico [22, 100]’. Beyrer and col-
leagues reported that overland heroin export
routes have been associated with co-occurring
epidemics of injecting drug use and HIV infec-
tion in three Asian countries (India, China, and
Myanmar) and along four trafficking routes: from
Myanmar to cities in China, Laos, and Vietnam
[26]. Outbreaks of injecting drug use and HIV in
Myanmar, India, China, and Vietnam have been
associated with Burmese and Laotian overland
heroin trafficking routes. For the past 6 years,
production has been declining in Myanmar and
increasing in Afghanistan where, in 2008, about
82% of the opium was produced. With the
trafficking from Afghanistan, increases in injec-
tion drug use and the associated spread of HIV
have been reported in that region [101, 102].
There is considerable concern today regarding
newly established cocaine and opiate trafficking
routes, mostly through Africa, as countries in the
region are reporting increased drug use, includ-
ing injection drug use and HIV [103-105]. Only
recently have some of these countries in sub-
Saharan Africa been reporting use of cocaine
(mostly crack) and heroin, injection drug use,
high-risk sexual practices, and HIV infection
among injection and non-injection drug users.
This could create a second-wave epidemic of
HIV and other sexually transmitted infections

'For more on ATS, trafficking, and patterns of use, see
World Drug Report 2010 [27].
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in countries currently experiencing enormous
burden from heterosexually transmitted HIV.

Country-Level Laws and Drug Policies

In many countries drug control laws and policies
are based on reducing supply and demand of drugs
through interdiction, methods that often translate
into policies that emphasize incarceration and
punishment of drug users for possession and use,
rather than facilitating access to treatment ser-
vices. Drug users often report harassment by law
enforcement staff, compulsory detention, high
incarceration rates, fears of being arrested, stigma
and discrimination, delayed or nonuse of health
services by drug users, and interference with
maintaining their ARV regimens [21, 106, 107].
More than 50 countries have compulsory treat-
ment for people who use drugs and/or the death
sentences for drug offenses [6]. Public health
approaches provide an alternative to, or comple-
ment, drug control measures. For example, harm
reduction interventions, including needle and
syringe programs, and voluntary medication-
assisted therapy (MAT) programs using metha-
done and/or buprenorphine, can prevent
transmission of HIV, other blood-borne infections,
and associated morbidity and mortality [19, 108].

Though a number of countries have changed
laws and policies to support harm reduction pro-
grams, many countries maintain drug parapher-
nalia laws that prevent drug users from accessing
clean needles.® [109]. Some countries forbid the
use of medication assisted therapy (particularly

8After the 21 years of banning the use of Federal funds for
needle and syringe programs, in 2009 the law changed
although some states still challenge Federal allowance of
these programs. Subsequently, the Congress of the United
States reinstated the ban on using federal funds to support
needle exchange programs by adding restrictive language
to the spending bill of 2012. The ban was reinstated despite
strong evidence and the endorsement of major scientific
bodies that needle exchange programs as a component of a
comprehensive HIV prevention programs are highly effec-
tive in preventing the spread of HIV among persons who
inject drugs. This ban impacts both domestic and global
programs

methadone treatment).” Even in many countries
that have made considerable progress in chang-
ing their laws and policies to create an enabling
environment for the introduction and scaling-up
of harm reduction services for PWIDs, tensions
betweendrug control and public health approaches
continue to occur, limiting access and support for
services [110].

Recognition is growing that drug control poli-
cies to reduce the supply of illicit drugs and crim-
inal justice approaches to responding to the needs
of drug users have in many instances increased
the marginalization of drug users and diminished
the capacity of countries to offer treatment to
those who need it most [22].

In U.S. drug policy, a repeated pattern of pass-
ing laws after new epidemics of drug use have
emerged has resulted in increased incarceration
rates for drug users. Each of the U.S. drug epi-
demics described in the earlier section (heroin,
cocaine, crack, and ATS) resulted in increased
media and political attention, and the introduc-
tion of harsher legislation for drug users that
favors incarceration over treatment for drug
dependence. Since 2009, this approach has been
under review, and policy debate has seen a shift
from a criminal justice approach to responding to
drug use as a public health issue [111]."° The
criminal justice approach favors the investment
of resources in public security, drug control activ-
ities, and law enforcement rather than in public
health, which focuses on drug dependence treat-
ment and the prevention and treatment of other
drug-related health problems, including HIV
infection [106].

°In this document, medication assisted therapy (MAT),
methadone maintenance therapy (MMT), and opioid sub-
stitution therapy (OST) all define similar treatment modal-
ities. The text reports the data according to the terms used
by the study authors.

“Gostin and Lazzarini (1997) provide a fuller discussion
of the theory and science and consequences of public
health and criminal justice approaches [66].
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Drug Use and Incarceration:
A Global and U.S. Overview

Many studies report injection drug use in prisons,
along with a high prevalence of both HIV and
HBY, and evidence of HIV and HCV transmis-
sion among incarcerated populations [7, 55, 112].
Studies in a range of countries reveal that between
56 and 90% of PWIDs have been incarcerated,
and it is estimated that 10—48% of male prisoners
and 30-60% of female prisoners are drug users
or drug dependent [7, 113].

Atthe end of 2007, the USAreported 1,595,034
persons incarcerated, more than any other coun-
try in the world. Drug-related offenses accounted
for 49% of the growth in the prison population
between 1995 and 2003 [114], an alarming figure
as increases in incarceration rates correspond
with increases in new AIDS infections [115]. Of
those incarcerated, 38.2% were non-Hispanic
black, 34% were white, 20.8% were Hispanic,
and 7% were of other races [116]. Non-Hispanic
blacks make up approximately 12—-13% of the
population [33], yet they make up just under 40%
of those arrested for drug violations and 53% of
those sentenced to prison for a drug offense [117].
Non-Hispanic blacks make up more than 80% of
the defendants sentenced for crack offenses [118].
These data highlight again how drugs dispropor-
tionately affect minorities. The number of non-
Hispanic black persons incarcerated for drug
offenses in state prisons had fallen from 145,000
in 1999 to 113,500 in 2005, a 22% decline.
During this same period, the number of white
drug offenders increased 43%, from about 50,000
to more than 72,000 [117].

Data on drug use patterns of incarcerated popu-
lations in the USA, dating back to reports in 2004,
reveal that in the month before the criminal offense
was committed, cocaine/crack was the most fre-
quently reported drug used (21% for state prison-
ersand 18% for federal prisoners) [ 119]. Stimulants
were used by 12.5% of state prisoners and 11% of
federal prisoners in the month before the offense
was committed. Eight percent of the state prison-
ers and 6% of the federal prisoners used heroin
and other opioids in the month before the offense.
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Drug use within prisons is common [7]. Many
people who use drugs within the community
where they live continue their drug use once
imprisoned, although the prevalence and fre-
quency of drug use tends to decline during the
period of incarceration. Prison is also a setting
for drug initiation among non-drug users as they
are exposed to drug-using situations, which may
result in the initiation and continuation of drug
use after their release. Prisons pose a high-risk
environment for injecting drug use. The lack of
sterile injecting equipment, limited access to pre-
vention and treatment services, overcrowding,
and lack of privacy result in very high-risk inject-
ing practices. In particular, sharing of injecting
equipment is common among a population where
HIV, viral hepatitis, and other blood-borne infec-
tions are already high [7, 55].

Most PWIDs return to their respective com-
munities after their sentences. A majority of those
who inject in prison report sharing syringes, and
high-risk sexual behavior is common among drug
users while incarcerated [7, 120, 121]. The return
of previously incarcerated PWIDs to home
communities has significant implications for the
spreading of HIV and other blood-borne and
sexually transmitted infections [122].

Prevention of HIV, HBV, HCV,
and STls

For more than 25 years, scientific evidence has
been accumulating that comprehensive HIV
prevention programs can help avert, halt, and
reverse HIV epidemics among PWIDs [1-3,
135]. Early in the HIV epidemic among PWIDs,
a number of cities (Glasgow, Scotland; Lund,
Sweden; Sydney,Australia; Tacoma, Washington;
and Toronto, Canada) implemented effective
programs to prevent significant HIV epidemics
from emerging and maintained low and stable
HIV seroprevalence rates in the population of

PWIDs. Core multi-component prevention
interventions —community-based outreach,
large-scale provision of sterile injection

equipment through syringe exchange programs,
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pharmacies'' and, in one city, large-scale drug
dependence treatment—can reverse and contain
epidemics among PWIDs, reducing incidence
and prevalence [46]. New York City, with the
largest epidemic of HIV among PWIDs in the
world, legalized and implemented a large-scale
expansion of syringe exchange programs in the
early 1990s, including outreach and testing and
counseling services [136]. Hartel and
Schoenbaum [137] reported that HIV among
injecting heroin users in the Bronx, who were in
methadone maintenance therapy (MMT) in the
late 1970s when the epidemic began, had a lower
prevalence rate (34%) than those who enrolled
in MMT in 1980 and 1984 (44%); the HIV prev-
alence rate was highest for PWIDs who enrolled
after 1985 (53%).

Over time, evidence continues to accumulate
that these interventions—outreach, needle and
syringe programs (NSPs) and MAT —singularly
and in combination affect risk behaviors and can
reduce incidence and prevalence of HIV among
persons who inject drugs. Community-based
outreach provides a range of services to persons
who inject drugs in their natural environments.
Outreach workers in the community in fixed and/
or mobile sites and street locations provide
access to risk-reduction information, enable peo-
ple who use drugs to reduce their drug use and
needle-sharing behaviors by providing alcohol
wipes, bleach, water, condoms, and referral to
services [2, 138]. Some outreach programs train
PWIDs in overdose prevention—teaching them
how to administer naloxone—and some outreach
workers provide sterile needles and syringes.
Outreach has been demonstrated to enable
PWIDs to access the means to reduce their risk
behaviors.!? Through referral mechanisms, out-
reach increases the likelihood that persons who
inject drugs will have access to a range of other
complementary services essential to reduce risk
of acquisition and transmission of HIV and other
blood-borne infections [138]. The evidence is

!"Pharmacies only in some cities.

12See IOM for a review of the evidence and discussion of
the limitations of the studies.
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strong that NSPs result in reduced risk behav-
iors, lower HIV prevalence, greater use of ser-
vices, and, importantly, reduced injection drug
use [139]. Consistent findings from evaluation
studies of NSPs reveal that they increase the
availability of sterile injection equipment, reduce
the number of contaminated needles in circula-
tion, and reduce the risk of new HIV infections
[1, 140]. Des Jarlais and Semaan [136] reported
that most NSPs provide a range of other services,
including referral to drug dependence treatment
programs, specifically MAT and other programs.
Medication-assisted treatment with methadone
or buprenorphine has been shown to be effective
for opioid dependence, reducing risk behaviors
related to injection drug use, preventing HIV
transmission, and improving PWIDs’ adherence
to antiretroviral therapy [3]". In a recent review
of evidence on MMT, the Institute of Medicine
concluded, based on randomized clinical trials
and a number of observation studies, that per-
sons receiving MAT report reductions in drug-
related risk behaviors, including the frequency
of injecting and sharing equipment [142].
Metzger found that persons who inject drugs and
remained in methadone treatment had a lower
HIV incidence than those who were not enrolled
in MAT [143]. Other interventions, not unique to
persons who inject drugs, are also now part of a
comprehensive HIV response, including ART
(see Box 12.3).

The core interventions discussed above
and listed elsewhere in the text are potentially
important strategies for limiting the spread of
HCYV and HBV. Specifically for HCV, NSPs with
risk reduction emphasis on not sharing or reusing
injection equipment, MAT, and other drug depen-
dence treatment, condom programming and safer
sex practices and prevention and treatment of
STIs are effective. HCV can be transmitted sexu-
ally, particularly in the context of HIV coinfec-
tion [144]. Because background prevalence is
much higher for HCV than HIV, and it is more
infectious, though it varies regionally, the need to

“Methadone maintenance treatment has been available in
the United States since 1964 [141].
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Box 12.3. Key Messages on Prevention

for PWIDs

e A comprehensive package of evidence-
based harm reduction interventions imple-
mented in a range of venues including the
community, public health facilities, and
prisons and other closed settings can be
highly effective in preventing HIV, other
blood-borne and sexually transmitted infec-
tions, and tuberculosis.

e The combination of NSPs, MAT, and ART
implemented at high coverage rates has
been demonstrated to reduce incidence and
prevalence among PWIDs.

* Providing colocated, comprehensive, gen-
der-friendly and integrated low threshold
services in multiple venues for PWIDs can

reach more at-risk populations earlier is of
critical importance. For HBV, vaccination is an
additional intervention that can have an impact
on transmission and interventions to increase
safer sex practices for PWID, MSM, and those
who have not been vaccinated for hepatitis B
[52]. Most important is that NSPs and outreach
provide information about HCV and ways to pre-
vent transmission by providing sterile cotton
swabs, alcohol wipes for cleaning injection sites,
sterile water, cookers, and other disinfection sup-
plies and skills to promote adherence [140].
Evidence suggests NSPs have less impact on the
transmission and acquisition of HCV than on
HIV, though one study found that NSPs had a
significant effect on decreasing HCV and HBV
acquisition [145]. Substance dependence treat-
ment has been shown to reduce the incidence of
HCV [51]. In a study in Seattle, those who
remained in MMT longer had a lower HCV prev-
alence than those who interrupted or dropped out
of treatment [146].

In addition to MAT for the treatment of opioid
dependence, non-pharmacologic therapies are
effective strategies at treating cocaine and
amphetamine dependence and preventing HIV,
hepatitis, and STI risk behaviors associated with
drug use. It is important to consider these strate-
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result in higher coverage, equity, timely
use, efficiencies, and higher quality HIV/
AIDS services.

e Structural interventions are critical to
reduce the impact of punitive laws, regula-
tions, policies, law enforcement practices,
and other legal barriers that contribute to
the vulnerability, marginalization, discrim-
ination and stigmatization and impede the
scaling up of harm reduction interventions
among PWIDs.

e Policies and interventions should follow
the principles affirmed in the UN General
Assembly’s 2006 Political Declaration of
HIV/AIDS that address stigma and dis-
crimination as critical elements in combat-
ing HIV/AIDS.

gies in addition to MAT, as the number of cocaine,
amphetamine, and poly-drug users grow [27,
147]. In addition, many opioid users engage in
cocaine use while on drug treatment [148, 149].
Effective psychosocial interventions including
cognitive-behavioral therapies and contingency
management are currently available to treat
cocaine and methamphetamine dependence [150,
151] and pharmacologic therapy may be avail-
able in the future [152, 153].

Combination Interventions

Combination prevention programs consist of a
mix of structural, biomedical, and behavioral
interventions. Findings from recent mathematical
modeling studies reveal that combination inter-
ventions—NSPs and MAT (if coverage reaches
50% of the persons who inject drugs)—in 5 years
could lead to a 20% reduction in HIV incidence
depending on the setting [19]. And, when ART is
combined with MAT and NSPs, reaching 50% of
the persons who inject drugs and are HIV positive,
after 5 years the incidence will be a 50% median
reduction of 29%. Strathdee and colleagues [108]
modeled changes in risk environments in regions
with different types of HIV epidemics among
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persons who inject drugs. Consistent with the
work of Degenhardt and colleagues [19], they
report that by reducing unmet needs by 60% in
MAT, NSPs, and ART, there are reductions in HIV
prevalence ranging from 30 to 41% over 5 years.
They also reported that structural level changes
like changing laws in Kenya to allow MAT in pub-
lic clinics and needle syringe programs or reduc-
ing changing police practices related to harassment
and violence in Odessa, Ukraine, can further con-
tribute to reducing HIV incidence.

Structural Interventions

Optimizing the impact of core interventions to
prevent the further spread of HIV requires imple-
mentation of structural interventions to help cre-
ate an enabling environment supportive of an
effective HIV response in a range of settings
(community, clinics, jail/prisons, and other deten-
tion settings) [55].

Structural interventions seek to create contex-
tual changes in the social, physical, economic,
and political environments to remove or reduce
barriers that contribute to HIV/AIDS vulnerabili-
ties and risks, and that impede access to services,
and to create an enabling environment supporting
implementation with evidence- and human rights-
based laws, policies, and regulations, facilitating
the scaling up of prevention interventions.
The rationale for the potential value of structural
interventions is clear [19, 97]. Laws, policies,
regulations, resulting stigma and discrimination,
incarceration without legal rights and violations
of human rights to health are among the factors
that account for the limited availability, inacces-
sibility, low coverage, and continuing high bur-
den of disease. Among the structural strategies
most often mentioned are efforts to improve the
legal environment—laws and policies, law
enforcement, and legal clinics—for persons who
inject drugs and who are arrested. These reforms
could include laws promoting protection from
discrimination, gender-based violence, human
rights violations, and laws to enable harm reduc-
tion services to operate effectively without impu-
nity [23]. Other structural interventions and
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potential effects operating at macro and micro
levels of the physical, social, economic, and
policy environments described by Degenhardt
and colleagues [19], can include scale-up of nee-
dle and syringe provision and legal reform
enabling protection of drug-user rights.

HIV, HBV, and HCV Prevention
in Prison and Other Closed Settings

Jurgens, Ball, and Verster [7] reviewed the effec-
tiveness of interventions to reduce PWID risk
behaviors and HIV, HBV, and HCV transmission
in prison settings. Evidence of injection and high-
risk sexual practices in these settings has been
referred to earlier. There is substantial HIV trans-
mission through drug use in prisons, and many
studies have also reported HCV outbreaks among
incarcerated populations [21]. More prisons are
now recognizing the epidemiological realities of
transmission in these settings and have begun to
introduce core interventions; most countries, how-
ever, do not provide these services. NSPs have
been introduced in more than 50 prisons in 12
western and eastern European and central Asian
countries. In some countries, only a few prisons
have NSPs, while in Kyrgyzstan and Spain, NSPs
in prisons have been rapidly scaled up. With the
exception of one study, evidence demonstrates
that sharing of injecting equipment either stopped
after implementation of the NSPs [154, 155] or
substantially declined [156-158]. PWIDs in
Moldovan prisons with NSPs also reported fewer
incidents of sharing injecting equipment [159].
Since the early 1990s, there has been a marked
increase in the number of prison systems provid-
ing opioid substitution therapy (OST) to prisoners.
Jurgens, Ball, and Verster (2009) found that in all
studies of prison-based MMT programs, prisoners
who inject heroin and other opioids and who
receive MMT inject substantially less frequently
than those not receiving this therapy [7, 160-163].
Access to OST in prisons also reduces injection
risks and syringe sharing [164]. Some countries,
Spain in particular, has scaled up NSPs and OST in
prisons and the seroconversion rates for HIV and
hepatitis C virus have decreased substantially.
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Prevention and Treatment of HCV

HCYV is more infectious than HIV and more prev-
alent, especially among younger injectors, with
modes of transmission including reuse of con-
taminated syringes, needles, and other injection
equipment [12, 62, 165]. Due to shared risk
factors and prevention strategies between HIV
and hepatitis, HCV prevention is critical to an
effective HIV prevention strategy among PWIDs.
Modeling studies demonstrate that HIV and HCV
prevalence among PWIDs are proportional and
that reducing HCV prevalence below a threshold
of 30% would substantially reduce any HIV risk
and likely make HIV prevalence negligible [166].

Edlin and colleagues [167] have outlined and
discussed the strategies for prevention and treat-
ment of HCV. These include strategies for pri-
mary prevention (preventing exposure) by
reducing injection drug use through evidence-
based substance use prevention and expansion
of substance dependence treatment. Most critical
is preventing and/or reducing transition from
non-injecting drug use to injecting drug use
[168]. Edlin describes options in secondary pre-
vention (preventing infection) of HCV transmis-
sion among PWIDs by providing access to sterile
syringes and other injection equipment, repeal of
paraphernalia and syringe prescription laws,
establishment of syringe exchange and distribu-
tion programs, education of physicians and phar-
macists to help PWIDs gain access to sterile
injection equipment, community-based outreach
to PWIDs, and client-centered HCV counseling
and testing [169]. For tertiary prevention (pre-
venting disease) and reducing liver diseases in
the infected person, Edlin identifies potentially
effective strategies, including medical treatment
for HCV infection, integration of medical and
social services, and provision of services to incar-
cerated populations [77]. Most important is that
needle and syringe exchange programs and out-
reach provide information about HCV and ways
to prevent transmission by providing sterile cot-
ton swabs, alcohol wipes for cleaning injection
sites, sterile water, cookers, and other disinfec-
tion supplies and skills to promote adherence
[140]. Evidence suggests NSPs have less impact
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on the transmission and acquisition of HCV virus
than on HIV, though one study found that NSPs
had a significant effect on decreasing HCV and
HBV acquisition [145]. Treatment for drug
dependence has been shown to reduce the inci-
dence of HCV [51]. In a study in Seattle, it was
found that those who remained in MMT longer
had a lower HCV prevalence than those who
interrupted or dropped out of treatment [146].

STI Prevention Among Persons
Who Use Drugs

Historically, prevention for drug users has cen-
tered on injection-related risk, overlooking the
fact that drug users are at high risk for sexual
transmission of infections, including HIV and
STIs. STI control among drug users is an impor-
tant public health strategy as the presence of an
STI infection increases susceptibility and infec-
tivity of HIV [170-173]. HIV positive women
are significantly more likely to be coinfected with
multiple STIs compared to those who are HIV
negative [174]. Presence of an STI may also
facilitate HCV transmission [175].

STI control is a public health priority for drug
users for several reasons. First, it has implica-
tions for persons who use drugs as well as those
who do not use drugs but may have sex with drug
users [176]. As STI treatment decreases trans-
mission, identification of STI cases among drug
users would give treatment options to these indi-
viduals and would help reduce the spread of
infection to others, both inside and outside of
this population [177]. Since drug users face
many individual and provider-level barriers to
accessing STI prevention and control services,
they are likely to go untreated and further trans-
mit infections inside their networks. Clinical
management of STIs also leads to reduced inci-
dence of HIV over time [178], and provides an
opportunity for health care providers to assess
drug use as a risk behavior that can lead to vac-
cination for hepatitis A and B, screening for viral
hepatitis, STIs and HIV, and appropriate treat-
ment services for these infections along with
linkages to other prevention strategies for drug
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users, including needle and syringe programs
and drug dependence treatment [52].

As more biomedical interventions become
available for the prevention and control of STIs,
attention has shifted to improving health care-
seeking behaviors and the behaviors of care pro-
viders [179]. Individual-level interventions can
modify drug use or STI risk behaviors [180] but
structural changes are also required for large-
scale impact [181]. For example, routine STI
screening and treatment at drug treatment admis-
sion and other primary care venues commonly
frequented by drug users would facilitate access
to these services [95, 182]. According to CDC,
drug use is a risk factor for gonorrhea among
women and routine screening is recommended
[52]. STI infection is a marker for high-risk sex-
ual behaviors, so screening for these infections
presents an opportunity to provide risk reduc-
tion counseling and other effective behavioral
interventions.

Gender Norms Around Female PWIDs

HIV infections are rising among female PWIDs
in Asia, Eastern Europe, and other countries
[123, 124] as females who use drugs face a
greater risk of blood-borne and sexually trans-
mitted infection [125]. Female PWIDs often rely
on male partners to initiate drug use, procure
drugs, and inject them with drugs [126-129]. As
drug-using practices often follow social norms,
women are more likely to use contaminated
equipment as they inject after men, and refusal to
use drugs or share injecting equipment results in
increased risk of physical in sexual abuse, fur-
ther increasing likelihood of infection [127, 130].
As stated earlier, sex work is common among
females who use drugs, making them more vul-
nerable to infection [131].

Women who inject drugs face additional
barriers to prevention and treatment services such
as childcare duties, lack of power to negotiate
service use and lack of access to resources [129,
132]. Men are the primary recipients of these
interventions in many settings [132]. Despite evi-
dence of their efficacy, drug treatment, harm
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reduction, and HIV prevention programs for
women who use drugs are under-funded, and the
programs that do exist rarely address intimate
partner and sexual violence, reproductive health,
empowerment strategies, and other risk factors
among women who use drugs [133]. Provision of
low-threshold services increases uptake among
women and availability of gender-friendly ser-
vices that include flexible hours, childcare ser-
vices, social and psychological support, and
programs for drug-using sex workers will further
fill the coverage gap [132, 134].

Organizing and Delivering Core
Intervention and Other Health
Services to Persons Who Inject Drugs

New public health approaches in organizing and
delivering services will require changes in their
law enforcement approaches to injection drug
use and HIV to be effective and have an impact
on the epidemic.

Availability and Coverage
of Core Interventions

Of the 151 countries reporting injection drug use,
NSPs are available in 82 countries, while only 10
countries have NSPs in prisons [55]. It is esti-
mated that about 8% of PWIDs accessed an NSP
at least once in the past 12 months, and fewer
than 5% of injections were covered by sterile
syringes. In the 16 countries with PWIDs in
Eastern Europe, it is estimated that there are 9
syringes distributed per PWID per year. The
number is highest in Australia and New Zealand
(213/year per PWID), comparatively high in
Central Asia (92/year per PWID), and relatively
low in the USA and Canada (23/year per PWID)
[17]. For OST, available in 71 countries, which
covers 65% of the estimated population of per-
sons who inject drugs, only 8 PWIDs per every
100 were receiving OST. Again, there is consid-
erable range by region with very low rates in
Central Asia and Eastern Europe—about 1 per
100 PWIDs, about 4 per 100 PWIDs in East and
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Southeast Asia, highest in Western Europe (61 per
100 PWIDs), and much less in the U.S and
Canada (13 per 100 PWIDs) [17]. The same pat-
tern prevails for ART coverage rates. In a limited
number of countries reporting coverage rates for
ART among persons who inject drugs, only 4 of
every 100 HIV-positive PWIDs who were in need
of ART were receiving it [19].

Barriers to Introducing and Scaling
Up Services

There are many reasons for low coverage rates,
including cultural, legal, policy, regulatory, tech-
nical, fiscal, human resource constraints, and
operational barriers, and attitudes and beliefs of
service providers. These factors are obstacles to
introducing, scaling up and implementing inno-
vative strategies to organize and deliver services
[16, 55]." In many countries, persons who inject
drugs are required to be registered by name and
with law enforcement. This information is often
shared with health providers before they are eli-
gible for services. Mimiaga and colleagues [183]
report that in one Eastern European country,
harassment and discrimination by police with
threats of arrest, and the need to bribe police to
avoid arrest are major barriers to adherence to
MAT and ART. Laws that criminalize nonmedical
use of syringes, along with punitive laws for pos-
session of small amounts of drugs, law enforce-
ment harassment of PWIDs, detention without
due process and subjecting persons who use drugs
to non-evidence-based treatment interventions
create obstacles to implementing and scaling up
interventions and reducing vulnerability to HIV
and other blood-borne and sexually transmitted
infections. Carrying condoms is often used as
evidence by law enforcement of engaging in sex
work [184]. The public health consequences can

1See the following reports for more elaborate discussion:
International Harm Reduction Association. Global State
of Harm reduction, 2010; Needle & Zhao, HIV Prevention
among Injection Drug Users: Closing the Coverage
Gap, 2010.
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be observed in high incarceration rates, unavail-
ability of services, low and often delayed utiliza-
tion of services, and limited progress in the
prevention of HIV, hepatitis, and STIs.

Policy and service providers’ personal beliefs
affect the availability and quality of services.
Despite evidence from neurosciences that drug
addiction is a chronic and relapsing condition
that is treatable, like other diseases such as diabe-
tes and hypertension, controversies continue rela-
tive to the treatment of addiction and providing
NSP services [139, 140, 185]. Medication-
assisted treatment consistently has been proven
to be an effective treatment for opioid addiction
and the prevention of HIV. As more PWIDs
access and remain in MAT, less crime is commit-
ted and fewer drug-related arrests are conducted,
meaning fewer criminal justice costs. In addition,
the demand for drugs is reduced, and less money
is spent on illegal drugs, meaning less money in
the informal market [186]. However, myths per-
sist that providing medication such as methadone
is substituting one addiction for another, rather
than a treatment.

Coordination and Integration

of a Comprehensive Package

of Interventions to Address Needs
of Persons Who Inject Drugs

It is critically important that all public health ser-
vices or facilities that have contact with persons
who inject drugs have the capacity to provide a
full range of integrated, colocated direct services
and/or linked referrals to other services [187].
The rationale for the recommendation is clear.
Persons who use drugs are at increased risk for
multiple comorbid conditions, including prob-
lems associated with drug use, such as addiction
and mental health issues; multiple infections,
such as HIV, STIs, and hepatitis; and adverse
social conditions, such as stigma, poverty, and
incarceration [188-191]. Additionally, persons
who use drugs are less likely to use health ser-
vices due to fear of arrest or discrimination, exac-
erbating negative health outcomes [97, 192, 193].
Integration of prevention, care, and treatment
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services for persons who use drugs addresses
both comorbidities and low service utilization.
Ideally, integrated services are colocated and
share client records to increase efficiency, access
to services, the level of prevention and care for
clients, and reduce costs. Services can also be
integrated through a system of coordinated refer-
rals. Programs that have provided integrated ser-
vices for persons who use drugs report successful
outcomes including increased testing rates, medi-
cation adherence, entry into drug treatment ser-
vices and attendance of PWID at services
[194—197]. And these services should be offered
in multiple venues including prisons, in the com-
munity, and a range of public health clinics and
other facilities. The services should include pri-
ority interventions for persons who inject drugs —
NSP, MAT, and ART—sexual risk reduction
services and others that include screening, risk
reduction and treatment for prevalent and co-
occurring conditions. Not only can these services
reduce burden of disease in individual drug users
and their networks of sex- and drug-using part-
ners, they also serve as an entry point into other
prevention and treatment services specific to drug
users, such as syringe exchange and drug treat-
ment. Health services in communities where drug
use takes place can assess patients for drug use.
In addition to prevention strategies specific to
persons who use drugs, members of this popula-
tion also benefit from access to health interven-
tions such as vaccination for hepatitis A and B,
and screening and treatment of HIV, STIs and
hepatitis (see new CDC guidelines: www.cdc.
gov/std/treatment/2010/)  using  standardized
assessment tools, and providing relevant linkages
as necessary [52].

Low Threshold Services

According to a report from the Open Society
Institute (OSI), low threshold programs are
flexible in their organization, delivery of services
and eligibility requirements to access services
[198]. The overall objective is to make services
available to the greatest number of persons who
inject drugs and rely on strategies that recognize
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that these populations are often hard to reach and
retain in services. Colocation and integration of
services can be effective, as referenced earlier;
however, the extent to which this new service
delivery strategy works depends on adopting
principles related to low threshold programs. The
list that follows is illustrative and not exhaustive,
and provides examples of strategies that can
remove barriers and expand availability and utili-
zation of services. Some overarching low thresh-
old principles include not restricting eligibility
for services based on current drug-using practices
or not requiring persons who inject drugs to have
failed other  “treatment interventions”
(detoxification in detention centers); active or
previous injection drug use should not be a rea-
son not to provide ART; ART should not be
dependent on enrolling in MAT (often not avail-
able); and access to ART should not require
“proof” that PWIDs can be adherent with the pre-
scribed MAT regimen.

All who seek treatment should be eligible. As
reported by OSI, some specific low threshold
strategies for MAT include quick service on
demand and without complex paperwork, no
waiting lists, service delivery by medical and
nonmedical staff, limited or no urine screening
without being used for disqualification from the
program, abstinence from drugs not required,
treatment by prescription (both buprenorphine
and methadone), no registration of users, no bio-
logical testing, no requirement for any type of
counseling or directly observed dose-taking
before beginning unsupervised administration,
flexible eligibility requirements, treatment in
prisons, and take-home doses [198]. For MAT
and other services, most critical is a nonjudgmen-
tal harm-reduction philosophy that does not insist
on complete abstinence from drug use. Also
important is reducing operational constraints,
such as hours of operation, location of facilities,
costs for services and ensuring multiple models
of service availability in multiple venues. For
NSPs, OSI reports that this means multiple ser-
vice delivery models and maximizing the number
of needles and syringes distributed by supporting
secondary exchange of syringes, and with no lim-
its on the number of syringes to be distributed.
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http://www.cdc.gov/std/treatment/2010/
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Other strategies that will contribute to coverage
and effectiveness include ensuring there are no
stock outs of commodities like syringes and nee-
dles, and that the types of syringes and needles
distributed reflect the needs of the persons who
use drugs. Ensuring that services are responsive
to PWIDs requires that these persons participate
in planning, program development and imple-
mentation [6].

Public Health Role of the USA

The USA plays an important role on the issues
mentioned above through its international
influence on drug control policies related to
reducing supply and demand for drugs and pro-
tecting the safety and public health of persons
who inject drugs, through their financial and
technical support to the Global Fund, and the
President’s Emergency Plan for AIDS Relief
(PEPFAR) program. PEPFAR provides technical
and fiscal resources to countries with HIV epi-
demics, including those with concentrated epi-
demics of HIV among persons who inject drugs,
and countries with expanding rates of injection
drug use and HIV among persons who inject
drugs [199]. In 2010, the USA issued a new drug
control strategy through the Office of National
Drug Control Policy, a new domestic HIV/AIDS
policy through the Office of the National AIDS
Policy in the White House, and policy and pro-
gram guidelines through PEPFAR [200-202].
Implementing evidence-based law enforcement
strategies—scaling up and increasing access to
treatment for addiction, integrating addiction ser-
vices into the health system with support through
health services, recognizing and acting on the
public health consequences of use of drugs, such
as overdose deaths and HIV/AIDS, and recogniz-
ing the evidence supporting interventions in the
comprehensive package of services—allows for
better coordination and collaboration with the
PEPFAR program.

On July 10, 2010, PEPFAR released a revised
technical guidancedocumenttitled Comprehensive
HIV Prevention for People Who Inject Drugs
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(www.pepfar.gov).” This document affirmed
PEPFAR’s support for comprehensive, evidence-
based, and human rights-based HIV prevention
programs for persons who inject drugs. Along
with the guidance, PEPFAR explicitly allowed
funds to be used for needle and syringe exchange
programs (NSPs) for the first time as one compo-
nent of comprehensive HIV prevention programs
among PWIDs [202]. The policy shift was
announced following congressional lifting of the
domestic ban on NSPs as part of the Consolidated
Appropriations Act of 2010 in December 2009.
As mentioned earlier, studies have consistently
shown that NSPs—providing clean, unused
syringes and a range of other services, including
referrals and linkages with drug treatment, HIV
testing and counseling and antiretroviral (ARV)
treatment for PWIDs —result in marked decreases
in drug-related risk behaviors (e.g., sharing of
contaminated injection equipment, other unsafe
injection practices and frequency of injections)
and decrease the risk of HIV transmission.
PEPFAR also supports procurement of metha-
done and buprenorphine and provides funds for
interventions along with technical assistance to
host governments and partners. The USG policy
and programs are consistent with the 2009 World
Health Organization, United Nations Office on
Drugs and Crime, and UNAIDS Technical Guide
for countries to set targets for universal access to
HIV prevention, treatment and care for PWIDs.
PEPFAR works with partner governments and
civil societies to address the imbalance between
the high levels of HIV risk and disease burden
among PWIDs and the low level of coverage of a
comprehensive package of prevention, treatment
and care services. The PEPFAR policy and com-
prehensive HIV prevention package, including
NSP, is now accepted by The Office of National
Drug Control Policy for the first time, and

5The U.S. President’s Emergency Plan for AIDS Relief
(PEPFAR), works in more than 80 developing countries-
those with generalized and concentrated HIV epidemics.
The program focuses on prevention strategies to decrease
new infections, and life-saving treatment and care for
those already living with HIV.
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endorsed in the 2010 National Drug Control
Strategy [200, 201]. The PEPFAR 5-year strategy
seeks to expand prevention, treatment and care
services for PWIDs in both concentrated and
generalized epidemics.

In 2009, President Obama committed addi-
tional funds through the Global Health Initiative
(GHI) to support the work of PEPFAR with an
additional focus on women and children through
infectious diseases, nutrition, maternal and child
health, and safe water programs (http://www.
pepfar.gov/ghi/index.htm). GHI activities ini-
tially focused on eight countries and have now
spread to include over 20 more, many of which
are countries with emerging epidemics of HIV

Box 12.4. The USA: Problems, Challenges

and Opportunities

e The demand for drugs is significant in the
USA and the country represents a huge
market with heroin, cocaine and other
drugs being trafficked from South America
and Mexico. Domestic production of
amphetamine-type stimulants also occurs.

e Twenty millions persons in the U.S have
used an illicit drug; most prevalent is mari-
juana with substantial numbers using
cocaine, crack, heroin and methamphet-
amines. Seventeen million have a diagnos-
able drug disorder. Drug dependence is a
chronic and treatable condition.

e The USA, Russia, and China have the great-
est number of persons who inject drugs.

e More than seven million Americans are in
the criminal justice system with two mil-
lion incarcerated and five million on parole.
Fifty percent of these people are dependent
on drugs.

e PWIDs make up less than 1.3% of the U.S.
population and account for 19% of HIV
infections and 90% of hepatitis C infections.

among persons who use drugs [42, 203].
Increasing impact through strategic coordination
and integration, strengthening and leveraging of
key multilateral organizations, global health part-
nerships and private sector engagement, a women,
girls and gender equality-centered approach, and
promoting research and innovation are four key
principles underlying implementation of GHI.
These principles align with the a public health
approach to addressing HIV and other blood-
borne and sexually transmitted infections among
drug users, in terms of providing a comprehen-
sive package of evidence-based services and
coordinated participation across public and pri-
vate sectors.

e African American males and females
are disproportionately impacted by drug
dependence, HIV, and are greatly overrep-
resented in the criminal justice system.

e The USA, compared to other high-income
countries, has lower coverage rates for HIV
core prevention interventions—MAT and
NSPs—and PWIDs and who are living
with HIV have lower rates of ART enroll-
ment than other groups living with HIV.

e The USAis the largest donor to the Global
Fund for AIDS, Tuberculosis and Malaria.
Through PEPFAR, there is financial,
technical and programmatic support for
counties with HIV epidemics among
PWIDs.

e The USA plays a powerful role in
influencing drug and HIV policy globally.
There is great need to harmonize domestic
and global drug and HIV policies to ensure
that the tensions between criminal justice
and public health approaches to responding
to epidemics that have impeded prevention
are resolved.
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The New Public Health Approach
Public Health Challenges

Persons who use drugs are at increased risk for
multiple, comorbid conditions, including prob-
lems associated with drug use, such as addiction
and mental health issues, multiple infections such
as HIV, STIs and hepatitis, overdose, and adverse
social conditions such as stigma, poverty, discrim-
ination, and incarceration. While burden of disease
is high in persons who inject drugs, availability
and access to needle and syringe programs, medi-
cation-assisted treatment, and antiretroviral ther-
apy (ART) services are limited, particularly in
many low- and middle-income countries. In large
part, services are limited because of structural bar-
riers (laws, policies, and regulations and other and
programmatic and operational barriers) and
strongly held but unfounded beliefs by many about
drug users. All of these can impede the implemen-
tation of prevention, treatment, and care services.

New Public Health Response

The challenge for the public health community is
to embrace the concept that harm reduction should
be a core element of a public health response to
HIV/AIDS where injecting drug use exists. A
‘comprehensive package of harm reduction’ has
been described in this chapter as outlined by the
WHO, UNODC and UNAIDS, and provides
guidance to countries on the selection of evidence-
based policies and interventions, including inter-
ventions for reducing HIV transmission and
treatment of HIV/AIDS and associated comor-
bidities [204]. For these interventions to have an
impact on HIV epidemics in different countries,
political will and leadership are necessary across
government and nongovernment sectors to align
drug control policies with public health goals, in
accordance with human rights principles for the
prevention, treatment and care of persons who
inject drugs and are at risk for or currently are liv-
ing with HIV and other blood-borne and sexually
transmitted diseases. More specifically, supportive

R. Needle et al.

policy, legal and social environments that facili-
tate rather than impede the implementation of
appropriate models of service delivery need to be
created.

References

1. Wodak A, Cooney A. Effectiveness of sterile needle
and syringe programming in reducing HIV/AIDS
among injecting drug users. Geneva: World Health
Organization; 2005.

2. Needle R, Burrows D, Friedman S, et al. Effectiveness
of community-based outreach in preventing HIV/
AIDS among injection drug users. Geneva: World
Health Organization; 2004.

3. Farrell M, Marsden J, Ling W, Ali R, Gowing L.
Effectiveness of drug dependence treatment in pre-
venting HIV among injecting drug users. Geneva:
World Health Organization; 2005.

4. Piot P, Zewdie D, Turmen T. HIV/AIDS prevention
and treatment. Lancet. 2002;360(9326):86-8.

5. UNGASS. Declaration of commitment on HIV/
AIDS. New York: United Nations; 2001.

6. UNAIDS. Call for urgent action to improve cover-
age of HIV services for injecting drug users. UNAIDS
2010 March 10; Available from: http://www.unaids.
org/en/KnowledgeCentre/Resources/FeatureStories/
archive/2010/20100309_IDU.asp.

7. Jurgens R, Ball A, Verster A. Interventions to reduce
HIV transmission related to injecting drug use in
prison. Lancet Infect Dis. 2009;9(1):57-66.

8. Mathers BM, Degenhardt L, Phillips B, et al. Global
epidemiology of injecting drug use and HIV among
people who inject drugs: a systematic review. Lancet.
2008;372(9651):1733-45.

9. Gordon RJ, Lowy FD. Bacterial infections in drug
users. N Engl J Med. 2005;353(18):1945-54.

10. Hoffmann CJ, Thio CL. Clinical implications of HIV
and hepatitis B co-infection in Asia and Africa.
Lancet Infect Dis. 2007;7(6):402-9.

11. Roy KM, Goldberg DJ, Hutchinson S, et al. Hepatitis
C virus among self declared non-injecting sexual
partners of injecting drug users. J Med Virol.
2004;74:62-6.

12. Centers for Disease Control and Prevention.
Surveillance for acute viral hepatitis— United States,
2006. MMWR Recomm Rep. 2008;57(SS-2):
1-24.

13. Urbanus AT, van de Laar TJ, Stolte IG, et al. Hepatitis
C virus infections among HIV-infected men who
have sex with men: an expanding epidemic. AIDS.
2009;23(12):F1-7.

14. Danta M, Brown D, Bhagani S, et al. Recent epi-
demic of acute hepatitis C virus in HIV-positive men
who have sex with men linked to high-risk sexual
behaviours. AIDS. 2007;21(8):983-91.


http://www.unaids.org/en/KnowledgeCentre/Resources/FeatureStories/archive/2010/20100309_IDU.asp
http://www.unaids.org/en/KnowledgeCentre/Resources/FeatureStories/archive/2010/20100309_IDU.asp
http://www.unaids.org/en/KnowledgeCentre/Resources/FeatureStories/archive/2010/20100309_IDU.asp

Prevention of HIV and Other Blood-Borne and Sexually Transmitted Diseases in People...

243

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Des Jarlais C, Semaan S. HIV and other sexually
transmitted infections in injection drug users and
crack cocaine smokers. In: Holmes KK, Sparling PF,
Stamm WE, Piot P, Wasserheit JN, Corey L, et al.,
editors. Sexually transmitted diseases. 4th ed. New
York: McGraw-Hill; 2008. p. 237-55.

Needle R, Zhao L. HIV prevention among injection
drug users: closing the coverage GAP. Washington,
DC: Center for Strategic and International Studies
Global Health Policy Center; 2010.

Mathers BM, Degenhardt L, Ali H, et al. HIV pre-
vention, treatment, and care services for people who
inject drugs: a systematic review of global, regional,
and national coverage. Lancet. 2010;375(9719):
1014-28.

Mathers BM, Degenhardt L, Adam P, et al. Estimating
the level of HIV prevention coverage, knowledge
and protective behavior among injecting drug users:
what does the 2008 UNGASS reporting round tell
us? J Acquir Immune Defic Syndr. 2009;52 Suppl
2:S132-42.

Degenhardt L, Mathers B, Vickerman P, Rhodes T,
Latkin C, Hickman M. Prevention of HIV infection
for people who inject drugs: why individual, struc-
tural, and combination approaches are needed.
Lancet. 2010;376(9737):285-301.

Gostin LO, Lazzarini Z. Prevention of HIV/AIDS
among injection drug users: the theory and science
of public health and criminal justice approaches to
disease prevention. Emory Law J. 1997;46(2):
587-696.

Jurgens R, Csete J, Amon JJ, Baral S, Beyrer C.
People who use drugs, HIV, and human rights.
Lancet. 2010;376(9739):475-85.

UNODC. World Drug Report. New York: United
Nations; 2008.

International HIV/AIDS Alliance. Global commis-
sion on HIV and the law. International HIV/AIDS
Alliance 2010. Available from: http://www.worl-
daidscampaign.org/en/Global-Programmes/Global-
Commission-on-HIV-and-the-Law.

International HIV/AIDS Alliance, Commonwealth
HIV and AIDS Action Group. Enabling legal envi-
ronments for effective HIV responses: a leadership
challenge for the Commonwealth. 2010.

UNAIDS. Report on the Global AIDS Epidemic.
Geneva: World Health Organization; 2010.

Beyrer C, Razak MH, Lisam K, Chen J, Lui W, Yu
XF. Overland heroin trafficking routes and HIV-1
spread in south and south-east Asia. AIDS.
2000;14(1):75-83.

UNODC. World Drug Report. New York: United
Nations; 2010.

Ditton J, Frischer M. Computerized projection of
future heroin epidemics: a necessity for the 21st cen-
tury? Subst Use Misuse. 2001;36(1-2):151-66.
Hughes PH, Rieche O. Heroin epidemics revisited.
Epidemiol Rev. 1995;17(1):66-73.

Substance Abuse and Mental Health Services
Administration. Results from the 2009 National

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Survey on Drug Use and Health: National Findings.
Rockville, MD: US Department of Health and
Human Services; 2010. Report No.: Publication No.
SMA 10-4586.

Wiessing L, Likatavicius G, Klempova D, Hedrich
D, Nardone A, Griffiths P. Associations between
availability and coverage of HIV-prevention mea-
sures and subsequent incidence of diagnosed HIV
infection among injection drug users. Am J Public
Health. 2009;99(6):1049-52.

Substance Abuse and Mental Health Services
Administration OoAS. Treatment Episode Data Set
(TEDS). Highlights—2007. National Admissions to
Substance Abuse Treatment Services. Rockville,
MD, Department of Health and Human Services;
2009. Report No.: DHHS Publication No. (SMA)
09-4360.

U.S. Census Bureau. State and County QuickFacts:
Data derived from Population Estimates. httt://www.
census.gov 2009. Available from: http://quickfacts.
census.gov/qfd/states/00000.html

Centers for Disease Control and Prevention. Sexually
transmitted disease surveillance, 2007. Atlanta, GA:
Department of Health and Human Services; 2008.
Centers for Disease Control and Prevention. HIV/
AIDS Surveillance Report, 2007. Atlanta, GA: U.S.
Department of Health and Human Services; 2009.
Centers for Disease Control and Prevention. HIV
infections among injection-drug users—34 states,
2004-2007. MMWR Recomm Rep. 2009;58(46):
1291-5.

Centers for Disease Control and Prevention.
Surveillance for acute viral hepatitis— United States
2007. MMWR Recomm Rep 2009;58:1-37.

Ball AL, Rana S, Dehne KL. HIV prevention among
injecting drug users in developing and transitional
countries. Pub Health Rep 1998; 113(Supp 1)
170-81.

Des Jarlais DC, Friedman SR, Novick DM, et al.
HIV-1 infection among intravenous drug users in
Manhattan, New York City, from 1977 through 1987.
JAMA. 1989;261(7):1008-12.

Wolfe D, Malinowska-Sempreuch K. Illicit drug
policies and the global HIV epidemic: Effects of UN
and national government approaches. New York:
Open Society Institute; 2004.

Needle RH, Kroeger K, Belani H, Hegle J. Substance
abuse and HIV in sub-Saharan Africa: introduction
to the special issue. Afr J Drug Alcohol Stud.
2006;5(2):83-91.

Beckerleg S, Telfer M, Hundt GL. The rise of inject-
ing drug use in East Africa: a case study from Kenya.
Harm Reduct J. 2005;2:12.

Parry CD, Pithey AL. Risk behaviour and HIV
among drug using populations in South Africa. AfrJ
Drug Alcohol Stud. 2006;5(2):140-57.

Centers for Disease Control and Prevention. HIV-
associated behaviors among injecting-drug users—
23 cities, United States, May 2005—-February 2006.
MMWR Recomm Rep. 2009;58(13):329-32.


http://www.worldaidscampaign.org/en/Global-Programmes/Global-Commission-on-HIV-and-the-Law
http://www.worldaidscampaign.org/en/Global-Programmes/Global-Commission-on-HIV-and-the-Law
http://www.worldaidscampaign.org/en/Global-Programmes/Global-Commission-on-HIV-and-the-Law
http://httt://www.census.gov
http://httt://www.census.gov
http://quickfacts.census.gov/qfd/states/00000.html
http://quickfacts.census.gov/qfd/states/00000.html

244

R. Needle et al.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Strathdee SA, Sherman SG. The role of sexual
transmission of HIV infection among injection and
non-injection drug users. J Urban Health. 2003;80(4
Suppl 3):iii7-14.

Des Jarlais DC, Arasteh K, Semaan S, Wood E. HIV
among injecting drug users: current epidemiology,
biologic markers, respondent-driven sampling, and
supervised-injection facilities. Curr Opin HIV AIDS.
2009;4(4):308-13.

Centers for Disease Control and Prevention.
Diagnoses of HIV infection and AIDS in the United
States and dependent areas, 2008. Atlanta, GA:
Department of Health and Human Services; 2011.
Thorpe LE, Outlett L], Hershow R, et al. Risk of
hepatitis C virus infection among young adult injec-
tion drug users who share injection equipment. Am J
Epidemiol. 2002;15:645-53.

Shepard CW, Finelli L, Alter MJ. Global epidemiol-
ogy of hepatitis C virus infection. Lancet Infect Dis.
2005;5(9):558-67.

Simonsen L, Kane A, Zaffran M, Kane M. Unsafe
injections in the developing world and transmission
of blood-borne pathogens: a review. Bull World
Health Organ. 1999;77(10):789-801.

Crofts N, Nigro L, Oman K, Stevenson E, Sherman
J. Methadone maintenance and hepatitis C virus
infection among injecting drug users. Addiction.
1997;92(8):999-1005.

Centers for Disease Control and Prevention. Sexually
transmitted disease treatment guidelines, 2010.
MMWR Recomm Rep. 2010;59(12):1-10.

van de Laar TJ, van der Bij AK, Prins M, et al.
Increase in HCV incidence among men who have
sex with men in Amsterdam most likely caused by
sexual transmission. J Infect Dis. 2007;196(2):
230-8.

Hellard M, Sacks-Davis R, Gold J. Hepatitis C treat-
ment for injection drug users: a review of the avail-
able evidence. Clin Infect Dis. 2009;49(4):561-73.
International Harm Reduction Association. The
Global State of Harm Reduction 2010: Key issues
for broadening the response. London: International
Harm Reduction Association; 2010.

Aceijas C, Rhodes T. Global estimates of prevalence
of HCV infection among injecting drug users. Int J
Drug Policy. 2007;18(5):352-8.

Aceijas C, Stimson GV, Hickman M, Rhodes T.
Global overview of injecting drug use and HIV
infection among injecting drug users. AIDS.
2004;18(17):2295-303.

Murrill CS, Weeks H, Castrucci BC, et al. Age-
specific seroprevalence of HIV, hepatitis B virus,
and hepatitis C virus infection among injection drug
users admitted to drug treatment in 6 US cities. Am J
Public Health. 2002;92(3):385-7.

Craine N, Walker AM, Williamson S, Brown A,
Hope VD. Hepatitis B and hepatitis C seropreva-
lence and risk behaviour among community-
recruited drug injectors in North West Wales.
Commun Dis Public Health. 2004;7(3):216-9.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73

Shapatava E, Nelson KE, Tsertsvadze T, del Rio C.
Risk behaviors and HIV, hepatitis B, and hepatitis C
seroprevalence among injection drug users in Georgia.
Drug Alcohol Depend. 2006;82 Suppl 1:S35-8.
Gerlich M, Gschwend P, Uchtenhagen A, Kramer A,
Rehm J. Prevalence of hepatitis and HIV infections
and vaccination rates in patients entering the heroin-
assisted treatment in Switzerland between 1994 and
2002. Eur J Epidemiol. 2006;21(7):545-9.

Centers for Disease Control and Prevention.
Coinfection with HIV and Hepatitis C Virus. Centers
for Disease Control and Prevention 2005;Available
at URL: http://www.cdc.gov/hiv/resources/
Factsheets/coinfection.htm.

Semaan S, Des J, Malow R. STDs among Illicit
Drug Users in the United States: The need for inter-
ventions. In: Aral SO, Douglas JM, editors.
Behavioral Interventions for Prevention and Control
of Sexually Transmitted Diseases. New York:
Springer Science Business Media, LLC; 2007.
p- 397-430.

Centers for Disease Control and Prevention. Sexually
Transmitted Disease Surveillance 2009. Atlanta,
GA: Department of Health and Human Services;
2010.

Coffin LS, Newberry A, Hagan H, Cleland CM, Des
J, Perlman DC. Syphilis in drug users in low and
middle income countries. Int J Drug Policy.
2010;21:20-7.

Platt L, Rhodes T, Judd A, et al. Effects of sex work
on the prevalence of syphilis among injection drug
users in 3 Russian cities. Am J Public Health.
2007;97(3):478-85.

Altaf A, Shah SA, Zaidi NA, Memon A, Nadeem
uR, Wray N. High risk behaviors of injection drug
users registered with harm reduction programme in
Karachi, Pakistan. Harm Reduct J. 2007;4:7.
Rhodes T, Platt L, Maximova S, et al. Prevalence of
HIV, hepatitis C and syphilis among injecting drug
users in Russia: a multi-city study. Addiction.
2006;101(2):252-66.

Carey MP, Ravi V, Chandra PS, Desai A, Neal DJ.
Screening for sexually transmitted infections at a
DeAddictions service in south India. Drug Alcohol
Depend. 2006;82(2):127-34.

Rawson RA, Washton A, Domier CP, Reiber C.
Drugs and sexual effects: role of drug type and gen-
der. J Subst Abuse Treat. 2002;22(2):103-8.

Ross L, Kohler CL, Grimley DM, Bellis J. Intention
to use condoms among three low-income, urban
African American subgroups: cocaine users, nonco-
caine drug users, and non-drug users. J Urban Health.
2003;80(1):147-60.

Booth RE, Watters JK, Chitwood DD. HIV risk-
related sex behaviors among injection drug users,
crack smokers, and injection drug users who smoke
crack. Am J Public Health. 1993;83(8):1144-8.

. Reback CJ, Larkins S, Shoptaw S. Changes in the

meaning of sexual risk behaviors among gay and
bisexual male methamphetamine abusers before and


http://www.cdc.gov/hiv/resources/Factsheets/coinfection.htm
http://www.cdc.gov/hiv/resources/Factsheets/coinfection.htm

12 Prevention of HIV and Other Blood-Borne and Sexually Transmitted Diseases in People... 245
after drug treatment. AIDS Behav. 2004;8(1): 90. Stockman JK, Strathdee SA. HIV among people
87-98. who use drugs: a global perspective of populations at

74. Shoptaw S, Reback CJ. Methamphetamine use and risk. J Acquir Immune Defic Syndr. 2010;55 Suppl
infectious disease-related behaviors in men who 1:S17-22.
have sex with men: implications for interventions. 91. Gollub EL. A neglected population: drug-using
Addiction. 2007;102 Suppl 1:130-5. women and women’s methods of HIV/STI preven-

75. Semple SJ, Zians J, Grant I, Patterson TL. Impulsivity tion. AIDS Educ Prev. 2008;20(2):107-20.
and methamphetamine use. J Subst Abuse Treat. 92. Marx R, Aral SO, Rolfs RT, Sterk CE, Kahn JG.
2005;29(2):85-93. Crack, sex, and STD. Sex Transm Dis.

76. Donoghoe MC. Sex, HIV and the injecting drug 1991;18(2):92-101.
users. Br J Addict. 1992;87(3):405-16. 93. CDC. Relationship of syphilis to drug use and pros-

77. Edlin BR, Irwin KL, Faruque S, et al. Intersecting titution— Connecticut and Philadelphia,
epidemics—crack cocaine use and HIV infection Pennsylvania.  Morb  Mortal ~ Wkly  Rep.
among inner-city young adults. Multicenter Crack 1988;37(49):755-8.

Cocaine and HIV Infection Study Team. N Engl J 94. Williams PB, Ekundayo O. Study of distribution and
Med. 1994;331(21):1422-7. factors affecting syphilis epidemic among inner-city

78. Tross S, Abdul-Quader A, Silvert H, Des J. Condom minorities of  Baltimore. Public  Health.
use among male injecting-drug users—New York 2001;115(6):387-93.

City, 1987-1990. MMWR Recomm Rep. 1992; 95. Ross MW, Hwang LY, Zack C, Bull L, Williams ML.
41(34):617-20. Sexual risk behaviours and STIs in drug abuse treat-

79. Greenberg J, Schnell D, Conlon R. Behaviors of ment populations whose drug of choice is crack
crack cocaine users and their impact on early syphi- cocaine. Int J STD AIDS. 2002;13(11):769-74.
lis intervention. Sex Transm Dis. 1992;19(6): 96. Baseman J, Ross M, Williams M. Sale of sex for
346-50. drugs and drugs for sex: an economic context of

80. UNODC. World Drug Report. New York: United sexual risk behavior for STDs. Sex Transm Dis.
Nations; 2005. 1999;26(8):444-9.

81. Aral SO. Determinants of STD epidemics: implica- 97. Rhodes T, Singer M, Bourgois P, Friedman SR,
tions for phase appropriate intervention strategies. Strathdee SA. The social structural production of
Sex Transm Infect. 2002;78 Suppl 1:i3-13. HIV risk among injecting drug users. Soc Sci Med.

82. Cochran SD, Ackerman D, Mays VM, Ross MW. 2005;61(5):1026-44.

Prevalence of non-medical drug use and dependence 98. Rhodes T, Simic M. Transition and the HIV risk
among homosexually active men and women in the environment. BMJ. 2005;331(7510):220-3.
US population. Addiction. 2004;99(8):989-98. 99. Gupta GR, Parkhurst JO, Ogden JA, Aggleton P,

83. Celentano DD, Valleroy LA, Sifakis F, et al. Mahal A. Structural approaches to HIV prevention.
Associations between substance use and sexual risk Lancet. 2008;372(9640):764-75.
among very young men who have sex with men. Sex ~ 100. National Council Against Addictions, National
Transm Dis. 2006;33(4):265-71. Institute on Psychiatry Ramon de la Fuente, National

84. Bolding G, Hart G, Sherr L, Elford J. Use of crystal Institute on Public Health. 2008 National Household
methamphetamine among gay men in London. Survey on Addictions, Mexico. 2009.

Addiction. 2006;101(11):1622-30. 101. Todd CS, Safi N, Strathdee SA. Drug use and harm

85. Colfax GN, Mansergh G, Guzman R, et al. Drug use reduction in Afghanistan. Harm Reduct J. 2005;2:13.
and sexual risk behavior among gay and bisexual  102. Fallahzadeh H, Morowatisharifabad M, Ehrampoosh
men who attend circuit parties: a venue-based com- MH. HIV/AIDS epidemic features and trends in
parison. J Acquir Immune Defic Syndr. Iran, 1986-2006. AIDS Behav. 2009;13(2):
2001;28(4):373-9. 297-302.

86. Colfax G, Santos GM, Chu P, et al. Amphetamine-  103. Needle R, Kroeger K, Belani H, Achrekar A, Parry
group substances and HIV. Lancet. CD, Dewing S. Sex, drugs, and HIV: rapid assess-
2010;376(9739):458-74. ment of HIV risk behaviors among street-based drug

87. Semple SJ, Zians J, Strathdee SA, Patterson TL. using sex workers in Durban, South Africa. Soc Sci
Sexual marathons and methamphetamine use among Med. 2008;67(9):1447-55.

HIV-positive men who have sex with men. Arch Sex  104. Parry CD, Carney T, Petersen P, Dewing S, Needle
Behav. 2009;38(4):583-90. R. HIV-risk behavior among injecting or non-inject-

88. Wong W, Chaw JK, Kent CK, Klausner JD. Risk fac- ing drug users in Cape Town, Pretoria, and Durban,
tors for early syphilis among gay and bisexual men South Africa. Subst Use Misuse.
seen in an STD clinic: San Francisco, 2002-2003. 2009;44(6):886-904.

Sex Transm Dis. 2005;32(7):458-63. 105. Reid SR. Injection drug use, unsafe medical injec-

89. Weber MP, Schoenbaum EE. Heterosexual transmis- tions, and HIV in Africa: a systematic review. Harm
sion of HIV infection in intravenous and non-intra- Reduct J. 2009;6:24.
venous drug-using populations. Arch AIDS Res. 106. Gable L, Gamhartner K, Gostin LO, Hodge JG, van

1991;5:45-7.

Puymbroeck RV. Legal aspects of HIV/AIDS: a



246

R. Needle et al.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

guide for policy and law reform. Washington, DC:
The World Bank; 2007.

Wolfe D, Cohen J. Human rights and HIV preven-
tion, treatment, and care for people who inject drugs:
key principles and research needs. J Acquir Immune
Defic Syndr. 2010;55 Suppl 1:S56-62.

Strathdee SA, Hallett TB, Bobrova N, et al. HIV and
risk environment for injecting drug users: the past,
present, and future. Lancet. 2010;376(9737): 268-84.
Clark PA, Fadus M. Federal funding for needle
exchange programs. Med Sci Monit. 2010;16(1):
H1-13.

Kamarulzaman A. Impact of HIV prevention pro-
grams on drug users in Malaysia. J Acquir Immune
Defic Syndr. 2009;52 Suppl 1:S17-9.

Fields G. While house czar calls for end to ‘war on
drugs’. Wall Street Journal 2009 May 14.

Macalino GE, Vlahov D, Sanford-Colby S, et al.
Prevalence and incidence of HIV, hepatitis B virus,
and hepatitis C virus infections among males in
Rhode Island prisons. Am J Public Health.
2004;94(7):1218-23.

Jurgens R, World Health Organization, UNODC,
UNIADS. Interventions to address HIV in prisons:
HIV care, treatment and support. Geneva: World
Health Organization; 2007.

Okie S. Sex, drugs, prisons, and HIV. N Engl ] Med.
2007;356(2):105-8.

Johnson RC, Raphael S. The effects of male incarcera-
tion dynamics on acquired immune deficiency syn-
drome infection rates among African American women
and men. J Law Economics. 2009;52(May):251-93.
Sabol WJ, Couture H. Prison inmates at midyear
2007. Washington, DC: Department of Justice
Bureau of Justice Statistics; 2008.

Mauer M. Racial disparities in the criminal justice
system. Washington, DC: The Sentencing Project;
2009.

U.S. Sentencing Commission. Sourcebook of federal
sentencing statistics, Tables 33-36 and Table 38. U S
Sentencing Commission 2009;Available at: URL:
http://www.ussc.gov/ANNRPT/2008/table33.pdf,
http://www.ussc.gov/ANNRPT/2008/table34.pdf,
http://www.ussc.gov/ANNRPT/2008/table35.
pdf http://www.ussc.gov/ANNRPT/2008/table36.pdf,
http://www.ussc.gov/ANNRPT/2008/table38.pdf.
Bureau of Justice Statistics. Drug use and depen-
dence, state and federal prisoners, 2004. Washington,
DC: U.S. Department of Justice; 2006. Report No.:
NCJ 213530.

Werb D, Kerr T, Small W, Li K, Montaner J, Wood
E. HIV risks associated with incarceration among
injection drug users: implications for prison-based
public health strategies. J Public Health (Oxf).
2008;30(2):126-32.

Milloy MJ, Buxton J, Wood E, Li K, Montaner JS,
Kerr T. Elevated HIV risk behaviour among recently
incarcerated injection drug users in a Canadian
setting: a longitudinal analysis. BMC Public Health.
2009;9:156.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

Clarke JG, Stein MD, Hanna L, Sobota M, Rich JD.
Active and Former Injection Drug Users Report of
HIV Risk Behaviors During Periods of Incarceration.
Subst Abus. 2001;22(4):209-16.

UNAIDS Reference Group on HIV and Human
Rights. Statement on Human Rights and Universal
Access to HIV, Prevention, Treatment, Care &
Support. 2008.

Wechsberg WM, Luseno W, Ellerson RM. Reaching
women substance abusers in diverse settings: stigma
and access to treatment 30 years later. Subst Use
Misuse. 2008;43(8-9):1277-9.

UNODC. HIV/AIDS prevention and care for female
injecting drug users. Austria: UNODC; 2006.
Cleland CM, Des J, Perlis TE, Stimson G, Poznyak
V. HIV risk behaviors among female IDUs in devel-
oping and transitional countries. BMC Public Health.
2007;7:271.

Bryant J, Brener L, Hull P, Treloar C. Needle sharing
in regular sexual relationships: an examination of
serodiscordance, drug using practices, and the gen-
dered character of injecting. Drug Alcohol Depend.
2010;107(2-3):182-17.

el-Bassel N, Gilbert L, Wu E, Go H, Hill J. HIV and
intimate partner violence among methadone-main-
tained women in New York City. Soc Sci Med.
2005;61(1):171-83.

el-Bassel N, Terlikbaeva A, Pinkham S. HIV and
women who use drugs: double neglect, double risk.
Lancet. 2010;376(9738):312-4.

el-Bassel N, Gilbert L, Wu E, Go H, Hill J.
Relationship between drug abuse and intimate part-
ner violence: a longitudinal study among women
receiving methadone. Am J Public Health.
2005;95(3):465-70.

Kumar MS, Virk HK, Chaudhuri A, Mittal A, Lewis
G. A rapid situation and response assessment of the
female regular sex partners of male drug users in
South Asia: factors associated with condom use dur-
ing the last sexual intercourse. Int J Drug Policy.
2008;19(2):148-58.

Pinkham S, Malinowska-Sempruch K. Women,
harm reduction and HIV. Reprod Health Matters.
2008;16(31):168-81.

Carael M, Marais H, Polsky J, Mendoza A. Is there a
gender gap in the HIV response? Evaluating national
HIV responses from the United Nations General
Assembly Special Session on HIV/AIDS country
reports. J Acquir Immune Defic Syndr. 2009;52
Suppl 2:S111-8.

Dolan K, Salimi S, Nassirimanesh B, Mohsenifar S,
Mokri A. The establishment of a methadone treat-
ment clinic for women in Tehran, Iran. J Public
Health Policy. 2011;32:219-30.

Ball AL. HIV, injecting drug use and harm
reduction: a public health response. Addiction.
2007;102(5):684-90.

Des Jarlais DC, Semaan S. HIV prevention for
injecting drug users: the first 25 years and counting.
Psychosom Med. 2008;70(5):606—11.


http://www.ussc.gov/ANNRPT/2008/table33.pdf
http://www.ussc.gov/ANNRPT/2008/table34.pdf
http://www.ussc.gov/ANNRPT/2008/table35.pdf,http://www.ussc.gov/ANNRPT/2008/table36.pdf
http://www.ussc.gov/ANNRPT/2008/table35.pdf,http://www.ussc.gov/ANNRPT/2008/table36.pdf
http://www.ussc.gov/ANNRPT/2008/table38.pdf

Prevention of HIV and Other Blood-Borne and Sexually Transmitted Diseases in People...

247

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

Hartel DM, Schoenbaum EE. Methadone treatment
protects against HIV infection: two decades of expe-
rience in the Bronx, New York City. Public Health
Rep. 1998;113 Suppl 1:107-15.

Coyle SL, Needle RH, Normand J. Outreach-based
HIV prevention for injecting drug users: a review of
published outcome data. Public Health Rep.
1998;113 Suppl 1:19-30.

Preventing HIV transmission: The role of sterile
needles and bleach. Washington, DC: National
Academy Press; 1995

Institute of Medicine. Preventing HIV transmission:
The role of sterile needles. Institute of Medicine:
National Academy Press; 1994.

Dole VP, Nyswander M. A medical treatment for
diacetylmorphine (Heroin) addiction. A clinical trial
with methadone hydrochloride. JAMA. 1965;193:
646-50.

Institute of Medicine. Preventing HIV Infection
among Injecting Drug Users in High-Risk Countries.
Washington, DC: The National Academies Press;
2007.

Metzger DS, Navaline H, Woody GE. Drug abuse
treatment as AIDS prevention. Public Health Rep.
1998;113 Suppl 1:97-106.

Walsh N, Higgs P, Crofts N. Recognition of hepatitis
C virus coinfection in HIV-positive injecting drug
users in Asia. J Acquir Immune Defic Syndr.
2007;45(3):363-5.

Hagan H, Jarlais DC, Friedman SR, Purchase D,
Alter MJ. Reduced risk of hepatitis B and hepatitis C
among injection drug users in the Tacoma syringe
exchange program. Am J Public Health. 1995;
85(11):1531-7.

Thiede H, Hagan H, Murrill CS. Methadone treat-
ment and HIV and hepatitis B and C risk reduction
among injectors in the Seattle area. J Urban Health.
2000;77(3):331-45.

Substance Abuse and Mental Health Services
Administration OoAS. The NSDUH report:
Methamphetamine use, abuse, and dependence:
2002, 2003, and 2004. Washington, DC: Substance
Abuse and Mental Health Services Administration;
2005.

Magura S, Kang SY, Nwakeze PC, Demsky S.
Temporal patterns of heroin and cocaine use among
methadone patients. Subst Use Misuse. 1998;33(12):
2441-67.

Thula MA. Cocaine use and dependence in clients
attending a drug treatment centre in Dublin. The
Psychiatrist. 2009;33:88-91.

Dutra L, Stathopoulou G, Basden SL, Leyro TM,
Powers MB, Otto MW. A meta-analytic review of
psychosocial interventions for substance use disor-
ders. Am J Psychiatry. 2008;165(2):179-87.

Lee NK, Rawson RA. A systematic review of cogni-
tive and behavioural therapies for methamphetamine
dependence. Drug Alcohol Rev. 2008;27(3):
309-17.

Oliveto A, Poling J, Mancino MJ, et al. Randomized,
double blind, placebo-controlled trial of disulfiram

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

for the treatment of cocaine dependence in metha-
done-stabilized patients. Drug Alcohol Depend.
2011;113(2-3):184-91.

Kuehn BM. Scientists target cocaine addiction.
JAMA. 2009;302(24):2641-2.

Nelles J, Fuhrer A, Hirsbrunner H, Harding T.
Provision of syringes: the cutting edge of harm
reduction in prison? BMJ. 1998;317(7153):270-3.
Stark K, Herrmann U, Ehrhardt S, Bienzle U. A
syringe exchange programme in prison as preven-
tion strategy against HIV infection and hepatitis B
and C in Berlin, Germany. Epidemiol Infect.
2006;134(4):814-9.

Menoyo C, Zulaica D, Parras F. Needle exchange
programs in prisons in Spain. Can HIV AIDS Policy
Law Rev. 2000;5(4):20—1.

Stover H. Evaluation of needle exchange pilot proj-
ects shows positive results. Can HIV AIDS Policy
Law Newsl. 2000;5(2-3):60-9.

Nelles J, Fuhrer A, Vincenz I. Evaluation der HIV-
und Hepatitis-Prophylaxe in der Kantonalen Anstalt
Realta. Berne: Universitare Psychiatrische Dienste
Bern; 1999.

Pintilei L. Harm reduction in prisons of Republic of
Moldova. Ukraine: Kiev; 2005.

Dolan KA, Wodak AD, Hall WD. Methadone main-
tenance treatment reduces heroin injection in New
South Wales prisons. Drug Alcohol Rev.
1998;17(2):153-8.

Dolan KA, Shearer J, MacDonald M, Mattick RP,
Hall W, Wodak AD. A randomised controlled trial of
methadone maintenance treatment versus wait list
control in an Australian prison system. Drug Alcohol
Depend. 2003;72(1):59-65.

Boguna J. Methadone maintenance programmes. In:
O’Brien O, editor. Report of the 3rd European
Conference on Drug and HIV/AIDS Services in
Prison. London: Cranstoun Drug Services; 1997.
p. 68-70.

Heimer R, Catania H, Newman RG, Zambrano J,
Brunet A, Ortiz AM. Methadone maintenance in
prison: evaluation of a pilot program in Puerto Rico.
Drug Alcohol Depend. 2006;83(2):122-9.

Larney S. Does opioid substitution treatment in
prisons reduce injecting-related HIV risk behav-
iours? A systematic review. Addiction. 2010;105(2):
216-23.

Hagan H, Des J, Stern R, et al. HCV synthesis proj-
ect: preliminary analyses of HCV prevalence in rela-
tion to age and duration of injection. Int J Drug
Policy. 2007;18(5):341-51.

Vickerman P, Hickman M, May M, Kretzschmar M,
Wiessing L. Can hepatitis C virus prevalence be
used as a measure of injection-related human
immunodeficiency virus risk in populations of inject-
ing drug users? An ecological analysis. Addiction.
2010;105(2):311-8.

Edlin BR, Kresina TF, Raymond DB, et al
Overcoming barriers to prevention, care, and treat-
ment of hepatitis C in illicit drug users. Clin Infect
Dis. 2005;40 Suppl 5:S276-85.



248

R. Needle et al.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

Mateu-Gelabert P, Treloar C, Calatayud VA, et al.
How can hepatitis C be prevented in the long term?
Int J Drug Policy. 2007;18(5):338—40.

Edlin BR. Prevention and treatment of hepatitis
C in injection drug users. Hepatology. 2002;36
(5 Suppl 1):S210-9.

Rottingen JA, Cameron DW, Garnett GP. A system-
atic review of the epidemiologic interactions between
classic sexually transmitted diseases and HIV: how
much really is known? Sex Transm Dis.
2001;28(10):579-97.

Cohen MS. HIV and sexually transmitted diseases:
lethal synergy. Top HIV Med. 2004;12(4):104-7.
Institute of Medicine. The Hidden Epidemic:
Confronting  Sexually = Transmitted Diseases.
Washington, DC: National Academy Press; 1997.
Hayes R, Watson-Jones D, Celum C, van de
Wasserheit J. Treatment of sexually transmitted
infections for HIV prevention: end of the road or
new beginning? AIDS. 2010;24 Suppl 4:S15-26.
Miller M, Liao Y, Wagner M, Korves C. HIV, the
clustering of sexually transmitted infections, and sex
risk among African American women who use drugs.
Sex Transm Dis. 2008;35(7):696-702.

Jin F, Prestage GP, Matthews G, et al. Prevalence,
incidence and risk factors for hepatitis C in homo-
sexual men: data from two cohorts of HIV-negative
and HIV-positive men in Sydney, Australia. Sex
Transm Infect. 2010;86(1):25-8.

Tyndall MW, Patrick D, Spittal P, Li K,
O’Shaughnessy MV, Schechter MT. Risky sexual
behaviours among injection drugs users with high
HIV prevalence: implications for STD control. Sex
Transm Infect. 2002;78 Suppl 1:1170-5.

Wasserheit JN, Aral SO. The dynamic topology of
sexually transmitted disease epidemics: implications
for prevention strategies. J Infect Dis. 1996;174
Suppl 2:S201-13.

Grosskurth H, Mosha F, Todd J, et al. Impact of
improved treatment of sexually transmitted diseases
on HIV infection in rural Tanzania: randomised con-
trolled trial. Lancet. 1995;346(8974):530-6.

Aral SO, Holmes KK. Social and behavioral deter-
minants of the epidemiology of STDs: Industrialized
and developing countries. In: Holmes KK, Sparling
PF, Mardh P, Lemon SM, Stamm WE, Piot P, et al.,
editors. Sexually transmitted diseases. 3rd ed. New
York: McGraw-Hill; 1999. p. 39-76.

Semaan S, Des J, Sogolow E, et al. A meta-analysis
of the effect of HIV prevention interventions on the sex
behaviors of drug users in the United States. J Acquir
Immune Defic Syndr. 2002;30 Suppl 1:S73-93.
Blankenship KM, Friedman SR, Dworkin S, Mantell
JE. Structural interventions: concepts, challenges
and opportunities for research. J Urban Health.
2006;83(1):59-72.

Lally MA, Alvarez S, MacnevinR, et al. Acceptability
of sexually transmitted infection screening among
women in short-term substance abuse treatment. Sex
Transm Dis. 2002;29(12):752-5.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

Mimiaga MJ, Safren SA, Dvoryak S, Reisner SL,
Needle R, Woody G. “We fear the police, and the
police fear us”: structural and individual barriers and
facilitators to HIV medication adherence among
injection drug users in Kiev, Ukraine. AIDS Care.
2010;22(11):1305-13.

Blankenship KM, Koester S. Criminal law, policing
policy, and HIV risk in female street sex workers and
injection drug users. J Law Med Ethics. 2002;
30(4):548-59.

Wright-De AL, Weinstein B, Jones TS, Miles J.
Impact of the change in Connecticut syringe pre-
scription laws on pharmacy sales and pharmacy
managers’ practices. J Acquir Immune Defic Syndr
Hum Retrovirol. 1998;18 Suppl 1:5102-10.

Open Society Institute. Harm Reduction: Public
Health and Public Order. International Harm
Reduction Development Program; 2007 Oct.

The Reference Group to the UN of HIV and Injection
Drug Use. Consensus Statement of the Reference
Group to the United Nations on HIV and Injecting
Drug Use. 2010.

Des Jaralis DC, Semaan S. HIV and other sexually
transmitted infections in injection drug users and
crack cocaine smokers. In: Holmes KK, Sparling PF,
Stamm WE, Piot P, Wasserheit JN, Corey L, et al.,
editors. Sexually transmitted diseases. 4th ed. New
York: McGraw-Hill; 2008. p. 237-55.

Gebo KA, Keruly J, Moore RD. Association of
social stress, illicit drug use, and health beliefs with
nonadherence to antiretroviral therapy. J Gen Intern
Med. 2003;18(2):104-11.

Chander G, Himelhoch S, Moore RD. Substance
abuse and psychiatric disorders in HIV-positive
patients: epidemiology and impact on antiretroviral
therapy. Drugs. 2006;66(6):769-89.

Gunn RA, Murray PJ, Ackers ML, Hardison WG,
Margolis HS. Screening for chronic hepatitis B and
C virus infections in an urban sexually transmitted
disease clinic: rationale for integrating services. Sex
Transm Dis. 2001 March;28(3):166-70.

Latkin CA, Knowlton RA. Micro-social structural
approaches to HIV prevention: A social ecological
perspective. AIDS Care. 2005;17 Suppl 1:S102-13.
Cottrell CA, Neuberg SL. Different emotional reac-
tions to different groups: A sociofunctional threat-
based approach to “prejudice”. J Pers Soc Psychol.
2005;88(5):770-89.

Sylla L, Bruce RD, Kamarulzaman A, Altice FL.
Integration and co-location of HIV/AIDS, tubercu-
losis and drug treatment services. Int J Drug Policy.
2007;18(4):306-12.

Sylvestre DL, Zweben JE. Integrating HCV services
for drug users: a model to improve engagement and
outcomes. Int J Drug Policy. 2007;18(5):406-10.
Birkhead GS, Klein SJ, Candelas AR, et al.
Integrating multiple programme and policy
approaches to hepatitis C prevention and care for
injection drug users: a comprehensive approach. Int
J Drug Policy. 2007;18(5):417-25.



Prevention of HIV and Other Blood-Borne and Sexually Transmitted Diseases in People...

249

197.

198.

199.

200.

Hennessy RR, Weisfuse IB, Schlanger K. Does inte-
grating viral hepatitis services into a public STD
clinic attract injection drug users for care? Public
Health Rep. 2007;122 Suppl 2:31-5.

Keeny E, Saucier R. Lowering the threshold:
Models of accessible methadone and buprenor-
phine treatment. New York: Open Society Institute;
2010.

Zhao M, Du J, Lu GH, et al. HIV sexual risk behav-
iors among injection drug users in Shanghai. Drug
Alcohol Depend. 2006;82 Suppl 1:S43-7.

U.S. Office of National Drug Control Policy.
National Drug Control Strategy. 2010.

201.

202.

203.

204.

U.S. Office of National AIDS Policy. Nation HIV/
AIDS Strategy for the United States. 2010.
PEPFAR. Comprehensive HIV prevention for peo-
ple who inject drugs, revised guidance. 2010.
Sharma M, Oppenheimer E, Saidel T, Loo V, Garg
R. Asituation update on HIV epidemics among peo-
ple who inject drugs and national responses in South-
East Asia Region. AIDS. 2009;23(11):1405-13.
World Health Organization, UNODC, UNAIDS.
WHO, UNODC, UNAIDS technical guide for coun-
tries to set targets for universal access to HIV pre-
vention, treatment and care for injecting drug users.
Geneva: WHO/UNAIDS/UNODC; 2009.



Health, Sexual Health,
and Syndemics: Toward a Better

13

Approach to STl and HIV Preventive
Interventions for Men Who Have Sex
with Men (MSM) in the United States

Thomas E. Guadamuz, Mark S. Friedman,
Michael P. Marshal, Amy L. Herrick, Sin How Lim,
Chongyi Wei, and Ron Stall
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HIV was first discovered in the United States 30
years ago. Since then, one characteristic of the
epidemic has remained constant: gay men, or men
who have sex with men (MSM), have been among
the most severely impacted of any social group in
the nation. While MSM account for less than 5%
of all men in most behavioral surveys, they cur-
rently account for nearly 60% of all new HIV
infections in the United States [1]. A recent CDC
analysis calculated that MSM are 60 and 61 times
more likely to be infected with HIV and syphilis,
respectively, than heterosexual men and are 54
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and 93 times more likely to be infected with HIV
and syphilis, respectively, than women [2].

Health disparities involving other sexually
transmitted infections (STI), such as Hepatitis,
have also been documented for MSM [3].
Together, these ongoing sexually transmitted epi-
demics constitute an important health problem
among Americans. Thus, we need to continue to
explore ways to better manage HIV and other
STI epidemics among MSM.

Lay and professional discussion about gay
men’s health and lifestyle seem to inevitably lead
to discussions of HIV and STI, even though other
important health disparities involving other dan-
gerous health conditions also exist among MSM
[4]. This is due in part to the substantial health
disparities involving STI epidemics between gay
and heterosexual men. It should also be noted that
public health discussions of gay men’s health and
health promotion programs targeted at gay men
focus, almost exclusively, on HIV [5]. What
researchers and public health practitioners often
do not fully appreciate is that other health dispari-
ties faced by gay men, whether they are infectious
or noninfectious disease epidemics, may play an
important role in HIV prevention efforts. Previous
studies have shown that other non-HIV/STI health
outcomes among gay men (e.g., depression, sub-
stance use, suicidal ideation) are significantly cor-
related with high-risk behaviors for HIV/STI
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infection, thus pointing to the need to consider
other outcomes of gay men’s health in order to
effectively prevent HIV infection [6]. In other
words, by ignoring the complexity of forces that
impact gay men’s general health and well-being,
we may actually be doing a disservice to HIV and
STI prevention efforts among gay men.
Moreover, recent studies have shown that the
causal pathway for HIV and STI risks is not lim-
ited to one dimensional, individual-level indicators
(as often evaluated in risk-factor epidemiology),
but instead involves complex interrelated domains
[7, 8] that, for gay men, may include gay culture
and norms, substance use, peer pressure, social
and sexual networks, social support, access to care,
and general sociocultural (e.g., race, ethnicity,
educational attainment, socioeconomic position,
and religion) and environmental contexts (e.g.,
poverty, violence, opportunities for social mobil-
ity, migration to gay ghettos, acculturation to the
gay community, racial and ethnic discrimination,
and homophobia). These multilevel factors are
most likely to interact throughout the life course,
from childhood to adolescence to adulthood and to
older age [4]. Therefore, to really understand how
to prevent HIV and STIs, one must consider other
psychosocial health outcomes that are common
among high-risk gay men (e.g., depression, vio-
lence and victimization, suicidal ideation, child-
hood sexual abuse, substance use, and sex work/
survival sex), how these outcomes interrelate with
one another and with multilevel factors to produce
HIV and STI transmission and acquisition risks.
Current HIV and STI prevention for gay men
can be described as limited in terms of both theo-
retical scope and potency. Certainly, many exist-
ing interventions have been proven efficacious in
controlled settings, but they are almost exclu-
sively designed to operate at the level of the indi-
vidual [9, 10]. Drawing on dominant cognitive
behavioral theories, these prevention models
emphasize, to varying degrees, changes in knowl-
edge, self-efficacy, intentions, peer group norms,
safe sex negotiation, and condom use skills in
order to increase rates of safe sex practice among
gay men. As such, these interventions are
designed to primarily manipulate individual-level
variables without consideration of variables that
go beyond individual-level determinants of HIV/
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STI risk. This approach has become the dominant
behavioral intervention method to reduce HIV/
STI transmission among gay men [9, 10].
Although interventions that operate primarily
at the level of the individual have strong evidence
for efficacy [9, 10], HIV and STI incidence con-
tinue to persist among MSM in the United States.
For this reason, it may be a good time to enhance
our prevention approach to include strategies that
might yield more effective results within MSM
communities. This chapter will summarize the
evidence for variables that operate beyond the
level of the individual and suggest approaches
that might draw on these domains to improve the
efficacy and effectiveness of HIV/STI prevention
practice among MSM in the United States.

STl and HIV/AIDS Epidemics Among
MSM in the United States: A Grim
Portrait

STI affect MSM disproportionately, compared to
their heterosexual counterparts. Rates of gonor-
rhea, syphilis, and HPV-associated anal cancer
have been two, three, and almost five times higher,
respectively, among MSM than men who have sex
with women (MSW) [3, 11-13]. Herpes simplex
virus type 2, the virus responsible for genital her-
pes, is two times higher among MSM than MSW
[14]. And while there is a significant decreasing
national trend of general STI in the US population
over the past decade, this is not the case for MSM
[1]. The situation is even more serious for Black
MSM. A recent meta-analysis found that Black
MSM were two times more likely to be diagnosed
with current STI than White MSM (95% confidence
interval [CI]: 1.68-2.67) [15].

Similarly, the prevalence of HIV and AIDS
among MSM is disproportionately increasing, as
compared to MSW. In the United States, MSM
still comprise the highest proportion of newly
diagnosed HIV and AIDS cases than any other
risk group [1]. In 2004-2005, the National HIV
Behavioral Surveillance survey, conducted by
the U.S. Centers for Disease Control and
Prevention (CDC) among 1767 MSM in five U.S.
cities, found an overall HIV prevalence of 25%
(CI: 23-28%) [16]. Using confidential, name-
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based data obtained from 33 states from 2001-
2004, the CDC reported the rate of HIV diagnosis
for White, Hispanic, and Black MSM to be 14.6,
39.0, and 70.8 per 100,000, respectively. Given
these rates, Black and Hispanic MSM are five
times and three times higher than White MSM,
respectively, to be diagnosed with HIV infection
[17]. And among those diagnosed with AIDS,
Black MSM were less likely than White MSM to
survive 3 years from date of diagnosis. These
data point to the urgency for quick and effective
response to the HIV crisis among MSM, particu-
larly Black and Hispanic MSM.

The HIV Incidence Surveillance Group at the
CDC released 2006 incidence data which estimated
that 45% of new infections are among Black indi-
viduals and that 53% of new infections are among
MSM [18]. A comprehensive community-based
study conducted by the CDC in 7 U.S. cities found
HIV incidence to be 2.5% among whites (CI=1.4—
4.6%), 3.5% among Hispanics (CI=1.4-8.6%),
and 14.7% among blacks (CI1=7.9-27.1%) [19].

Remarkably, these estimates are not dissimilar
to those of historical past. In 1984, before any
formal AIDS prevention programs, the San
Francisco Men’s Health Study found a prevalence
of 48.5% among gay men aged 25-54 in that city
[20]. And that was before the availability of anti-
retroviral medications, mass condom promotion
campaigns, and availability of community-based
voluntary counseling and testing.

Therefore, it is time to recognize that current
HIV and STI prevention programs have not
significantly succeeded in decreasing HIV and
STI incidence rates that have been sustaining for
more than a decade among MSM, especially
among Black and Hispanic MSM. We believe
that the reasons for the intractable nature of the
HIV/STI epidemics among MSM are multifacto-
rial and therefore require that the prevention
response include interventions that operate
beyond the level of the individual.

Why Are STl and HIV Prevalence
Among MSM So High?

As argued above, factors contributing to STT and
HIV acquisition and transmission are complex
and are not limited to individual-level indicators,
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but instead involve a web of interrelated biologic,
behavioral, social, and cultural factors at the
individual (e.g., race, genetics, circumcision sta-
tus, social class, education, substance use), com-
munity (e.g., social and sexual networks,
violence and victimization, social and commu-
nity support, community norms), and societal
and structural levels (e.g., homophobia, racism,
poverty, policy, and laws) [7, 8, 20]. Further,
these factors may not be static and one dimen-
sional, but instead contribute to an individual’s
risk distinctively, across and between levels, and
at different magnitudes throughout an individu-
al’s life course. STI and HIV research among
MSM that examines factors that operate beyond
the level of the individual is still limited. With
these limitations in mind, we will discuss the
current evidence to explain high STI and HIV
prevalence among MSM at the individual, com-
munity, and societal levels.

Individual-Level Variables

A plethora of individual-level risk factors for STI
and HIV infection have been studied and docu-
mented since the beginning of the HIV epidemic
30 years ago. These variables can be organized
into demography, biology, behaviors, and psy-
chological factors.

Demography

Correlational studies have found HIV and STI
prevalence among MSM to be significantly asso-
ciated with Black race [16, 21-23], Hispanic
ethnicity [21-24], lower education [24, 25], and
older age [24-26]. In addition, Black race [19, 27]
and younger age [13, 19,27, 28] have been shown
to be associated with HIV incidence. However,
focusing on these demographic determinants
alone is insufficient.

Biology
Biological factors have also been shown to be

associated with HIV and STI infections. One
notable example is the role of the CCRS5 receptors
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that aid HIV to infect human cells. Persons who
have a mutation by which these receptors are not
expressed are resistant to HIV infection [29-33].
Circumcision may also protect MSM from HIV
and STI infection; however, current findings do
not support this hypothesis for MSM [34]. Finally,
having an STI is a significant correlate of HIV
infection in a number of population-based studies
[35, 36].

Behaviors

It is not surprising that unprotected anal inter-
course is the most cited correlate of STI and HIV
infection [21, 22, 37-39]. Anal intercourse
between men whereby the penis penetrates the
anal canal has been shown as the most efficient
way to transmit STI, as compared to penal-vagi-
nal sex [40]. Furthermore, having more than one
sexual partner has also been shown to increase
STI and HIV risks [21, 23, 37]. Sexual inter-
course between men, in reality, is more compli-
cated and sometimes involves the use of alcohol
and illicit substances like marijuana, poppers,
cocaine, hallucinogens, amphetamines, and opi-
ates [22, 24, 38, 41-45]. For instance, a major
outbreak of syphilis among MSM was connected
to the use of crystal methamphetamine in the
US West coast [45, 46]. Being high on these sub-
stances may directly impact sexual behavior
itself by prolonging sex (e.g., amphetamines),
enhancing sex (e.g., hallucinogens), or simply
coping with the pain of anal sex (e.g., poppers).
However, an indirect effect of alcohol and sub-
stances is that they inhibit or impair usual deci-
sion-making and safer sex norms, which may
result in unprotected, prolonged, or unwanted
sex. Additionally, substance use by way of injec-
tion in itself is directly associated with HIV
infection [21-24]. Conversely, a behavior that
has a direct protective effect on STI and HIV
transmission is HIV testing. Studies have shown
that MSM who know their HIV positive status
are less likely to engage in risky behaviors [46—
51]. Thus, manipulating risky behaviors have
been widely shown to reduce STI and HIV
infections among MSM [9, 10].
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Psychological Factors

There are several psychological factors that
directly and indirectly affect HIV and STI trans-
mission and acquisition risks and they may be
developmental in nature. For example, early sex-
ual debut and having had experiences of abuse
(physical, mental, and sexual) in childhood have
been shown as significant predictors of high-risk
behaviors in adulthood [52-54]. Moreover, cer-
tain attitudes and personalities are also associated
with increased risky behaviors. These include
having reduced concern about HIV/AIDS in the
era of highly active antiretroviral therapy
(HAART), sexual sensation seeking, and sexual
compulsivity [55-60].

Moreover, mental health-related variables
including lower self-esteem, major depression,
and suicidal ideation are significant correlates of
high-risk behaviors for STI and HIV infection
[61, 62]. Another psychological variable that
transcends categories is internalized homopho-
bia. This individual-level variable is highly cor-
related with non-White race, using alcohol and
substances, having lower self-esteem, major
depression, and suicidal thoughts [63-65].

Interpersonal, Social, and Sexual
Network-Level Variables

Recently, interpersonal, social, and network-level
variables have gained attention in the field. One
important variable that operates at the interper-
sonal-level is disclosure of HIV status, also
known as serodisclosure [24, 66, 67]. As a result,
there have been a number of strategies that MSM
have applied based on this principle. One strat-
egy is negotiated safety whereby two men in a
seroconcordant relationship “negotiate” or agree
on a set of rules whereby unprotected anal inter-
course can only occur in the primary relationship
and that either no anal intercourse at all or anal
intercourse with condoms can occur outside the
primary relationship [68]. Another strategy is
serosorting whereby MSM choose to have unsafe
sex with partners of the same serostatus and use
condoms with partners of a different or unknown
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status [69]. Another practice is seropositioning
whereby MSM take on a sexual position depend-
ing upon the serostatus of the sexual partner (e.g.,
an HIV-negative man may take the insertive role
with a HIV-positive or unknown status man since
transmission risks are lessened for the insertive
partner) [70]. These activities are not uncommon
and are being practiced by some MSM today,
particularly in large urban settings [71]. While
some of the logic underlying these strategies may
make sense, there is currently not enough empiri-
cal evidence to declare certain strategies as
efficient or effective, mostly because of the com-
plicated assumptions about true serostatus, HIV
viremia, and community viral load (this term will
be discussed in detail below) [72].

Failure to negotiate condoms under different
conditions and contexts is an important correlate
of STI and HIV infection. Sexual intercourse
between MSM often occurs under circumstances
that impair negotiation. As discussed earlier,
behaviors such as alcohol and substance use can
impair decision-making abilities and communi-
cation skills. Additionally, being in a high-risk
sexual network may affect condom negotiation
and ultimately, lead to STI and HIV infection.
Sexual networks are clusters of sexual partner
types within a certain geographical residential
area, or certain social groups, or even based on
private, virtual or public venues [73-75]. The latter
may include public sex environments like public
restrooms, rest stops, bathhouses, sex clubs, and
circuit parties—all of which have been shown to
be associated with increased risk of STI and HIV
infection [76, 77].

Among racial and ethnic minority MSM, some
studies have suggested that social and sexual net-
works, specifically sexual partner selection, HIV
testing and disclosure are important factors
related to HIV and STI acquisition [78—80]. For
example, African-American MSM tend to have
anal sex partners of a different age group (younger
or older), of African American race, and of an
unknown HIV status or unrecognized HIV infec-
tion, which may then contain or isolate HIV
infections within that community [78, 79].
Among Latino MSM, culturally specific factors
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such as machismo and acculturation are related
to substance use and unprotected anal sex [80].
Currently, the mechanism by which racism tran-
scends and mediates the relationship between
social and cultural factors and HIV transmission
and acquisition risks among African American
and Latino MSM is not well understood.

Community/Community Viral Load

A concept related to interpersonal and sexual
network is that of community viral load, which
postulates that HIV transmission efficiency
depends on the number of infected individuals
with acute and longer term infections, infected
individuals on antiretroviral therapy (ART) and
uninfected individuals in a sexual network. Thus
STI and HIV transmission dynamics may be
enhanced or reduced if MSM in the community
have access to and are adherent of ART, or if they
practice seroadaptive behavioral strategies [66, 67].
Studies that take into account community viral
load in modeling individual’s STI and HIV risks
are still scarce.

Other community-related variables are social
support, gay community engagement, and peer
norms [3, 79]. These variables at high levels have
been shown to be protective of STI and HIV
infection whereby individual-level risk behaviors
discussed previously are reduced.

Policy and Structural-Level Variables

Structural-level variables, particularly social and
economic policies, have been shown to affect the
health and well being of the individual [81-83].
Some examples are legislation restricting the
access and supply of tobacco and alcohol and
the subsequent decrease in tobacco and alcohol
use, as well as tobacco and alcohol-related mor-
bidities [84, 85].

How gay-related social policies affect STI and
HIV risks, however, are less studied. Indirectly,
there is some empirical evidence. A recent study
found that individuals living in states that do not
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extend protection laws (hate crimes and employ-
ment discrimination laws, in particular) to sexual
minorities had significantly higher psychiatric
disorders in the past 12 months [86], a known
correlate of STI and HIV risk [87]. Another study,
using data from the Massachusetts Youth Risk
Behavior Survey, found that lesbian, gay or
bisexual (LGB) adolescents in schools with LGB
support groups were less likely to be threatened
or injured with a weapon by another student or to
attempt suicide compared with LGB adolescents
in schools without these groups [88]. In the same
study, LGB adolescents who attended schools
with anti-bullying programs were also less likely
to attempt suicide [88]. Hence, measuring the
effects of similar structural-level programs on
MSM health may have important implications
for gay-friendly public policies.

Another important societal-level variable that
explains health disparities among MSM is
homophobia. While homophobia is socially con-
structed and culturally reproduced, it may also
be internalized within an individual or institu-
tionalized at the structural level. Experiences of
homophobia, whether from family members,
peers, or classmates at schools, can be compli-
cated and involve many levels. These experiences
often occur within lager social and cultural realms
of a community (e.g., racial, ethnic, cultural, reli-
gious, and socioeconomic). Further, these pro-
cesses may also be sustained, reinforced, or
driven by specific social policies and laws (e.g.,
Don’t Ask Don’t Tell, Defense of Marriage Act).
Similarly, social processes by which homophobia
is developed can change overtime, from early
adolescence to adulthood and beyond [4].

Young MSM who are more visible because
they do not conform to traditional gender roles or
who are “out” (disclose their sexual orientation
identity to others) are often picked on, bullied, or
victimized by their peers, authorities, and even
family members [4]. These early gay-related
events have been shown to predict risky sexual
and substance using behaviors in adulthood [3, 6,
20, 53]. Moreover, young MSM are more likely
than young heterosexual men to drop out of high
school and to attempt suicide [89]. For those that
dropped out, they are limited in the jobs they can
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find and subsequently may not have access to
adequate health insurance and preventative
health. Additionally, some men who drop out of
school or who are “kicked out” of their homes
(often by their families) may migrate to urban
gay centers where they may be exposed to differ-
ent social norms that involve risk-taking activi-
ties like substance and alcohol use, survival sex
and/or unsafe sexual practices with multiple part-
ners in a high STI and HIV prevalent setting [90].
Similarly, for MSM who are “out” at work, they
may find themselves hitting the glass ceiling, find
that their opportunities are limited or are not
placed in leadership and high-profile positions
because of their sexual orientation.

Moreover, masculine norms and traditional
gender roles, which are culturally and socially
constructed, are dictated by and replicated within
the community very early in childhood and par-
ticularly in school environments throughout ado-
lescence. Homophobia can thus be exacerbated
and reproduced when one does not conform to
certain gender role that society expects. Young
men who do not meet these socially determined
standards face consequences like bullying, vio-
lence (verbal, physical, and sexual), and victim-
ization [91], which are known correlates of HIV
infection. Indirectly, not meeting gender-specific
norms may exclude these men from their gender-
conforming peers, thus keeping MSM from form-
ing interpersonal relationships with their male
peers, and subsequently having inadequate social
and peer support networks, and may affect normal
adolescent development, in general. Even MSM
who are gender role conforming may still observe
the adverse consequences of not meeting these
social expectations and are thus forced to keep
their same-sex desires in silence, or may use
alcohol and drugs to cope. Alternatively, gender
role conforming MSM may even participate in
inflicting abuse to their gender role nonconform-
ing peers in order to fulfill or establish their mas-
culinity in front of their peers. Social stigma also
affect sexual partner seeking among both gender
role conforming and nonconforming MSM by
forcing them to meet one another anonymously
through the Internet or through public sex
environments where unsafe sexual activities with
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multiple partners and/or substance use is com-
monplace. Therefore, homophobia transcends
and affects individual-community- and societal-
level factors in gay and bisexual men’s health.

Moreover, the availability and disbursement
of funding that target MSM research and preven-
tion programs is highly politicized, limited, and
not always driven by science. Holtgrave, for
example, has shown that while the epidemiologic
surveillance data have shown a continual increase
in the prevalence of HIV, the CDC HIV preven-
tion funding has remained stagnant since the
early 1990s [92]. Structural-level factors, like
disbursement of funding, are important to STI
and HIV risk and need to be modeled with other
factors working at different risk levels: the behav-
iors of an individual (e.g., condom use, types of
sexual activities, serosorting strategies), the prev-
alence of HIV infection within the group that one
finds sexual partners, the proportion of individu-
als in that group who know that they are infected
and so less likely to engage in high risk behav-
iors, the proportion of infected individuals in that
group who have accessed and adhere to antiretro-
viral medications and are no longer efficient HIV
transmitters, among others. Thus, risk for STI
and HIV transmission for gay men can be thought
as an interaction between risks that exist at the
individual level, risks at the community level,
and also the social and cultural contexts of these
risks at the societal level. For racial and ethnic
minority MSM, culturally specific issues may
compound all the aforementioned risk factors at
multiple levels and differently throughout the life
course.

Syndemics Theory: One Way to
Conceptualize Multilevel Variables
to STl and HIV Risks

It is therefore not surprising that MSM find them-
selves juggling several risks for numerous health
outcomes at multiple levels throughout the life
course. One way to improve our prevention
approach is to rethink the way we understand and
conceptualize STI and HIV transmission and
acquisition risks. While STI and HIV infection is
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the focus of this chapter, other health outcomes
such as depression, suicidal ideation, violence
and victimization, childhood sexual abuse, sub-
stance use, and risky sexual behaviors are all
intertwined and interact to produce a syndemic
condition for MSM that ultimately leads to STI
and HIV infection [6]. Stall and colleagues devel-
oped the syndemics theory as one way to orga-
nize the multilevel predictors, correlates,
mediators, and moderators of gay-specific factors
at multiple levels and throughout the life course
[127]. The theory states that a set of psychosocial
health conditions (or distinct epidemics) interact
to enhance the harmful effects of each other and
together operate to raise STI and HIV risk levels
(Fig. 13.1).

Developmental Basis for Syndemic
Production

A central premise underlying syndemics theory is
that it is a developmental process that begins
early in life when discrimination and victimiza-
tion increase with frequency as youth traverse
regular gay-related developmental milestones
and their sexual orientation and identity crystal-
lize. While there is a growing body of cross-sec-
tional research showing that LGB psychosocial
health disparities begin early in life, there is a
dearth of longitudinal studies that examine indi-
vidual trajectories of adolescent psychosocial
health problems over time. Two recent studies
however have begun to examine disparities across
time using this longitudinal framework. Corliss
and colleagues [93] used survival analysis and
multivariate generalized estimating equations
repeated-measures linear regression to compare
alcohol use among heterosexual, mostly hetero-
sexual, bisexual, and gay/lesbian youth using
participants in the “Growing Up Today” study.
They found that compared with heterosexual
youth, LGB youth reported an earlier age of ini-
tiation of alcohol use. Further, compared with
their same-gender heterosexual peers, “mostly
heterosexual” males and females, and bisexual
females reported higher rates of past month
drinking, number of drinks consumed at one
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Fig. 13.1 Conceptual framework of syndemic production among MSM
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time, and binge drinking over time as they aged
into young adulthood. Similar findings were
reported by Marshal and colleagues [94], who
expanded on Corliss’s results by examining use
of tobacco and marijuana using a large epidemio-
logical sample of high school students followed
for three waves into young adulthood. Using
latent curve models, Marshal and colleagues
showed that mostly heterosexual and bisexual
youth reported significantly higher alcohol,
tobacco, and marijuana use across all time points,
compared with heterosexual youth. Youth who
identified as gay or lesbian reported similar lev-
els of substance use at baseline, however, they
reported sharper growth in substance use fre-
quency across time than did heterosexual youth,
and significantly higher use at the final time point.
In sum, these two studies demonstrate that there
may be significant scientific value to examining
and understanding how health disparities, and in
particular syndemic processes, unfold over time
in the context of adolescent development and
gay-related developmental milestones.

Additional evidence has recently emerged to
further support the syndemics approach to HIV
infection risks among young MSM. One of the
first empirical studies to quantitatively test the
syndemic process in adolescents was conducted
by Mustanski and colleagues [95] among an
urban, ethnically diverse (approximately 70%
non-White) community-based sample of 310
self-identified MSM age 16-24 years in Chicago.
The investigators found a significant independent
association between regular binge drinking,
street drug use, regular marijuana use, psycho-
logical distress, intimate partner violence, and
sexual assault with (1) multiple anal sex partners
(Odds Ratio [OR]=1.24; CI: 1.05-1.47) (2)
unprotected anal sex (OR=1.42; CI: 1.19-1.68)
and (3) HIV infection (OR =1.42; CI: 1.12-1.80).
The authors conclude that existing co-occurring
epidemics of psychosocial health problems addi-
tively magnify the sexual behavioral risks and
HIV infection itself among this urban sample of
young MSM.

Moreover, Friedman et al. [96] found that the
timing of gay-related developmental milestones
(e.g., age of first awareness of same-sex sexual
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attractions and disclosure of sexual orientation)
was associated with early abuse and with nega-
tive health outcomes in adulthood among gay/
bisexual men in the Urban Men’s Health Study.
Participants who reached these gay-related devel-
opmental milestones earlier were more likely to
experience forced sex and gay-related harass-
ment prior to adulthood and to be HIV seroposi-
tive and experience partner abuse, depression,
and gay-related victimization during adulthood.
Early forced-sex, physical abuse, and gay-related
harassment were associated with several negative
health outcomes in adulthood including HIV
infection, partner abuse, and depression.

In a meta-analysis, Friedman and colleagues
[97] found that gay and bisexual males, compared
to heterosexuals, have greater odds of experienc-
ing childhood (before age 18) sexual abuse, paren-
tal physical abuse, and peer victimization. Most
strikingly, gay and bisexual males, compared to
heterosexual males, were 4.9 times more likely to
report experiencing childhood sexual abuse.

Marshal and colleagues [98] recently con-
ducted a meta-analysis examining depression and
suicide disparities between gay and heterosexual
youth. Results showed that sexual minority youth
were almost three times as likely to report a his-
tory of suicidality (ideation, intent/plans, and/or
attempts), and reported higher rates of depression
symptoms on average than did heterosexual
youth (Cohen’s d=0.33). Their results demon-
strate the significant amount of psychological
distress experienced by sexual minority youth,
which may contribute to other short-term and
long-term health problems including substance
use and abuse, interpersonal problems, and risky
sexual behavior.

Finally, Herrick and colleagues [99] conducted
a meta-analysis to examine if sexual minority
youth reported higher rates of having sex while
under the influence of drugs and alcohol. Results
indicated that sexual minority youth were almost
twice as likely to report sex while intoxicated
compared to their heterosexual peers (OR=1.91,
p<0.001). These results suggest that sexual
minority youth are engaging in HIV sexual risk
behaviors at higher rates than their nonsexual
minority peers.
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Current STl and HIV Prevention
Programs

While there is scientific evidence for the reduction
of STI and HIV risks at the individual and small-
group level [9, 10], these efforts may not be
enough to manage these epidemics among MSM
[72]. Additionally, empirical studies are limited
to controlled settings and while efficacious, may
not be effective in real-world settings over time
[92, 100]. Furthermore, MSM that are targeted
for current HIV prevention efforts often ignore
prevention messages and instead practice their
own “prevention” strategies, including seroadap-
tive behaviors like partner serosorting, seroposi-
tioning, and taking antiretrovirals before
unprotected anal intercourse [66, 67, 72].

A review of the current CDC’s compendium
of evidence-based HIV behavioral interventions
for MSM yielded nine tier 1 best-evidence inter-
ventions (Brief Group Counseling; Choosing
Life: Empowerment, Actions, Results (CLEAR);
EXPLORE; Healthy Living Project; Healthy
Relationships; Many Men Many Voices, Positive
Choice: Interactive Video Doctor; Seropositive
Urban Men’s Intervention Trial (SUMIT);
Personalized Cognitive Risk-Reduction
Counseling (PCRC Enhanced Peer Led
Intervention) and five tier 2 good-evidence inter-
ventions (Community Promise, Mpowerment,
Partnership for Health, Peer Opinion Leader
(POL) and Together Learning Choices (TLC))
[101] (Table 13.1). Almost all of these interven-
tions focus on changing individual-level vari-
ables, involve either one-on-one or small group
sessions and, for the most part, do not directly
address interpersonal, community-level, or struc-
tural-level factors (Table 13.2). For example, of
the tier 1 interventions — which are considered as
having the strongest science, there are no com-
munity-level interventions. The three interven-
tions that are at the community level are placed
into tier 2 because they did not have high enough
retention rates, too few communities randomized
and/or differential retention rates across study
arms, which is not uncommon since individuals
and families alike move in and out of communities
[101]. Moreover, many of these interventions,
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while under the risk category of MSM, were not
initially developed or intentionally aimed at
MSM populations. But because they had some
MSM in the original intervention efficacy study,
they are categorized as interventions for MSM in
the Compendium. It is thus not surprising that
many of the gay-specific variables in Table 13.2
(e.g., internalized, cultural, and institutional
homophobia; gay community engagement) were
not checked. Yet, among interventions developed
for gay men (e.g., Brief Group Counseling,
EXPLORE, POL, Many Men Many Voices,
SUMIT, Mpowerment), few directly dealt with
changing gay community-specific social and cul-
tural norms, partly because many of these inter-
ventions were one-on-one or focused on changing
variables at the individual level. Interestingly,
most of these interventions focused primarily on
reducing sexual risk-taking behaviors and very
few interventions addressed multiple health out-
comes (e.g., depression, suicidality, substance
abuse, violence).

While these evidence-based behavioral inter-
ventions tend to be based primarily on individ-
ual-level variables, there is an average reduction
of unprotected anal sex by 27%, compared to
minimal or no interventions [9, 10]. But if these
interventions were to also include other variable
levels, then there may be larger risk-reduction
effects.

Additionally, theories that underlie these inter-
ventions assume that men are free actors to
respond to HIV prevention messages regarding
risk. However, if men are mired in the effects of
depression, substance abuse, and partner vio-
lence, the assumption underlying HIV prevention
programs that men are free to act may well be
flawed. To the extent, then, that men are freed
from the confines created by high prevalence of
coexisting psychosocial problems, their ability to
respond successfully to HIV prevention efforts
may well be enhanced. Thus, by raising health
levels of gay men across multiple fronts, the
effectiveness of HIV prevention as well as other
health promotion efforts may well be improved.
It is this disconnect that keeps STI and HIV pre-
vention programs from effectively responding to
the epidemic among MSM.
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Table 13.1 List of CDC’s Compendium of Evidenced-Based HIV Behavioral Interventions for MSM (as of June
2009) [101]

Name Target population Theoretic basis Goals of intervention Intervention targets
Tier 1 best-evidence interventions
Brief Group API MSM HBM, TRA, — Increase positive ethnic — Development of positive
Counseling SCT and sexual identity self-identity
[102] — Increase acknowledge- — Social support
ment of HIV risk — Safer sex education
behaviors — Eroticizing and negotiating
— Eliminate or reduce safer sex
sex risk behaviors
CLEAR [113] Young HIV-pos  CBT, SAT — Reduce sexual and — Promotion of healthy routines,
substance abusers substance use risk medication adherence, and
behaviors coping
— Improve mental and — Identification situations that
physical health elicit risky behaviors
— Strategies to reduce emotional
stress and increase quality of life
EXPLORE HIV-neg MSM IMB, ME, SLT - Prevent new HIV — Risk assessment
[103-105] infections, reduce UAI, — Sexual communication
serodiscordant UAI — Knowledge of HIV serostatus
and serodiscordant — Alcohol and drug use
URAI — Triggers for unsafe sex
— Motivational interviewing
Healthy Living HIV-pos persons SAT — Eliminate/reduce HIV - Quality of life education
Project [114]  at risk of sexual and injecting — Managing co-occurring
transmitting HIV risk behaviors symptoms
— Improve health care — Promotion of healthy behaviors
practices and quality
of life
Healthy HIV-pos men and SCT — Reduce risk behaviors —  Skills to cope with HIV-related
Relationships ~ women stressors and risky sexual
[115, 116] situations
— Enhance decision-making skills
— Develop strategies to maintain
relationships while protecting
themselves and partners.
Many Men, HIV-neg or SCT, BSA, — Reduce UAII and — Self-esteem
Many Voices ~ HIV-unknown TTBC UARI, sex partners — Educate about HIV risk and
[106, 107] Black MSM Increase CCU and sensitize to personal risk
increase STI and HIV.  — Interactions of HIV and other
testing STI and sensitize to personal
risk
— Risk-reduction strategies
— Enhance self-efficacy, partner
communication, and negotiation
— Social support and relapse
prevention
PCRC [109] HIV-neg MSM Gold, RP — Reduce UAS with — Self-justifications
who went non-primary partners — Diary of sexual activity
through repeat or discordant status
testing
Positive HIV-pos clinic MIP — Reduce partners, — Clinic patients are taught
Choice: patients unprotected inter- patient-tailored harm reduction
Interactive course, and illicit strategies
Video Doctor drug use — Health care providers receive
[117] cuing sheets with patients risk

profiles and suggested counsel-
ing statements

(continued)
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Table 13.1 (continued)

Name Target population Theoretic basis Goals of intervention Intervention targets
SUMIT HIV-pos MSM IMB, SCT, — Reduce UAI with — Increase knowledge of sex risk
Enhanced Peer TPB HIV-negative or practices
Led [112] unknown partners — Increase motivation to adopt
— Reduce unprotected reduced risk practices
insertive oral sex with — Encourage disclosure of HIV
HIV-neg or unknown status to partners,
status partners — Promote personal responsibility
— Increase condom use to prevent HIV transmission
during insertive anal ~ — Increase awareness of substance
sex with HIV-neg or use and mental health issues
unknown partners — Encourage identification and
— Increase HIV status management of personal risk
disclosure to sex triggers
partners
Tier 2 good-evidence interventions
Community IDUs, non-gay TMBC, HBM, - Increase consistent — Community mobilization
Promise [120] identified MSM, TRA, SCT condom use — Distribution of small-media
high-risk youth, — Increase disinfecting of materials and risk-reduction
female sex injection equipment supplies
workers,

residents in areas
with high rates of

STDs
Mpowerment  HIV-neg or Diffusionof =~ — Reduce UAI — Community-level peer-led
[108] HIV-unknown Innovations outreach
young MSM — Small groups
— Publicity campaign/social
support/social outlets
Partnership HIV-pos clinic MFT, MP, SC - Eliminate or reduce — Cultivate patient—provider
for Health patients unprotected anal and relationship
[118, 119] vaginal sex — Emphasize loss-framed
messages in counseling and
identifying goals
POL [110, 111] Men who Diffusion of — Reduce UAI — Popular opinion leaders trained
frequent gay bars Innovations to endorse behavior change to
peers in gay clubs
— Focus on changing norms in
social networks
TLC HIV-pos SAT — Enhance health — Small group discussions
[121-123] adolescent and behaviors (disclosure, living with HIV
young adult clinic — Increase condom use and safer sex and substance use
patients — Eliminate or reduce practices)

unprotected sex or
refuse to have
unsafe sex

— Eliminate or reduce
drug and alcohol use

Abbreviation: PCRC Personalized Cognitive Risk-Reduction Counseling, POL Peer Opinion Leader, SUMIT
Seropositive Urban Men’s Intervention Trial, API Asian-Pacific Islander, HBM Health Belief Model, TRA Theory of
Reasoned Action, SCT Social Cognitive Theory, IMB Information-Motivation-Behavior skill model, ME Motivational
Enhancement, SLT Social Learning Theory, BSA Behavioral Skills Acquisition Model, TMBC Trans-theoretical Model
of Behavioral Change, UAII Unprotected Anal Insertive Intercourse, Gold Gold’s model of “on-line” vs. “off-line” self-
appraisal of risk behavior, RP Model of Relapse Prevention, 7PB Theory of Planned Behavior, MIP Motivational
Interviewing Principals, SAT Social Action Theory, CBT Cognitive Behavioral Therapy, MFT Message Framing Theory,
MP Mutual Participation, SC Stages of Change, TLC Together Learning Choices, CLEAR Choosing Life: Empowerment,
Actions, Results
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Moving the Field Forward

This chapter has summarized the contextual
complexities of HIV infection risks and the many
shortcomings of current STI and HIV prevention
approaches for MSM, and in the process has
attempted to outline the multiple opportunities
for the field to move forward to enhance health
promotion programs for MSM. In addition, there
exist multiple opportunities to make our research
agendas more innovative.

An important theme of this chapter has been
to emphasize the need to integrate multiple levels
of intervention action—at the level of the indi-
vidual, the dyad, the community, the culture and
at the level of policy—in our approaches to epi-
demiological investigations and public health
practice. At present, the field primarily empha-
sizes intervention action at the level of the indi-
vidual and in general has not learned to effectively
address variables that drive risk beyond the level
of the individual, much less to integrate interven-
tion action at multiple levels in order to increase
overall intervention efficacy. Part of this research
agenda may include new ways to measure com-
munity-level and network-level (e.g., sexual,
social, cultural) indicators related to MSM health;
the effects of changing structural-level policies
like protection laws and legal recognition of
same-sex relationships on the health and well-
being of adolescent and adult MSM; the effects
of racism, discrimination, and homophobia at
multiple levels (internalized, cultural and institu-
tional) beyond, and within MSM communities
(particularly with respect to racial and ethnic
minority MSM); the extent to which MSM have
access to health care, in general, or utilize certain
health care sectors, in particular; and the effects
of anti-bullying school-based programs on levels
of gay-related violence and victimization among
young MSM. Existing innovative programs that
address multiple levels of prevention action that
are already implemented by front-line commu-
nity-based organizations need to be properly
evaluated. This community-based evaluation
research will generate some insights as to the
effectiveness of these strategies, even though
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these data will fall short of the rigor of an RCT
experimental study.

It is also clear that while gay men are attempting
multiple strategies to reduce their sexual risk,
they are doing so in a historical moment when
there are few data to help inform them about the
epidemiological wisdom of these strategies. That
is, while many MSM are engaging in a set of
sexual practices that they believe will lower their
risk for HIV transmission (e.g., serosorting strat-
egies, negotiated safety, positional strategies,
withdrawal, and viral load serosorting), men are
engaging in these behaviors without strong evi-
dence to guide their decisions about which strate-
gies would serve them best. The time is long
overdue for the field to conduct studies on the
relative epidemiological risks of each of these
strategies, not only in terms of HIV transmission
but also in terms of the risks for other STIs.
In short, it is time for science to catch up with the
sexual risk-reduction strategies currently being
practiced by MSM.

Not only must we rethink how to address the
multilevel determinants of health among MSM in
public health practice, we also must be mindful of
the possibility that multiple psychosocial epidem-
ics exist among MSM, which in turn drive STI and
HIV risk in gay male communities. Hence, a one-
disease “siloed” prevention program of research
and public health practice will probably fall short
of the goal of supporting gay men’s health efforts.
In response to this situation, we might consider
evaluating a prevention cocktail approach whereby
multiple disease outcomes are screened and dealt
with concurrently [72], with a view to measuring
whether the effects of this approach are greater
than if each psychosocial and HIV/STI disease
outcome was approached individually. In short,
work to create a broader gay men’s health agenda,
which addresses the epidemics of depression, sub-
stance abuse, and violence victimization might not
only raise levels of health in terms of these danger-
ous epidemics but also work to increase the effec-
tiveness of our HIV/STI prevention programs.
Again, the time is long overdue to test the efficacy
of this approach to raising levels of health among
gay men.
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Moreover, research on resilience and protective
factors related to STI and HIV risks for MSM is
urgently needed. While we tend to study MSM
who are at highest risks—who are actually only
the minority of all MSM, we must also learn from
MSM who have endured and successfully over-
come similar obstacles and averted STI and HIV
infections. The behavioral literature is full of
examples of resilience of gay men to health
threats, be it in regard to high levels of smoking
cessation, self-resolution of substance abuse
careers, the ability to stay seronegative for
decades on end even while having a very active sex
life. Clearly there are strong themes of resilience
among gay men, and men who have evidenced
these patterns in the face of the AIDS epidemic
are very likely to have a great deal to teach us
about the creation of effective prevention pro-
grams. Some research questions to consider
might include describing the sources for MSM’s
strength in high-risk situations, how and through
what mechanisms do social capital and social
cohesion within MSM communities (virtual or
physical) effect STI and HIV risks, and what are
the multilevel factors, for example, that have kept
men safe and healthy over long periods of time.
In addition, studying how it is that men resolve
substance abuse careers on their own (a not-
uncommon pattern among MSM with a substance
abuse history) might also lend us important
insights in terms of intervention design. Learning
how to avert infections, prevent syndemic pro-
duction, and raise levels of resilience among
MSM will be critical for the field.

With respect to migration of MSM to urban
centers, two recommendations may improve
wellbeing as structural-level interventions. First,
in established urban gay communities, programs
that support positive gay community building are
needed. In contexts where heavy alcohol and
substance use are commonplace or sex clubs and
high-risk sexual activities with multiple partners
are highly prevalent, communities might consider
fielding alternative outlets for MSM to socialize
and meet one another. Second, for other smaller
cities across the United States where most MSM
still reside and work, the promotion of gay-
friendly communities may well yield important
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dividends. Efforts to build safe communities
within smaller cities may work to keep men from
migrating to larger cities that have higher preva-
lence rates of HIV and STIs. By virtue of keeping
men out of high prevalence sexual networks,
community-building in smaller, low HIV preva-
lence cities would work as a structural HIV pre-
vention effort. But by creating positive and
healthy spaces for MSM in both large urban cen-
ters and smaller cities, there may be an opportu-
nity to disrupt the production of high prevalence/
high incidence HIV/STI clusters and so raise
levels of health among MSM regardless of where
men reside.

Finally, longitudinal and dynamic approaches
to the prevention of STI and HIV infection that
take into account the life course perspective
might also serve us well in terms of deepening
our understanding of health and well-being
among MSM. A life course research agenda
might start by studying why it is that adolescent
MSM have a much worse health profiles in terms
of numerous psychosocial health conditions than
their heterosexual peers even before they reach
the age of 18. However, as important as this ques-
tion is, understanding the production of health
and disease across the life course from youth to
middle age and from middle age to late life will
undoubtedly generate important insights toward
improved intervention design. This tradition of
research among MSM has barely begun and will
likely be an important focus as our research
designs and research questions become more
sophisticated. This agenda will become even more
complex as we move to questions of understand-
ing the production of health and illness in minor-
ity communities of MSM, as well as communities
outside of the largest urban centers.

Furthermore, current prevention programs
that target gay youth are limited and out-of-date.
For example, gay youth are telling us that in order
to prevent the transmission of HIV, programs
need to go beyond talking about just sexuality
and HIV and to include issues as diverse as inti-
macy; substance abuse; self-esteem; violence and
victimization; sexual identity development; safe
havens; how to have fun in a positive and safe
way; provision of older gay mentors; and greater



13 Health, Sexual Health and Syndemics...

support from schools, religious organizations,
families, communities of color, and the gay com-
munity itself [124]. Therefore, we suggest that
positive youth development programs that focus
on multiple problems during critical development
periods at multiple levels for at-risk youths be
developed, implemented, and evaluated. Similar
programs that focus on constructs such as bond-
ing, self-confidence, competence, character
development, empowerment, and resilience have
been shown to be effective [124-126].

In summary, while it is disheartening that we
have so far to go in terms of raising levels of
health among MSM after over a quarter century
of HIV prevention work, it is also exciting to
consider the many innovative ways that might be
attempted to raise levels of health in MSM com-
munities. This broader gay men’s health agenda,
while important to MSM, is also likely to inform
prevention and care efforts in other marginalized
communities and so yield additional dividends in
terms of the research investment required to meet
this agenda. Thus, while we have a long road
ahead of us in terms of improving the health of
MSM, this road will be full of exciting and useful
challenges and is therefore a challenge that should
be taken up with enthusiasm.
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Introduction

Despite improvements in the prevention,
diagnosis, and treatment of HIV/AIDS and other
sexually transmitted infections (STI), racial and
ethnic minority populations continue to experi-
ence disproportionately higher rates and increas-
ing numbers of persons diagnosed with STIs. For
example, in 37 states with mature HIV surveil-
lance systems, there were 35,526 persons
>13 years old who received diagnoses of HIV in
2009, 71% of whom were racial and ethnic
minorities [1]. Further disparities were also
observed among persons reported with syphilis,
gonorrhea, and Chlamydia. In 2009, more than
70% of syphilis, 82% of gonorrhea, and 71% of
Chlamydia cases were among racial and ethnic
minorities [2].

As the nation’s population becomes more
racially and ethnically diverse, there must be
increased public health efforts to understand
structural and social factors that place individuals
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in these communities at elevated risks for STIs
[3]. Public health officials are increasingly
promoting the importance of measuring, monitor-
ing, and linking social determinants of health
variables to health outcome data [4, 5]. The results
can then be used to understand structural and
social influences on disease acquisition and trans-
mission and develop impactful programs to reduce
physical and sexual health disparities [3, 6].

In this chapter, we explore how the sexual
health of various racial/ethnic groups is influenced
by structural and social determinants and provide
examples of the impact of key societal systems
on the ability of racial and ethnic minorities to
achieve optimal sexual health. First, we describe
Federal government definitions of racial and eth-
nic groups and provide a synopsis of national
standards for the collection and reporting of racial
and ethnic data. We also define demographic and
social characteristics of racial and ethnic minori-
ties in the United States. Second, we use national
surveillance data for the four reportable STIs—
Chlamydia, HIV, gonorrhea, and syphilis—to
highlight disparities among racial and ethnic
groups. Third, we then discuss determinants of
population health and focus specifically on struc-
tural and social determinants of health and the
intersection with sexual health. In the fourth
section, we introduce a framework to describe
determinants of sexual health highlighting major
systems influences on the sexual health of
minorities. We then discuss how systems-based
approaches can improve sexual health and reduce
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rates of the four reportable STIs among racial
and ethnic minorities in the USA. Finally, we
summarize the material presented and recom-
mend actions to move forward to improve the
sexual health of racial and ethnic minorities in
the USA.

Demographic and Social
Characteristics of Racial and Ethnic
Minorities in the USA

The Collection and Reporting
of Racial/Ethnic Data

In the USA, data on race and ethnicity are col-
lected in part to describe distributions of social,
demographic, health, and economic characteris-
tics in racial/ethnic subgroups and changes in
these distributions over time. In public health,
racial/ethnic data are used to describe the current
health of a population and the likelihood of vari-
ous health outcomes among members of a popu-
lation, and to identify populations in need of
improved health services.

To promote consistency in how data for vari-
ous racial and ethnic groups are collected and
reported by federal agencies, the Office of
Management and Budget (OMB) requires Federal
agencies to use racial/ethnic classifications.
These standards include five race groups — white,
black or African-American, American Indian or
Alaska Native, Asian, and Native Hawaiian or
Other Pacific Islander—and a minimum of two
categories for ethnicity: Hispanic or Latino and
Not Hispanic or Latino. Hispanics/Latinos may
be of any race. Respondents to self-administered
surveys can select one or more races when they
self-identify [7].

Standard Definitions for Racial
and Ethnic Groups

Race categories as defined by OMB reflect racial
self-identification according to the race or races
with which the person most closely identifies.
OMB defines race as follows: White persons
originate from any of “the original peoples of
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Europe, the Middle East, or North Africa.” Black
or African Americans have “origins in any of the
Black racial groups of Africa.” American Indian
and Alaska Natives have origins in any of the
“original peoples of North and South America
(including Central America) and who maintain
tribal affiliation or community attachment.”
Asians have origins in any of “the original peo-
ples of the Far East, Southeast Asia, or the Indian
subcontinent.” Native Hawaiian and Other Pacific
Islanders have origins in any of “the original peo-
ples of Hawaii, Guam, Samoa, or other Pacific
Islands* [7].

Race and Hispanic Origin in the US 2010
Census

According to the US Census, 308,059,724 people
were living in the USA in 2010. Of these, 63.7%
were classified as white, 12.6% as black, 4.8% as
Asian, 0.9% as American Indian or Alaska Native,
and 0.2% Native Hawaiian or other Pacific
Islander. People of Hispanic origin or ethnicity
can be of any race. In 2010, 16.3% of the US pop-
ulation self-identified as Hispanic [8]. The 2010
Census indicates that between 2000 and 2010 the
Hispanic population grew by 43%, accounting for
more than half of the total population growth in
the USA [9]. If these trends continue, by 2050,
the Hispanic population is projected to make up
29% of the US population, and whites will become
a minority group (47%) [10].

Social Characteristics of US Racial
and Ethnic Minority Groups

Several interrelated social conditions associated
with race/ethnicity have a significant impact on
US residents’ access to adequate housing,
employment opportunities, voting power, educa-
tion, public services, and environmental and
social networks. These “conditions in which peo-
ple are born, grow, live, work, and age, including
(the quality of) the health system (available to
them)” are commonly referred to as “social deter-
minants of health” and are considered to be con-
tributing factors for inequities in health [11]. Five
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major determinants of population health include:
genes and biology, health behaviors, medical
care, social/societal characteristics, and total
ecology; more than half of population health is
determined by social/societal characteristics and
total ecology [12].

Social determinants of health can also be
described in the context of the physical, social,
and personal resources that people have to cope
with the economic and social conditions that
influence their health [13]. These resources
include but are not limited to “conditions for
early childhood development; education, employ-
ment, and work; food security, health services,
housing, income, and income distribution; social
exclusion; the social safety net; and unemploy-
ment and job security” [13]. Inequities in the dis-
tribution of these resources have contributed to
health inequities among racial/ethnic groups in
the USA. Social determinants not only differ by
racial/ethnic minority groups, but these differ-
ences can have an adverse impact on them com-
pared to whites. Because minorities experience
greater disparities in most health outcomes,
including STIs, these differential determinants
affect some groups more adversely than others.
Some of these conditions are explained below as
they relate to the different racial/ethnic groups
outlined in this chapter.

Heterogeneity Within Minority Groups

While racial/ethnic minority groups differ in
many ways across groups and from whites, dif-
ferences within groups are rarely acknowledged,
discussed, or researched. Racial/ethnic minority
groups are heterogeneous and within each group
are varying socioeconomic status, geographical
origins/locations, education, and religion [14—
16]. Analyses that examine disparities across
groups assume there is homogeneity within racial/
ethnic groups, however not acknowledging the
heterogeneity within each OMB designated racial
category can impede research on health inequi-
ties [17]. For example, between 2003 and 2006,
shorter HIV-to-AIDS diagnosis intervals were
more common among Hispanics born in Mexico
than those born in the USA [18]. Similarly,
the epidemiology of HIV infection differs for
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foreign-born blacks compared to native-born
blacks; foreign-born blacks are more likely than
native-born blacks to be diagnosed with AIDS
within 1 year of their HIV diagnoses [19].

According to the American Community
Survey, in 2007, 12.6% of the US population was
foreign born [20]. Of all foreign-born people,
48% were Hispanic, as were 10% of the native
born population. Regardless of nativity, 64% of
Hispanics in the USA reported being from
Mexico, with the next most common countries of
origin being from Cuba, El Salvador, the
Dominican Republic, Guatemala, and Columbia.
Eight percent of the US black population was
foreign-born, with 54% from the Caribbean
(including Jamaica, Haiti, and Trinidad and
Tobago), 34% from Africa (including Nigeria,
Ethiopia, and Ghana), and 5% from South
America [20].

Among Asians, 67% reported being foreign-
born, with China, the Philippines, India, Vietnam,
and Korea being the most common countries or
origin. Among the American Indian and Alaska
Native (AI/AI) population, 77% were born in
countries in Central America, mostly Mexico, but
also Guatemala, El Salvador, Honduras, and oth-
ers. An additional 5% of AI/Als were from
Canada. Of the Native Hawaiians and other
Pacific Islanders, only 5% were foreign-born,
primarily from the Philippines, Vietnam, Korea,
or Canada. Among people who indicated being
of some other race, 81% were from countries in
Central America [20].

Geography, Segregation, and Home
Ownership

Geographically, racial/ethnic minority popula-
tions are concentrated in the Western, South
western, and Southern regions of the USA. Other
states in which minorities accounted for at least
37% of the population in 2004-2005 included
Illinois, Michigan, New York, and Maryland
[21]. Racial/ethnic minorities also tend to be con-
centrated in certain neighborhoods as a result of
residential segregation, which has several conse-
quences that may contribute to poorer health
among residents of these neighborhoods. These
include fewer employment opportunities, lower
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income, poorer schools, lower test scores among
students in these schools, higher dropout rates,
and higher rates of teen pregnancy [22, 23].
Racial disparities in health might be influenced
by the lack of infrastructures (employment, better
schools, etc.) that would mitigate against these
factors that impact good health. [24]

Segregation continues to be a predictor of
significant health disparities. In addition, high-
poverty neighborhoods disproportionately house
poor blacks and Hispanics. Even though blacks
make up just 12% of the population, one-third of
people living in metropolitan high-poverty tracts
are black and one-third are Hispanic who make
up 16% of the population [25]. Research has
found that, “although residential segregation is
decreasing, the relationship between segregation
and infant mortality disparities appears to have
intensified in recent years.” [24] LaVeist and col-
leagues found that with full racial integration,
racial gaps in rates of infant mortality among
blacks would decrease by 2.31 per 1,000 live
births, and Hispanics would have a lower infant
mortality than whites. [24] In another study about
racial/ethnic segregation, Acevedo-Garcia and
colleagues found that 76% of all black children
and 9% of all Latino children in the USA (regard-
less of whether they were poor) lived in neigh-
borhoods with higher poverty rates than those in
neighborhoods where the poorest white children
lived [23]. Many black and Latino children expe-
rience multiple disadvantages related to segrega-
tion that poor white children do not, including
attending  poor-performing  schools, being
exposed to high rates of crime, living in substan-
dard housing, and having limited access to gro-
cery stores with healthy food choices, all of which
are factors associated with poor health [23].

Home ownership has also been associated
with better general health and lower risk for STIs
among adults and adolescents. Compared with
renters, homeowners were more likely to be mar-
ried or widowed, to have less frequent sexual
intercourse, to have higher self-satisfaction and
self-esteem, to have higher self ratings of health,
and to be less likely to approve of premarital and
teenage sexual intercourse [26]. Homeowners
have also been found to have better overall
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physical and psychological health and a higher
overall level of happiness [27]. According to the
2010 Census, the overall home ownership rate in
the USA was 66.9% but differed substantially by
race/ethnicity: 71% among whites, 52.3% among
AI/ANs, 58.9% among Asians/Native Hawaiians/
Other Pacific Islanders, 47.5% among Hispanics,
and 45.4% among blacks [28].

Family Composition

The composition of families also varies by race/
ethnicity. Using the National Survey of Family
Growth, Taylor et al. found that married respon-
dents across all racial/ethnic had the lowest rates
of sexual risk behaviors [29]. In addition, they
found that marital status attenuated the associa-
tion between race and STI risk for blacks; how-
ever, even in marriage, the prevalence of some
sexual risk behaviors was higher for blacks than
other races [29]. In 2010, 51.3% of people over
15 were married. Marriage was highest among
Asians (61.4%), whites (55.5%), and Hispanics
(46.0%); and blacks were the least likely to be
married (32.0%).

Incarceration

Of 785,586 people who were inmates in local US
jails throughout the USA in 2007, 42.5% were
white, 39.2% black, and 16.4% Hispanic [30]. Of
the more than two million people who were
inmates in the federal prison system in 2009,
39.4% were black, 34.2% were white, and 20.6%
were Hispanic [31]. Because blacks and Hispanics
constitute less than half of the US population but
nearly two thirds of the incarcerated population,
it is important to understand how incarceration
and a criminal record affects their lives in many
ways. A criminal history affects one’s ability to
get a job and to vote in elections, and directly
impacts employment, financial stability, and
becoming a contributing member of society.
Imprisonment places economic, emotional, and
physical constraints on the family and loved ones
of those incarcerated.

Employment
According to the Bureau of Labor Statistics, the
2010 national unemployment rate was 9.6% and
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varied substantially by race/ethnicity: 16.0%
among blacks, 12.5% among Hispanics, 8.7%
among whites, and 7.5% among Asians [32].
Not only do blacks and Hispanics have substan-
tially higher unemployment rates than whites
and Asians, but they are also less likely to have
relatively high-paying jobs classified as mana-
gerial or professional. In the 2010 workforce
population, 47.0% of Asians and 37.9% of
whites were employed in such occupations,
compared with 29.1% of blacks and 18.9% of
Hispanics. Conversely, 16.4% of Hispanics
15.0% of blacks were employed in generally
lower paying jobs classified as “production” or
“transportation,” whereas only 11.3% of whites
and 10.0% of Asians were employed in such
jobs [32]. Unemployment rates are generally
lower for people with bachelor’s degrees or
higher (4.7% in 2010). However, disparate rates
of unemployment for people of color with a
bachelor’s degree or higher were: 7.9% for
blacks, 6.0% for Hispanics, 5.5% for Asians,
and 4.3% for whites. Intersected with gender,
black men with higher education have the high-
est unemployment rate of all groups at 9.2%
[32]. This poses a unique challenge for black
men who pursue higher education because they
are at a disadvantage for employment upon
graduation compared to other groups and often
have accumulated student loan debt.

Income and Wealth

Disparities in health are often associated racial/
ethnic differences, but actually, differences in
health by socioeconomic status (SES) are gener-
ally larger than differences by race/ethnicity and
explain more of the variance in health status [33].
Historically, blacks have experienced dispropor-
tionately lower median incomes than any other
group. While the recession has resulted in income
losses for all groups, in 2010, disparities remained
in the average earnings of Asians ($64,308),
Whites ($54,620), Hispanics ($37,759), and
blacks ($32,068) [34].

Looking at income alone does not paint a clear
enough picture of how much money is actually
available to use. Another way to determine a per-
son’s economic well-being is to look at their net
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worth, defined as the difference between assets
and liabilities. The level of wealth alludes to the
available resources for emergencies, sickness,
job loss, etc. There are disparities in net worth by
race and ethnicity. A recent study by the Pew
Research Center revealed that wealth gaps
between whites, blacks, and Hispanics are at
record highs. In addition, the housing market cri-
sis in 2006 followed by the recession took a
greater toll on the wealth of minorities than
whites. In 2009, the median net worth was $5,677
for blacks, $6,325 for Hispanics, $113,149 for
whites. Declines in net worth from 2005 to 2009
were greatest for Hispanics (66%) and blacks
(53%), and modest for whites whose net worth
only fell 16% [35].

Healthcare

Racial/ethnic minorities were more likely to
report being in fair or poor health, to have higher
mortality rates than whites, and to be dispropor-
tionately affected by several other life conditions.
In self-reports of health status, American Indians/
Alaskan Natives (16.5%), blacks (14.6%),
Hispanics (13.3%), and people of two or more
races (12.6%) were more likely to report fair or
poor health. At each stage of the life cycle,
Hispanics, blacks, American Indians/Alaska
Natives and whites have higher mortality rates
than Asians and Native Hawaiians/Pacific
Islanders. Blacks followed by American Indian/
Alaskan Natives have the highest rates of
mortality [36].

In 2010, 16.3% of the nation did not have
health insurance but there were substantial varia-
tions in coverage among racial/ethnic minorities.
As compared to 11.7% of whites without health
insurance in 2010, the lack of health insurance
was: 30.7% among Hispanics, 20.8% among
blacks, and 18.1% among Asians [34]. These
data were not reported for Native Hawaiians/
Other Pacific Islanders or American Indian/
Alaskan Natives for 2010, however 2008 data
showed similar disproportions in lack of health
insurance; 18% among Native Hawaiians/Other
Pacific Islanders and 30.7% among American
Indian/Alaskan Natives. [37] There are also
similar substantial disparities in the accessibility,
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utilization, and quality of health care [38].
Smedley argued that in order to make access to
high-quality health care in the USA more equi-
table, “policymakers must attend to structural
and community-level problems, such as the mis-
distribution of health care resources, the lack of
effective mechanisms for underserved communi-
ties to participate in health care planning, and the
presence of cultural and linguistic barriers in
health care settings.” [39]

A study in 2004 revealed that all people of
color were less likely than whites to have a usual
place to receive health care and to have had a
healthcare visit in the last year, and more likely to
experience worse care than whites [40]. Similarly,
Kaiser issued a report in 2006 indicating that
most whites felt that blacks and Latinos received
the same quality of medical care as did whites.
Most blacks and Latinos, however, indicated that
they feel the quality of medical care they receive
compared to whites, is lower [36]. People of color
are more likely to be unemployed, have lower
income, and have lower paying jobs [36]. These
intersections of race, class, and healthcare access
are extremely important considerations that
should not be overlooked when addressing sexual
health.

In summary, members of US racial/ethnic
minority groups (other than Asians) are in gen-
eral more likely than whites to have life experi-
ences associated with elevated risks for multiple
health problems, including HIV/AIDS and other
STIs.

Sexually Transmitted Infections
Among Racial and Ethnic Minorities

This section highlights the disproportionate rates
of HIV/AIDS and other STIs as well as other
infections among racial/ethnic minorities. Unless
otherwise indicated all statistics reported for the
four reportable STIs in this section come from
the 2009 STD Surveillance Report or the 2009
HIV/AIDS Surveillance Report; national surveil-
lance data collected by the US Centers for Disease
Control and Prevention [1, 2]. For diagnoses of
HIV infection, we used data reported from 40
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states with confidential name-based HIV infection
surveillance since at least January 2006. Data for
the three remaining reportable STIs were reported
from the 50 states, the District of Columbia, and
US Territories.

Disparities in rates of STIs were assessed by
using rate ratios and relative percentage differ-
ence, two relative measures of disparity recom-
mended by the Centers for Disease Control and
Prevention [41]. Rate ratios are customarily used
to describe disparities in rates of gonorrhea,
syphilis, and chlamydia and relative percentage
differences are used to describe disparities in
rates of HIV diagnoses [2, 42]. Relative disparity
measures are useful to assess the impact of dis-
parity elimination programs and to inform policy
development [41].

The rate ratio describes the rate for the group
of interest as a multiple of the reference group
rate. It is calculated by dividing the rate in the
group of interest by the rate in the reference
group. The relative percentage difference was
calculated as the ([{rate of interest—rate among
referent group}/rate among referent group]
X100). For both disparities measures, we used
rates among whites as the referent group because
whites typically have the lowest or second-lowest
STI diagnosis rates. Below we describe dispari-
ties in rates of rates of the four reportable STIs
stratified by racial and ethnic group.

African-Americans/Blacks

Mostly blacks carry the burden of STIs in the
USA as they have the highest STI case rates
reported to the Centers for Disease Control and
Prevention (Gonorrhea, Chlamydia, Syphilis, and
HIV). Therefore, a special emphasis will be
placed on the black experience throughout this
chapter. In 2009, the gonorrhea rate among blacks
was more than 20 times higher than that of whites
(556.4 cases per 100,000 vs. 27.2 per 100,000).
Considering all racial, ethnic, and age categories,
gonorrhea rates were highest for blacks aged
15-19 (1955.8 per 100,000) and 20-24 (2356.7
per 100,000) in 2009. The highest rate ratio was
among black women aged 15-19 years who also
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had the highest rate of gonorrhea compared to
everyone (2,613.8 per 100,000), 16.7 times higher
than the rate among white women in the same
age group (156.7 per 100,000). Black men aged
15-19 years had the highest rate ratio of all men
compared to whites, their rates were 38.3 times
higher than whites (1,316.4 per 100,000 vs. 34.4
per 100,000). Among men and women aged
20-24 years, the gonorrhea rate among blacks
was 17.8 times higher than the rate among whites
(2,356.7 per 100,000 and 132.2 per 100,000,
respectively) [2].

The chlamydia rate among blacks in 2009 was
nearly nine times higher than that of whites
(1,559.1 per 100,000 vs. 178.8 per 100,000). By
gender, the rate of Chlamydia among black
women was nearly eight times higher than the
rate among white women (2,095.5 and 270.2 per
100,000 women, respectively). The Chlamydia
rate among black men was almost 12 times as
high as the rate among white men (970.0 and 84.0
cases per 100,000 men, respectively) [2].

The primary and secondary (P&S) syphilis
rate among blacks was about nine times higher
than that of whites in 2009 (19.2 cases per
100,000 versus 2.1 per 100,000). Rate ratios
reveal that while the highest case rate of P&S is
among black men and women aged 20-24, the
highest disparities are among those aged 15-19.
The 2009 rate among black men aged 15-19 years
(28.3 per 100,000) was 26 times higher than for
white men (1.1). In 2009, rates were 29 times
higher for black women aged 15-19 years (17.1
per 100,000) than for white women (0.6 per
100,000) of the same age [2].

Lastly, in 2009, blacks were estimated to
account for 52% of all diagnoses of HIV infec-
tion (recall in 2009 they only made up ~12% of
the US population). The rate of diagnoses of HIV
infection among blacks was 66.6 per 100,000, 9
times higher than the rate for whites (7.2 per
100,000). The estimated rate of diagnoses of HIV
infection among black men (122.2 per 100,000
population) was more than 8 times higher than
the rate for whites (14.8 per 100,000). The rate of
diagnoses of HIV infection among black women
(47.8 per 100,000) was nearly 20 times as high as
the rate for white women (2.4 per 100,000) [1].
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Hispanics

In 2009, Hispanics also experienced notable
disparities across all reportable STDs. The rate of
reported gonorrhea infections among Hispanics
was more than twice that of whites (58.6 per
100,000 vs. 27.2 per 100,000). The overall rate of
Chlamydia was almost three times higher among
Hispanics than whites (504.2 per 100,000 vs.
178.8 per 100,000). The rate of reported P&S
syphilis cases among Hispanics was double that
of whites (4.5 per 100,000 vs. 2.1 per 100,000).
The rate of diagnoses of HIV infection among
Hispanics was 22.8 per 100,000, more than 3
times higher than the rate for whites (7.2 per
100,000) [1, 2].

American Indian/Alaska Natives

In 2009, American Indian/Alaska Natives were
also disproportionately affected by STDs.
Gonorrhea rates among American Indian/Alaska
Natives were 4.2 times higher than those of
whites (113.3 per 100,000 vs. 27.2 per 100,000).
Chlamydia rates were 4.3 times higher among
American Indian/Alaska Natives than among
whites (776.5 per 100,000 vs. 178.8 per 100,000).
The rate of reported P&S syphilis among
American Indian/Alaska Natives was nearly
comparable to that of whites (2.4 cases per
100,000 versus 2.1 per 100,000). The rate of
diagnoses of HIV infection among American
Indians/Alaska Natives was 9.8 per 100,000, 1.4
times higher than the rate for whites (7.2 per
100,000) [1, 2].

Asian and Pacific Islanders

In 2009, Asian and Pacific Islanders experienced
more favorable rates than whites for most of the
four reportable STIs. The rate of reported gonor-
rhea infections among Asian and Pacific Islanders
was lower than whites (18.1 per 100,000 vs. 27.2).
Chlamydia rates were also lower among Asian
and Pacific Islanders than whites (149.9 per
100,000 vs. 178.8). The rate of reported P&S
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syphilis cases among Asian and Pacific Islanders
was 1.6 per 100,000 compared to 2.1 among
whites. Reporting of HIV diagnosis disaggregates
Asians and Pacific Islanders where Asians are
reported as a single group and Pacific Islanders are
grouped with Native Hawaiians. The rate of diag-
noses of HIV infection among Asians was lower
than the rate for whites (6.4 per 100,000 vs. 7.2).
Conversely, Native Hawaiian and Pacific Islanders
experienced a nearly 3 times higher rate of HIV
diagnoses than whites (21.0 per 100,000) [1, 2].

Relative Percentage Difference

During 2009, the relative percentage difference
in STI diagnosis rates among blacks compared to
whites was higher across all STIs. For the four
STIs, the relative percentage differences were
1945, 825, 814 and 772% for gonorrhea, primary
and secondary syphilis, HIV, and Chlamydia,
respectively. The next highest relative differences
were for Chlamydia (334%) and gonorrhea
(317%) among American Indian/Alaska Natives.
Asians had STI diagnosis rates lower than whites
for all STIs (decrease in relative percentage dif-
ference: 11% for HIV; 17% for Chlamydia; 24%
for primary and secondary syphilis, and 34% for
gonorrhea) [2]. (Table 14.1)

With the exception of blacks, disparities of
racial/ethnic minorities compared to whites have
been relatively stable over the past 4-5 years, or
have decreased. For example, in 2006, the rate
ratio indicated that for rates of HIV diagnoses,
blacks were 8.9 times higher than whites, and in
2009 they were 9.3 times higher than whites. All
other groups maintained stable disparity rates
except for Native Hawaiian and Pacific Islanders
who had 4.2 times higher HIV diagnoses rates
than whites in 2006 and 2.9 times the rate of
whites in 2009. There is a similar trend for blacks
in gonorrhea and P&S syphilis disparities as well.
In 2005, rates of gonorrhea and P&S syphilis
among blacks were 17.6 and 5.4 times higher
than whites, and in 2009 were 20.5 and 9.1 times
higher than whites. This suggests that disparities
are widening for blacks.
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Table 14.1 Rates of human immunodeficiency virus
(HIV) infections, Chlamydia, Gonorrhea, and Primary
and Secondary Syphilis by Race/ethnicity, 2009

Relative
2009 rate  difference (%)

Human immunodeficiency virus (HIV)

American Indian/Alaska 9.8 36.1

Native

Asian 6.4 -11.1

Black/African American 66.6 825.0

Hispanic/Latino 22.8 216.7

Native Hawaiian/other 21.0 191.7

Pacific Islander

White 7.2 -
Chlamydia

American Indian/Alaska 776.5 334.3

Native

Asian or Pacific Islander 149.0 -16.7

Black/African American ~ 1559.1 772.0

Hispanic/Latino 504.2 182.0

White 178.8 -
Gonorrhea

American Indian/Alaska 113.3 316.5

Native

Asian/Pacific Islander 18.1 -33.5

Black/African American 556.4 1,945.6

Hispanic/Latino 58.6 115.4

White 27.2 -
Primary and Secondary Syphilis

American Indian/Alaska 2.4 14.3

Native

Asian/Pacific Islander 1.6 -23.8

Black/African American 19.2 814.3

Hispanic/Latino 4.5 114.3

White 2.1 -

Another important consideration in the dis-
cussion of STIs among racial/ethnic minorities is
the geographic distribution of STI rates. In 2009,
rates of HIV diagnosis were highest among the
southeastern part of the USA ranging from 17.1
to 33 cases per 100,000 population. States with
the highest rates include but are not limited to:
Texas, Louisiana, Mississippi, Georgia, Florida,
North Carolina, South Carolina, Tennessee, etc.
Chlamydia, gonorrhea, and P&S syphilis rates
are also highest in the southeastern pats of
the USA. According to the US Census, The
black population is concentrated largely in the



14 Social Determinants of Sexual Health in the USA Among Racial and Ethnic Minorities

southeastern states and urban areas [1, 2, 43]. In
summary, national STI surveillance data from
2009 indicate persistent and severe racial dispari-
ties in STI rates among most racial and ethnic
minority  groups. Blacks/African-Americans
experienced a disproportionate burden across all
four reportable STIs.

Determinants of Population Health
and Social Determinants of Sexual
Health

Social Determinants of Health

The World Health Organization (WHO) defines
social determinants of health as the social and
economic factors and conditions that affect the
health and well-being of people and communi-
ties. A number of these conditions are discussed
in section II as they relate to the social character-
istics and experiences of racial/ethnic minorities
in the USA. Part of understanding how social
determinants of health work is knowing that
these conditions are shaped by the distribution of
money, power, and resources, which are, in turn,
influenced by policy choices [44]. Social
determinants of health (hereafter referred to as
SDH) are divided into three categories —social
environment, physical environment, and health
services.

The social environment includes employment
status and occupation type, level of educational
attainment, income, and country of birth. The
social environment could also include race/eth-
nicity because social forces such as racism, dis-
crimination, and segregation may mediate certain
stages of the disease process—infection, diagno-
sis, treatment, and outcome. The second category
of social determinants of health, the physical
environment, includes housing status, incarcera-
tion status, area of residence, residential segrega-
tion, and population density. Lastly, the health
services category includes factors such as health
insurance status, access to care, quality of care,
or vaccination status.
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The World Health Commission on Social
Determinants of Health Model

In an effort to reveal the impact of and address
social determinants of health on a global scale,
The WHO Commission on Social Determinants
of Health (CSDH) was created. The WHO CSDH
developed a model to describe the interaction of
the following elements: socioeconomic and polit-
ical context; structural determinants and socio-
economic position; intermediary determinants
(includes material circumstances, social-environ-
mental circumstances, behavioral and biological
factors, and the healthcare system); a crosscut-
ting determinant that incorporates social cohe-
sion and social capital into the model; and finally
the impact on health equity and wellbeing (mea-
sured as health outcomes) (Fig. 14.1) [44]. While
this model has been used mostly to examine the
impact of SDH on chronic diseases, it is adapt-
able to different diseases, including sexually
transmitted infections, which is explained in the
next section.

The CSDH model was designed to map
specific entry points for intervention or policy
development. It proposes a series of actions that
could be taken at various operational levels to
reduce health disparities. Beginning from the left
side of the figure, structural determinants of
health inequities are defined as structural social
stratification mechanisms, joined to and influenced
by institutions and processes embedded in the
socioeconomic and political context which gives
rise to a set of unequal socioeconomic positions.
Within the socioeconomic position domain,
groups are stratified according to proxy indicators
such as income levels, education, and occupation.
Socioeconomic positions then translate into
specific determinants of individual health status
reflecting the individual’s social location within
the stratified system. What this means is that a
person’s socioeconomic position affects his/her
health, but this effect is not direct.

Socioeconomic position influences health
through more specific intermediary determinants.
In the model, they are represented as material
circumstances, behaviors and biological factors,
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Fig. 14.1 World Health Organization Conceptual Framework for Action on Social Determinants of Health. WHO
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and psychosocial factors. This section of the
model illustrates that the underlying social deter-
minants of health disparities operate through a set
of intermediary determinants of health to shape
health outcomes. Included in the intermediary
determinant are material circumstances such as
living and working conditions and the financial
means to buy food or warm clothing. Behavioral
and/or biological include factors such as nutri-
tion, physical activity, and tobacco and alcohol
consumption. Biological factors also include
genetics. Psychosocial factors include factors
such as psychosocial stressors, stressful living
situations, social support and coping skills.

In this model, the health system is viewed as
an intermediary determinant because the health
system plays a role in directly addressing differ-
ences in exposure and vulnerability by improving
equitable access to care and in the promotion of
intersectoral action to improve health status.
Social cohesion and social capital are crosscut-
ting determinants and cut across both the struc-
tural and intermediary dimensions. The dark
solid arrows illustrate the impact of social posi-
tion on each of the levels. The dotted arrows are
feedback mechanisms signifying differential
social, economic and health consequences.

The CSDH framework specifies entry points
for intervention or policy development and pro-
poses a series of actions that could be taken at
various operational levels to reduce health dis-
parities. For example, addressing structural deter-
minants to reduce health disparities may require
action at the governmental or multiagency level
[45]. We adapt this model for use in describing
determinants of sexual health associated with
racial/ethnic disparities in rates of HIV/AIDS
and other STIs. The next section of the chapter
provides a definition for social determinants of
sexual health and describes key attributes of a
conceptual framework to address disparities in
sexual health among racial and ethnic minorities
in the USA.

Social Determinants of Sexual Health

Social determinants of sexual health are defined
here as the range of the social and economic fac-
tors known to influence and contribute to sexual
health. The Conceptual Model of Social
Determinants of Sexual Health and Health
Inequities illustrates key attributes and inputs to
address health equity for populations most
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adversely affected by STIs. For this section, we
operationalize the model focusing on one popula-
tion group—African Americans or blacks—
because of the extremely high rates of all
reportable STIs in this population. We then dis-
cuss specific systems-based interventions that
may be implemented to reduce rates of STIs in
this population.

The range of structural and social determi-
nants contributing to sexual health include: laws
and policies that influence the socioeconomic
and political context of sexual health and well-
being; social position, social cohesion and social
capital, behavioral and biological factors, mate-
rial circumstances, and psychosocial factors.
There are three cross-cutting intermediary deter-
minants—educational, correctional, and health
system (Fig. 14.2).

Description of the Conceptual Model

The model begins with the structural determinants
of sexual health on the left. The structural deter-
minants of sexual health encompass the socioeco-
nomic and political context, which includes

governance, the influence of policies, and the
influence of cultural and societal norms and val-
ues. Examples of such policies include providing
access to health care, encouraging HIV testing,
implementing syringe exchange programs, and
funding reproductive health services. Cultural
and societal norms and values include stigma,
discrimination, gender differences in health pre-
vention, access, and treatment, and homophobia.
Also included in this section is community
empowerment, specifically, community participa-
tion, acceptance and ownership in the develop-
ment of sustainable policies and practices.

The second part of the model illustrates the
social determinants of sexual health which
encompasses the social environment and other
factors related to the physical environment,
behavioral and biological factors, and psychoso-
cial factors. The social environment includes:
income, education, occupation, sexuality, gender,
and ethnicity (racism). Within this section of the
model, there are also intermediary determinants
that mediate the effects of the social environment
and include social cohesion and social capital,
and the educational and correctional systems.
Variations in each aspect of the model have an
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impact on the distribution of sexual health and
well-being among the population. Examples for
selected domains of the model are described
below.

Structural Determinants of Sexual
Health

Socioeconomic and Political Context
Issues related to governance and policies, as well
as cultural and societal norms and values can play
a significant role in sexual health. In recent years,
there have been successful efforts to increase the
enactment of laws and policies to improve the
health of all Americans, many of which contain
specific provisions that may influence sexual
health. Government-led initiatives such as the
Patient Protection and Affordable Care Act,
National Prevention Strategy, and National HIV/
AIDS Strategy all include key provisions related
to reducing disparities and promoting health
equity by addressing social determinants of
health [46—48]. These major structural policy ini-
tiatives can have an impact on how health care is
delivered in the USA, increase use of a social
determinants of health approach in public health
practice, and likely lead to overall improvements
in sexual health among racial and ethnic minori-
ties. A synopsis of initiatives most impactful for
reducing sexual health disparities and promoting
health equity is presented below.

* The Patient Protection and Affordable Care
Act contains provisions related to health
insurance reform, access to care and quality
improvement, health disparities reduction, and
a number of new initiatives aimed at reducing
health disparities. These initiatives include
efforts to strengthen Federal data collection
and analysis of racial and ethnic data, primary
language spoken, sex, and disability status.
The law also provides the US Department of
Health and Human Services the opportunity to
collect additional demographic data to further
improve our understanding of healthcare dis-
parities [49]. Further, the law requires that a
National Strategy for Quality Improvement be
developed to improve the delivery of health
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care services, patient outcomes, and reduce

health disparities and creates the Patient-

Centered Outcomes Research Institute to con-

duct comparative effectiveness research on

health care service outcomes to include impact

on racial and ethnic minorities [50].

* The National Prevention Strategy was autho-
rized by the Affordable Care Act to help trans-
form the US health care system towards a
more prominent focus on prevention and well-
ness. The Strategy outlines four key areas to
foster prevention into communities: (1) build-
ing healthy and safe community environments;
(2) expanding quality preventive services in
clinical and community settings; (3) empow-
ering people to make healthy choices and (4)
eliminating health disparities. Additionally,
the Strategy identifies sexual and reproductive
health as one of seven priorities to improve
health and wellness and presents a plan to
include other key sectors such as education,
transportation, and agriculture to promote
health [47].

e The first ever US National HIV AIDS Strategy
(NHAS) was launched by the White House in
2010. The NHAS seeks to ensure coordination
across the federal government and among
stakeholders to achieve three primary goals: to
reduce the number of new infections; to
increase access to care and optimize health
outcomes for people living with HIV; and to
reduce HIV-related health disparities. The
NHAS calls for increased focus on culturally
and linguistically appropriate interventions
that include effective communication strate-
gies, expansion of HIV testing and diagnosis,
and improved access to prevention, care, and
treatment services to reduce the number of
new HIV infections [48].

Racial/ethnic minorities often view society
through different cultural lenses than dominant
racial groups or whites in the USA, and these
differences translate into a variety of “structural”
norms and values that may influence sexual health
behavior, or one’s sexual network for that matter.
Researchers are well aware of the stigma associ-
ated with HIV/AIDS and how these attitudes can
impact HIV prevention measures [51]. Other
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cultural and societal norms should also be explored
as they relate to experiences of racial/ethnic
minorities. For example, a study examining social
barriers to STI treatment among respondents in
Alabama found that blacks and church-goers were
more likely to see STIs as a sign of immorality
and that they were therefore more likely to delay
or refuse treatment because of embarrassment.
Black female church goers were less likely to seek
treatment than any other group [52]. Another
interesting and timely study illuminated impor-
tant explicit and implicit ideologies among black
heterosexual men and the implications for HIV
risk. For explicit ideologies of masculinity among
these men, the common theme was that black men
should have sex with multiple partners (often con-
currently), and should not be gay or bisexual.
Implicit ideologies of masculinity included men’s
perception that they do not have the ability to
decline sex, even risky sex, and that women should
be held responsible for condom use [53]. While
men in this study may not directly articulate these
ideologies, and other cultural idioms may not be
known among racial/ethnic minorities, it is impor-
tant to know that these factors may shape positive
or negative sexual risk behaviors.

Social Determinants of Sexual Health

Social Environment

The social environment involves several factors
that were addressed in the social characteristics
section: education occupation, income, gender,
and race/ethnicity. For brevity and in light of the
recent economic downturn, we focus on eco-
nomic systems. Recently, there have been declines
in the socioeconomic status of racial and ethnic
minorities as evidenced by data on wealth among
racial and ethnic groups. A recent study by the
Pew Foundation found that the white—black
wealth gap is the widest since the census began
tracking such data in 1984 [35]. Recent Census
data show that Whites on average have a net
worth 20 times that of blacks and 18 times that of
Hispanics [35]. These data further quantify the
dismal impact of the economic downturn on
racial and ethnic minority communities with
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predominantly younger minorities being hit the
hardest— the same group most disproportionately
impacted by rates of STIs. Income has been
shown to play a role in “progression from poor
health to worse health.” [54]

This intersection of race, class, and disease is
very important in assessing sexual health out-
comes among blacks. In a California study,
Springer and colleagues found a strong positive
association between poverty and rates of STIs.
Rates among blacks were considerably higher
than all other racial/ethnic groups regardless of
income. Blacks in the highest poverty category
had a six times greater rate of gonorrhea than
their white counterparts, emphasizing the need
for researchers and policy makers to consider
how to address the compounding effects of both
identities, being black and living in poverty, to
ameliorate health disparities [55].

Physical Environment, Behavioral/
Biological and Psychosocial Factors

The broken window theory posits that the appear-
ance of the physical environment regulates indi-
vidual behavior. In turn, negative physical
appearances such as broken windows send a mes-
sage that no one cares, so behaviors that are usu-
ally prohibited are tolerated. Cohen and colleagues
found that the same could be said regarding sexual
risk behaviors, gonorrhea in particular. They found
that the in high poverty neighborhoods, blocks
with high broken window scores had significantly
higher gonorrhea rates than those with low broken
windows scores, and this explained more of the
variance in rates of infection than did a poverty
index [56]. In another study, researchers examined
whether neighborhood economic disadvantage
was associated with inconsistent condom use
among black youth. Investigators found that con-
trary to previous studies with aggregated national
data, where higher neighborhood economic disad-
vantage is associated with poorer health, these
youth exhibited more condom use [57]. Findings
such as these suggest that further research is
needed to explore protective structural factors
among racial/ethnic minority groups that may be
masked in general population studies not focused
to measure true racial/ethnic differences.
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Social and sexual networks of individuals
influence risks of acquiring and transmitting
infectious diseases. These networks can serve a
supportive role in facilitating reductions in risk of
STD acquisition and transmission or may facili-
tate riskier sexual behaviors [58, 59]. Studies
suggest that there are differences between blacks
and whites in the type and number of partners
they include in their sexual networks [60—62]. In
one analysis, the authors conclude that sexually
transmitted infections remain high within the
black population because they are more likely
than other racial and ethnic groups to choose
African Americans as partners [63]. Other poten-
tial pathways with direct relevance to sexual net-
works and the transmission of sexually transmitted
infections include both factors that alter the ratio
of women to men and forces that discourage
long-term stable relationships and prevalence of
STIs within sexual networks [64, 65].

Cross-Cutting Determinants

In our conceptual model (Fig. 14.2), there are two
cross-cutting determinants that mediate the effects
of the social environment; social cohesion and
social capital, and the education and correctional
systems. There are competing definitions for
social capital and which type of social capital
should be targeted to address health in the WHO
model. However, in The Conceptual Model of
Social Determinants of Sexual Health and Health
Inequities social capital may be more concrete in
its application. Essentially, there are three
approaches that characterize social capital: com-
munitarian (relation between individual health
and society), network (resources that flow and
emerge through social networks), and resource
distribution (psychosocial aspects affecting popu-
lation health are a consequence of material life
conditions) [66]. All three types of approaches
can impact sexual health. Though not easily
defined, social cohesion is often characterized by
social trust, reciprocity, and the concern for the
well-being of one’s community; it can be mea-
sured by voting participation, number of cultural
voluntary associations, and can sometimes involve
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social relations [67]. According to The WHO
CSDH, income inequality can erode social cohe-
sion; the “social bonds that allow people to work
together, decrease social resources, resulting in
less trust and civic participation, greater crime,
and other unhealthy conditions.” [66] The educa-
tional and correctional systems are also important
examples of these cross-cutting determinants.
Both of these mediating factors are explained
below in reference to their impact on sexual health
disparities among racial/ethnic minorities.

Social Cohesion and Social Capital

The social networks mentioned in the section
above are related to the cross cutting determi-
nants of social cohesion and social capital. Social
capital has also been linked to health status.
Holtgrave and Crosby found that social capital
was significantly correlated with gonorrhea,
syphilis, chlamydia, and AIDS case rates, and
found it to be a stronger predictor than income.
Social capital was measured using a combination
of variables including community organizational
life, involvement in public affairs, volunteerism,
informal sociability, and social trust [68].
Another study identified neighborhood social
cohesion (the trust, caring, and willingness to
help among adults, as well as the collective mon-
itoring of youth by neighborhood adults through
informal supervision mechanisms) as a source of
impact on risk for STIs and condom use among
adolescents [69].

Educational and Correctional Systems

Higher levels of education are associated with
more years of life and an increased likelihood of
obtaining or understanding basic health informa-
tion and services needed to make appropriate
health decisions [70, 71]. Less education predicts
higher levels of health risks, such as obesity, sub-
stance abuse, and violence [72—74]. Health risks
such as teenage pregnancy, poor dietary choices,
inadequate physical activity, physical and
emotional abuse, substance abuse, and gang
involvement have a significant impact on how
well students perform in school. Herd and col-
leagues analyzed the role of education attainment
in the onset versus progression to disease. The
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authors found that education “plays a more criti-
cal role” than income in delaying onset of ill
health and concludes that “reducing racial and
class disparities in education policy” would
produce the most impact on reducing health
disparities [54].

In regard to sexual health education, a report
examining sex education programs around the
world, found that “curriculum-based sex and ST1/
HIV education programs implanted in schools or
communities can delay sex, reduce the frequency
of sex, reduce the number of partners, increase
condom use, increase overall contraceptive use,
and reduce unprotected sex,” and most impor-
tantly that these programs do not increase any
measure of sexual activity as some people fear
[75]. Based on the fact that few Americans abstain
from sex until marriage and most sexual encoun-
ters are initiated during adolescence, researchers
have concluded that abstinence-only programs as
defined by federal funding requirements are
“morally problematic” as they undermine more
comprehensive sexuality education and other
programs [76]. In considering black adolescents,
sex education, and the impact on sexual health,
one study found that adolescents not receiving
sex education were mostly black, from low-
income non-intact families, and from rural areas.
Those receiving abstinence-only education were
younger and from low-to-moderate income intact
families. Those receiving comprehensive sex
education were older, white, and from higher
income families [77]. If black adolescents are
disproportionately impacted by STIs as illus-
trated above, additional effort should be devoted
to implementing comprehensive sex education in
schools that are plagued by disinvestment, segre-
gation, and low academic achievement.

Compared with other racial and ethnic groups,
African Americans account for a greater per-
centage of incarcerated persons. Black males
account for 10% of the US population, but made
up 37% (or 1 in 21) of the jail and prison popula-
tion in 2008. Four percent of African American
males were in jail or prison in 2008, compared to
1.7% of Hispanic males and 0.7% of white males
[78]. Correctional systems and social networks
within which incarcerated persons interact can
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promote or encourage risky health behaviors and
may account for some health disparities [79].
Compared with the general population, incarcer-
ated persons have a disproportionately greater
burden of HIV and STDs [80, 81]. In general,
studies suggest that sex and drug use decrease
overall among incarcerated persons; however,
these activities are conducted in a riskier manner
inside prison than outside in the community [82,
83].

Although it is difficult to assess whether
African Americans and whites have different
risks of transmitting sexually transmitted infec-
tions while in prison, some studies indicate that
there are few differences in their risk behaviors
while incarcerated [82, 84]. This suggests that
any association between incarceration and black-
white disparities in sexually transmitted infec-
tions that relates to prison as a risk environment
results from the greater likelihood that African
Americans will be exposed to this environment
[85]. In regards to HIV and STIs, prison inmates
have higher rates than the general population.
While incarcerated, they are at risk for coercive
and risky sexual partnerships, and incarceration
disrupts and destabilizes intimate partnerships. In
addition, because incarceration disproportion-
ately affects the black community, the black
male-to-female gender ratio is reduced, contrib-
uting to racial/ethnic disparities in STI rates
among black women [60]. The implications of
disproportionate rates of infection among the
black male prison population include a decreased
sexual partner pool for black women who desire
black male partners, and an increased likelihood
of concurrent sexual relationships among black
men and women, which can increase the risk of
STIs [86]. Additionally, if not addressed, this
may lead to increased rates of HIV and STI trans-
mission among black men who have sex with
men (MSM).

In summary, understanding the influence of
structural and social determinants of sexual health
are key to designing and implementing more
effective, culturally relevant prevention pro-
grams. The interconnectedness between these
multifaceted, complex determinants, and indi-
vidual risk behavior, create a complex set of
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conditions that test the responsiveness of the
health system and its ability to reduce inequities
among the most affected population groups—
most often, racial and ethnic minorities.

Systems-Based Approaches:
Additional Efforts are Needed to
Reduce Sexual Health Disparities

In order to make lasting changes in reducing dis-
parities among rates of STIs in racial and ethnic
minority communities, addressing key social
determinants of sexual health must be incorpo-
rated into prevention programs. For example,
education and income are key determinants of
sexual health that must be considered in develop-
ing sexual health programs. People who live and
work in low socioeconomic circumstances and
who are from low educational backgrounds are at
increased risk for reduced access to health care,
unhealthy behavior, and poor health outcomes.

To make a sustainable difference in sexual health

of racial and ethnic minority populations, several

actions are necessary.

e In Education Systems, effective state and local
public health and school health policies and
practices that are designed to help reduce the
prevalence of health-risk behaviors and
improve health outcomes among sexually
active minority youth should be developed.
These should ensure universal access to age
appropriate, comprehensive sexual health edu-
cation and utilize school-based health centers
to promote a balanced approach to sexual
health and wellness education.

e Intersectoral Governance Systems must con-
tinue to galvanize inter- and intra-agency and
intersectoral leadership to create a more coor-
dinated response to addressing sexual health
disparities; develop, implement and evaluate
high impact activities to ensure maximum
return on investments. These governance sys-
tems should encourage leaders in racial and
ethnic minority communities to re-prioritize
organizational efforts to respond to increases
in STIs in their communities.

* Health Systems must leverage resources allo-
cated to community-based health centers to
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include a coordinated and integrated approach
focusing on educational, programmatic, and
clinical services that promote sexual health
and wellness. There is a continuing need to
increase support for operations and behavioral
science research and surveillance to identify
and address the social determinants of sexual
health.

e Correctional Systems should include routine
opt-out testing of inmates in jails and prisons
and condom distribution in correctional set-
tings which may have the potential to reduce
STIs both in prison and upon release back to
the community.

Sexual Health of Racial and Ethnic
Minorities: Moving Forward

In recent years, a number of structural health
policies have been launched in the USA.
Successful implementation of policy changes,
reinvigorated governance structures including
inter/intra-agency partnerships, and community
engagement and empowerment, are all important
structural determinants necessary to reduce
racial/ethnic disparities in sexual health. Major
structural changes in how health care is delivered
in the USA will also likely lead to overall
improvements in American’s sexual health, as
well as a reduction in racial/ethnic disparities in
sexual health.

Meaningful partnerships with the education
and correctional systems are essential to achiev-
ing health equity and reducing sexual health dis-
parities in the USA. Efforts to reduce STI
disparities using a “social determinants of sexual
health” approach are key to making a sustainable
difference. In order to achieve this lofty goal, it
will be important for public health agencies and
partners to incorporate a social determinant of
sexual health approach into existing activities,
such as research and surveillance, health commu-
nication, policy formulation, program develop-
ment, capacity building, and collaborations with
partners.

Structural and social determinants of sexual
health are products of specific political and his-
torical factors. Changing these determinants will
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be the most effective way to improve the sexual
health of racial and ethnic minorities. By doing

SO,

the sexual health of all Americans will be

improved which will then lead to sustainable
declines in STI rates among racial and ethnic
minorities in the USA. However, such structural
changes are difficult to implement, and efforts to
do so should be made in tandem with individual-
level interventions and by addressing intermedi-
ary determinants of sexual health.
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Adolescent Sexual Health

and Sexually Transmitted Infections:
A Conceptual and Empirical
Demonstration

15

J. Dennis Fortenberry and Devon J. Hensel

Adolescents have a disproportionate burden of
the negative outcomes of sexual activity, such as
sexually transmitted infections (STI), unintended
pregnancy, and sexual coercion. These outcomes
contribute to short- and long-term poor health,
fertility, and economics that may reverberate into
adulthood. Traditional public health research
appropriately addresses these outcomes of ado-
lescent sexual behavior by focusing on promo-
tion of abstinence, delay of initiation of sexual
activity, and consistent use of condoms and
contraception [1]. The proposed 2020 health
objectives, which emphasize positive youth
development, continue this public health focus
on isolated adverse outcomes [2]. This isolated
focus obscures the larger developmental
significance of sexuality and sexual behavior,
creating a perspective that adolescent sexual
health is an oxymoron in that adolescents cannot
be simultaneously sexual and healthy.

Learning to express and manage sexuality is
a continuous developmental task during adoles-
cence. Adolescents are exposed to a variety of
sexual interactions, including managing physi-
cal, social, and emotional aspects of relation-
ships (e.g., sexual communication/negotiation,
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jealousy/love, or sexual desire) [3] and a range
of behaviors (e.g., from kissing to sexual inter-
course) [4]. Considerable variability exists in the
developmental trajectory of these interactions in
adolescent and adult sexual health. Public health
focus on adolescent sexual health is therefore
important even if average age of first sexual inter-
course was delayed to age 18 or older as a result
of public health interventions [5].

Thus, an important challenge to a new pub-
lic health perspective is formulation of an
approach that supports healthy sexual develop-
ment while maintaining attention on primary
prevention of adverse outcomes such as STI. In
this chapter, we provide empirical support for
the construct of adolescent sexual health as
linked to three key public health indicators:
number of recent sex partners, frequency of
condom use, and STI. This type of analysis
allows extension of the conceptual content of
adolescent sexual health to an explicitly public
health application.

Sexual health has gained prominence in recent
years as a guiding concept for the understanding
of STI, and for the organization of testing, treat-
ment, and prevention services. The World Health
Organization (WHO) gives the following
definition of sexual health:

Sexual health is a state of physical, emotional,

mental and social well-being related to sexuality; it

is not merely the absence of disease, dysfunction

or infirmity. Sexual health requires a positive and
respectful approach to sexuality and sexual
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responses, as well as the possibility of having
pleasurable and safe sexual experiences, free of
coercion, discrimination and violence. For sexual
health to be attained and maintained, the sexual
rights of all persons must be respected, protected
and fulfilled [6].

This admirable public health standard for
sexual health does not explicitly identify age,
legal status, or developmental limits and there-
fore provides a useful starting point for consider-
ation of adolescent sexual health. Some issues
with application of this definition of sexual health
to adolescents are addressed below.

A somewhat different definition of adolescent
sexual health was proposed in the Consensus
Statement of the National Commission on
Adolescent Sexual Health, endorsed by more
than 50 national medical and policy organiza-
tions: “Sexual health encompasses sexual devel-
opment and reproductive health, as well as such
characteristics as the ability to develop and main-
tain meaningful interpersonal relationships;
appreciate one’s own body; interact with both
genders in respectful and appropriate ways; and
express affection, love, and intimacy in ways
consistent with one’s own values” [7].

The Consensus Statement additionally notes
that “responsible adolescent intimate relation-
ships” should be “consensual, non-exploitative,
honest, pleasurable, and protected against unin-
tended pregnancy and STD’s if any type of inter-
course occurs.”

The WHO and the National Consensus state-
ment raise some additional issues to consider in
thinking about the sexual health of adolescents.
First, adolescents’ sexual behavior is substan-
tially limited by legal proscriptions. Most states
have specific age thresholds to distinguish illegal
and legal sexual activity [8, 9]. For example, in
our home state of Indiana, partnered sexual activ-
ity before age 14 is defined as child abuse.
Whether the sexual activity is consensual is not
considered by these laws. Other states establish
different age thresholds, up to age 18 years. This
means that the precept of individual sexual auton-
omy implicit in the WHO definition is legally
restricted. Note that we do not argue pro or con
the appropriateness of this restriction. We simply
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note that adolescents do not have full sexual
autonomy in most jurisdictions.

Second, access by adolescents to sexual health
information is often restricted by local govern-
mental or school board policy, as well as by state
and national statutes. The content of sex educa-
tion curricula is often skewed toward abstinence,
pregnancy, and STI, with little or no mention of
masturbation, sexual pleasure or orgasm [6, 10].
We suspect that few persons within public health
would endorse purposeful under-education as a
national health strategy but that is the de facto
approach in much of the United States.

Third, adolescents’ sexual health is likely
more explicitly linked to developmental change
than at any other point during the sexual life span,
with the possible exception of menopause. The
span of years from puberty to young adulthood —
roughly one decade—encompasses the physical,
psychological, social, and relational changes that
become critical parameters of sexual health in the
decades after adolescence [4, 11-20].

Finally, definitions of sexual health are difficult
to apply to adolescents because the empirical
basis for understanding adolescent sexual health
is typically limited to issues such as coercion,
pregnancy, and STI. For example, almost no
studies describe issues related to sexual response,
satisfaction and pleasure in persons under age 18.
A small body of research, however, is beginning
to link these concepts—often under the umbrella
of the term “sexual agency”—to STI prevention
behaviors such as condom use [21-23].

In addition to consideration of specific limita-
tions in the definitions of sexual health as appli-
cable to adolescents, there are also issues about
the nature of the construct of sexual health itself.
From one perspective, sexual health simply is an
umbrella concept to organize a set of distinct and
not necessarily related characteristics. The vari-
ous definitions of sexual health simply synthesize
a worldview from the political, cultural, religious,
and evidence-based perspectives of the various
contributors to the definitions. For example,
viewing sexual health “as state of physical, emo-
tional, mental and social well-being related to
sexuality” could tap a range of individual charac-
teristics as disparate as erotophilia on the one
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hand and women’s reproductive health rights on the
other. The available definitions do not identify
parameters that distinguish sexual health from
other types of health, nor what factors are
excluded from the mantel of sexual health. From
this perspective, sexual health is a broad rhetori-
cal label used to guide public health approaches
to potentially disparate problems. For example, a
public sexual health philosophy that promotes a
positive engagement with one’s sexuality while
reducing health risks associated with sexual behav-
iors could apply equally to a program to increase
human papillomavirus vaccine uptake among
young women and a prostate cancer screening pro-
gram targeted for middle-aged men. In this sense,
sexual health is nor a characteristic marked by
between-individual differences. Rather, the con-
cept of sexual health links traditional disease pre-
vention approaches of public health to health
promotion and wellness practices.

A much less commonly expressed alternative
perspective suggests that sexual health represents
an identifiable individual characteristic marked by
between-person differences (i.e., some persons are
sexually healthier than others) and by within-
person differences (i.e., a person’s sexual health
may change over time). This alternative perspec-
tive on sexual health suggests a predictable coher-
ence among the several components of sexual
health, with variation in the quantity possessed.

In order for this alternative perspective to be
of value to public health, individual variation in
sexual health should be associated with outcomes
that are traditionally assessed in STI-related pub-
lic health functions. In other words, people who
are “sexually healthier” behave in ways that,
from a public health perspective, are “healthier.”
It is important to note—consonant with the WHO
definition of sexual health—that that “sexually
healthier” from a public health perspective is not
simply being free of STI. Some very common
STI (e.g., genital herpes) require long-term
sexual health in the presence of a life-long STI.
In addition, people whose behavior corresponds
to factors associated with increased STI risk
would also be considered “less sexually healthy”
simply because of their behavior, even if they
never contract an STI.
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The possibility that sexual health among
adolescents can be operationalized and measured
follows from this perspective on sexual health we
have just presented. The idea of this type of
coherence in adolescents’ health-related behav-
iors is not without theoretical and empirical prec-
edent. In fact, a remarkably robust body of
research—based in Problem Behavior Theory —
demonstrates a substantial degree of predictable
covariance of beliefs and attitudes, parent and
peer influences, and other social-environmental
factors on a range of potentially health-harming
behaviors such as earlier sexual activity, or mari-
juana and alcohol use, as well as engagement in
health-protective behaviors such as healthy eat-
ing or exercise behaviors [24].

Some data support the extension of Problem-
Behavior Theory to the study of sexual health.
For example, adolescents’ use of condoms should
more reliably co-vary with other health-protec-
tive behaviors than with health-harming behav-
iors. Using data drawn from a sample of 793
sexually experienced male and female adoles-
cents, the relationship of contraceptive use with
alcohol use, marijuana and other drug use, aggres-
sive behaviors, delinquency, diet behaviors, exer-
cise, seatbelt use, and dental hygiene behaviors
was examined. Contraceptive use was examined
in three different latent variable models, hypoth-
esized to be more related to health-harming
behaviors (Model A), health-protective behaviors
(Model B), or bot health-harming and health-
protective behaviors (Model C). A second-order
confirmatory factor analysis showed that inclu-
sion of contraceptive behavior as a health-protec-
tive behavior provided the most parsimonious fit
to the data [25].

The purpose of this chapter, then, is to explore
the construct of sexual health in adolescent
women. Consonant with the purpose of this book,
the results demonstrate the potential of a new pub-
lic health approach to STI/HIV prevention for
adolescents. We are fully aware that these data do
not assess development of sexual health among
young men, and that the data are most closely
applicable to young women’s heterosexual behav-
iors. Our intent (metaphorically) is to shine a light
on a path that is poorly lit and mostly untrodden.
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To explore the structure of sexual health and
link this structure to the commonly used sexual
health indicators, we used data from 386 adoles-
cent women participating in a longitudinal
research study in Indianapolis. These young
women were recruited from three urban adoles-
cent health clinics, and were between 14 and
17 years of age at enrollment. Detailed measures
of sexual behavior were obtained by face-to-face
interview at enrollment and each three months
subsequently. At each 3-month interval, partici-
pants provided self-obtained vaginal samples for
nucleic acid amplification tests (NAAT) for diag-
nosis of chlamydia, gonorrhea, and trichomonas.
Results were available within 72 h and treatment
offered for all positive tests. Additional details
regarding methods can be seen in other publica-
tions [26-29].

The analyses presented here represent a cross-
sectional subset (N=242) of enrollment inter-
views from young women who reported only one
partner in the previous 3 months and who were
not pregnant. A second-order latent variable mod-
eling approach (in a structural equation modeling
framework using AMOS, 17.0) was used to orga-
nize sexual health constructs in association with
specific outcomes. Latent variable and structural
equation modeling approaches have been exten-
sively developed in social and behavioral sci-
ences, but are infrequently used in public health
applications [30]. Latent variables are assumed to
account for variation in a set of several observed
(or manifest) variables. The strength of relation-
ships between the latent variable and each of the
observed variables is assessed by a “loading.”
Loadings vary in magnitude and valence (either
positive or negative), and are typically standard-
ized. Statistical significance of loadings assesses
the probability that an observed loading is not
different than zero.

In our application of latent variables, we have
additionally hypothesized that the latent variables
associated with observed variables (first-order
latent variables) themselves vary according to an
additional underlying factor (second-order latent
variable). In our analyses, the second-order latent
variable was “sexual health.”
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Operationalization of Sexual Health:
See Fig. 15.1a-f

Our first task was to operationalize the first-order
latent variables to represent the various compo-
nents of “sexual health” suggested in the WHO
and National Consensus definitions. Choice of
observed variables representing the first-order
latent variables was somewhat arbitrary because
key words in the definitions had to be matched to
the content of available measures: exact matches
were not always possible because of imprecision
in key words or lack of appropriate measures.

We developed six first-order latent variables.
Two of the first-order latent variables—Relation-
ship Quality and Sexual Relationship
Satisfaction—recognize that adolescent sexual
behavior is typically expressed within the context
of a relationship with another person, and the
qualities of a given relationship are integral to a
person’s sexual health. Two additional latent
variables—Sexual Autonomy and Absence of
Sexual Pain—reflect individual agency in the
expressions of partnered sexuality. The final two
latent variables — Pregnancy Prevention Attitudes
and Condom Use Self-Efficacy —refer to the
complex balance of fertility management and
disease prevention. The six first-order latent vari-
ables evaluated in the measurement model are
presented below, along with justification for
focus on each latent variable.

Relationship quality addresses the emotional
content of relationships with specific partners.
A substantial body of research documents the
influence of emotional and relational aspects of
dyads in the occurrence of sex, on the stability of
relationships, and of the use of contraceptive and
STI prevention methods [14, 31-33]. These asso-
ciations are not straightforward from the perspec-
tive of STI risk. For example, condom use
typically declines in relationships over time as
trust and affiliation increase [21, 29, 34-36].

For the current research, Relationship Quality
was taken from previously published research
[21], operationalized from six, 4-point Likert
type items [strongly disagree to strongly agree;
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a=0.94]—“We have a strong emotional relation-
ship,” “We enjoy spending time together,” “He/she
is a very important person in my life,” “I think
I am in love with him/her,” “I feel happy when
we are together,” and “I think I understand him/
her as a person.” Scale scores range for 6-24,
with higher scores indicating higher quality.

Sexual Relationship Satisfaction specifically
addresses young women’s satisfaction with sex-
ual interactions with a specific partner. Sexual
satisfaction is an important aspect of adult rela-
tionships [37, 38] as well as those of younger
women [39]. Satisfaction may be related to feel-
ing that fertility and infection issues are ade-
quately addressed as dual hormonal contraception/
condom users have higher levels of sexual satis-
faction than other women [40].

Sexual satisfaction was adapted from other
research [37]. Sexual satisfaction was assessed
by five, 7-point semantic differential items assess-
ing a participant’s feelings about the sexual rela-
tionship with that partner (a=0.95): “very bad to
very good,” “very unpleasant to very pleasant,”
“very negative to very positive,” “very unsatisfy-
ing to very satisfying,” and “worthless to very
valuable.” Scores could range from 5 to 35, with
higher score indicating higher satisfaction.

Sexual autonomy addresses a young woman’s
agency in sexual decision-making. In other
words, her capacity to evaluate her own sexual
interests and desires, and to engage in coercion-
free sexual activity, or not, based on that evalua-
tion [41-43].

Sexual autonomy was three 4-point Likert
items (strongly disagree to strongly agree;
a=0.80): “It’s easy for me to say no if I don’t
want to have sex,” “It’s easy for him/her to take
advantage of me,” (recoded) and “Sometimes
things just get out of control with him/her”
(recoded). These items were developed for the
research project. Scores ranged from 3 to 12, with
higher scored indicating greater autonomy.

Absence of sexual pain addresses an area of
substantial difficulty and dysfunction among
women. A recent national study reports that 52%
of adolescent women ages 14—17 years reported
at least some pain associated with their most
recent coitus (JD Fortenberry; manuscript in
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preparation). Lubrication difficulties—that may
be linked to pain—were also common. Studies of
adult women link sexual pain to decreased sexual
satisfaction, decreased relationship satisfaction,
and lower rates of condom and contraceptive use
[44-46].

Absence of pain was assessed using three,
4-point items (=0.83): “It is painful if my part-
ner touches my genital area,” “I almost always
feel some pain during sexual intercourse,” and
“I almost always feel some pain after sexual
intercourse.” Higher scores indicated a greater
degree of sexual pain. This scale was recoded for
analysis, however, so that higher scores indicate
less sexual pain.

Pregnancy Prevention attitudes represent a
conceptually difficult area in the assessment of
sexual health for adolescents. On the one hand,
rates of early pregnancy and childbearing are
associated with significant long-term health
implications and are identified as a major target
for public health intervention [47]. On the other
hand, pregnancy and childbearing are celebrated
aspects of many peoples’ lives and as markers of
physical health and continuity of family lineages
[48-50].

Pregnancy prevention attitudes were assessed
by was assessed using one 4-point Likert type
item (strongly disagree to strongly agree): “I am
committed to not getting pregnant at this time.”
We additionally used two, 3-point items examin-
ing pregnancy as a motivator for sex (not impor-
tant to very important; reverse coded): ‘“My
partner wants me to get pregnant” and “I want to
get pregnant.” Internal reliability was good
(a=0.80). Scores ranged from 3 to 11, with
higher scores indicating greater commitment to
avoiding pregnancy.

Condom Use Self-efficacy

Self-efficacy is a core concept of social and
psychological research related to health in general
[51-54] and to sexual health in particular [55-59].
We chose to assess self-efficacy via a specific
measure related to condoms because of the cen-
trality of condoms as a method for contraception
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and STI prevention, and because of evidence that
condom use is a common behavior among con-
temporary American adolescents [60].

Condom use self-efficacy was assessed by five
4-point Likert-type items (a=0.81): “He thinks
condoms are good for protection,” I won’t have
sex with him unless we use a condom,” “It will
be easy to use condoms if we have sex,” “He will
have a condom if we have sex,” and “He thinks
condoms are easy to use.” Scores ranged from 3
to 12, with higher scores indicating greater self-
efficacy for condom use.

Establishing the Measurement Model
for Sexual Health

We hypothesized that variation in these first-order
latent variables could be accounted for by a sec-
ond-order latent variable called “sexual health.”
Correlations among the six first-order factors
are shown in Table 15.1. Examination of these
correlations shows evidence of substantial inter-
correlation, suggestive of a larger pattern of
relationships.

The second-order confirmatory factor analysis
assessing an underlying factor of sexual health
and accounting for variation in the first-order
latent variables is shown in Figure 15.2. Each of
six first-order latent variables loaded positively and
significantly on the second-order latent factor of
Sexual Health. Overall model fit indices were
above 0.90, and the RMSEA was 0.06. Model fit
indices above 0.90 and RMSEA of 0.05 or less
generally indicate that the hypothesized second-
order factor structure provided an adequate fit to
the data [61].

Table 15.1 Correlation matrix of first-order factors

1. 2. 3. 4. 5.

1. Relationship quality 1.00

2. Sexual satisfaction 0.98

3. Sexual autonomy 0.86 0.83

4. Absence of sexual pain 0.89 0.88 0.71

5. Fertility control 0.97 0.97 0.82 091

6. Condom use 0.97 0.96 0.88 0.85 0.96

self-efficacy
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Efficacy
All loadings p<0.05

Fig. 15.2 Second-Order factor model of sexual health

Condom Use, Number of Partners,
and STI as a Function of Sexual Health
(Fig. 15.3a—¢)

Having identified an adequate measurement model
for the construct of sexual health, we next evalu-
ated sexual health within the context of other
variables assessed in traditional STI-related public
health functions: condom use, number of partners,
and STI. Condom use was measured as the pro-
portion of penile-vaginal intercourse events in the
previous 3 months that were condom-protected.
For all participants and all time periods, the aver-
age proportion of condom-protected events was
0.48 (SD=0.42; median=0.50; range 0-100%).
Number of partners was the lifetime number of
sexual partners reported. The average number of
lifetime partners was 5.92 (SD=4.03;
median=5.00; range=0-23). S7I was the
identification of any chlamydia, gonorrhea, or
trichomonas infection during the 3-month period.
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Fig. 15.3 (a) Association of a
second-order latent variable for
Sexual health and condom use
(b) Association of second-order
latent variable for Sexual health
and lifetime sexual partners

(c¢) Association of second-order
latent variable for Sexual health
and sexually transmitted
infection
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The average proportion of STI during any given
3-month period was 0.15 (SD=0.35; median=.00;
range =0-100%).

Sexual Health and Condom Use

Sexual health for a given 3-month period
significantly predicted the proportion of condom-
protected events for that period (Figure 15.3a).
Each of the fit indices was greater than 0.90 and
the RMSEA was 0.065. These data suggest that
this model of the relationship of a second-order
construct of sexual health and condom use was a
good fit to the data.

We also explored other models. Some theoreti-
cal perspectives such as Social Learning Theory
suggest that the multi-item measure of condom self-
efficacy should be strongly associated with condom
use. Therefore, we compared a reduced model using
condom self-efficacy as an indicator of sexual health
with our full 6-factor model. Analyses using con-
dom use self-efficacy as a single-item indicator
of sexual health to predict condom use produced
a significant path between sexual health and
condom use. However, model fit of this simpler
model was much worse (data not shown), sug-
gesting the importance of the more detailed con-
struct of sexual health presented above.

Sexual Health and Number of Sexual
Partners

Sexual health was negatively associated with
lifetime sex partners (Fig. 15.3b). This associa-
tion was statistically significant only when a
p<0.10 criterion was applied although it should
be noted that each unit increase in the latent vari-
able of sexual health was associated with decrease
in one lifetime sexual partner. Model fit indices
were adequate.

Sexual Health and STI

Sexual health was negatively associated with
incident STI (Fig. 15.3c). All model fit indices
were greater than 0.90, and the RMSEA was 0.04.

This suggests that the second-order construct of
sexual health provides an excellent explanatory
fit for incident STI, and is potentially an impor-
tant element for understanding how people
engage risk and protection more broadly.

We also considered other models to more thor-
oughly explore the relationship of sexual health
and STI. Because sexual health is associated with
condom use, we ran separate models of the asso-
ciation of sexual health and STI, controlling for
condom use. These analyses showed that a direct
path between sexual health and STI remained
significant, even when controlling for level of
condom use (data not shown). Moreover, model
fit deteriorated, although it remained adequate.

Sexual Health and Abstinence

Abstinence from coitus is an important character-
istic of adolescents’ sexual behaviors. In fact, at any
given time, most adolescents have either never
had coitus or have not engaged in coitus in the
previous 3 months [60]. Insight into the role of
abstinence in sexual health would provide addi-
tional perspective on how a new approach to
adolescent STI prevention could incorporate this
developmentally appropriate construct.

We conducted a second set of second-order
latent variable analyses that addressed abstinence
as an outcome associated with sexual health.
Additional details of these analyses can be
obtained from the second author. In this expanded
model, we added 3 first-order latent variables
assessing dimensions of sexual health beyond
those suggested by existing definitions: sexual
communication, sexual self-esteem, and sexual
anxiety. Fit indices of measurement models for
these three multi-item scales were excellent.
Incorporation of these new dimensions of sexual
health into a second-order latent variable analysis
showed that each of the new dimensions loaded
significantly on the second-order latent factor of
sexual health: sexual health was associated with
higher sexual communication higher sexual
self-esteem and lower sexual anxiety (all B:
0.16-0.88; all p<0.05). Using this expanded
measure, greater sexual health was significantly
associated with abstinence compared to coital
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experience (B=0.08; p<0.05). Among those with
coital experience, sexual health predicted higher
coital frequency, a wider noncoital sexual reper-
toire, condom use at last sex, higher ratio of
condom protected events, using hormonal con-
traception, and using nonhormonal fertility con-
trol (all B: 0.02-0.07). Taken together, these data
suggest that abstinence and non-abstinence —
both of which are developmentally appropriate
states during adolescence —can be usefully linked
to a model of sexual health.

Discussion

Sexual health as a guiding paradigm for public
health approaches to STI prevention among ado-
lescents is a radical reorientation of perspective
and effort. The data presented here provide
empirical support for this reorientation by dem-
onstrating that key STI-related public health indi-
cators (condom use, number of partners, STI,
abstinence) are best explained by an underlying
construct of sexual health. Sexual health is thus a
measurable construct in addition to an expression
of public health ideals. This means that a key public
health function—sentinel surveillance—could be
implemented using measures that are reasonably
easy to collect from diverse populations.

The finding of an association of adolescent
women'’s sexual health with condom use, number
of partners, STI, and abstinence is radical because
prior approaches to adolescent sexual behavior
and STI were almost exclusively based in the
concept of risk associated with sexual behavior.
The public health appeal of this risk-based per-
spective is based in its logical simplicity: adoles-
cent sex is a necessary antecedent to adolescent
STI; therefore, attempts to reduce adolescent sex
are reasonable public health approaches to pre-
vention of STI among adolescents. Advocacy of
specific limits on sexual behaviors of specific
groups have been characteristic of public health
approaches to STI prevention for most of the past
130 years [62]. This fairly straightforward public
health reasoning also resonates well with tradi-
tional social and religion-based approaches to
control of sexual behavior of young people by
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emphasizing sexual abstinence outside of marriage.
Thus, abstinence-only until marriage emerged as
a public health approach to sex education during
much of the first decade of twenty-first century,
despite lack of evidence for the effectiveness of
this approach [63]. It is also possible that many
Americans ‘“fear” adolescent sexuality and
believe that focus on healthy sexual behavior
would only encourage additional risk [64].

Efforts to move away from solely risk-focused
perspectives are also hampered by a lack of data
with which to respond to the simple logical appeal
of risk-based perspectives [11, 65]. For example,
we demonstrated that satisfaction with the sexual
aspects of a relationship is an important aspect of
STI prevention (e.g., condom use and number of
sexual partners) and STI incidence. However, the
idea that young women can evaluate the sexual
qualities of a relationship and that that evaluation
affects STI risk is virtually unaddressed in a volu-
minous literature on adolescent STI. Adolescent
STI prevention that emphasizes elements of
sexual health such as sexual pleasure, sexual
satisfaction, and relationships would possibly
open a new era in public health approaches to
prevention [66].

What would a sexual health perspective for
prevention of adolescent STI look like? First, it
would be based in a larger national strategy to
improve sexual health [67]. Such a strategy could
reinvigorate a national dialogue about the impor-
tance of sexual health in our nation’s health [68].
One potential outcome of such renewed dialogue
would be a reversal of a trend of fewer parents
discussing sex and contraception with their chil-
dren in 2002 than in 1985 [69]. The content of
school-based sex education should shift to a sex-
ual health perspective. Studies of the content of
sex education curricula in other countries (the
Netherlands, for example) show substantial more
emphasis on health—including sexual wishes
and desires—rather than risk [70, 71]. School
curricula must contain thoughtful discussion of
sexual pleasure in the context of life goals, plea-
sure, and relationships, as well as prevention of
unhealthy consequences. A substantial body of
evidence now supports the idea the comprehen-
sive sex education is a far better approach to STI
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prevention than “abstinence-only until marriage”
[6, 63,72, 73].

The analyses presented here are intended as a
“proof-of-concept.” Other data are required to
extend these analyses to more racially and geo-
graphically balanced samples of young women,
and to samples of young men. We know almost
nothing about application of the concept of sex-
ual health to adolescents with same-sex partners,
or those choosing both same- and different-sex
partners. However, a public health infrastructure
for obtaining diverse measures of sexual health
from diverse adolescent samples does not cur-
rently exist. Substantial changes to surveys such
as the Youth Risk Behavior Survey or the National
Survey of Family Growth would be would be
required to fully operationalize measures of sex-
ual health such as we presented.

Our analyses provide a strong hint that such
data would profitably contribute to a new public
health perspective on adolescents and STI. The
technical capacity to incorporate a sexual health
perspective into prevention of adolescent STI is
also quite obvious. The necessary social and
political will to adopt such a perspective seems
much more problematic.
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Introduction

The history of HIV/AIDS prevention is, without
question, a great, unfinished work. True, there
have been important milestones in the three
decades since the epidemic was first described in
the United States [1]—accomplishments in sci-
ence, advances in policy and the evolution of
organized efforts to prevent the spread of the
human immunodeficiency virus [2]. Yet, the epi-
demic is far from over, either in the United States
or elsewhere in the world. According to the
UNAIDS, there were 33 million people living
with HIV in 2007 and almost 3 million new infec-
tions that same year [3]. In the United States, an
estimated 56,300 persons became newly infected
with HIV in 2006 —roughly 40% higher than pre-
vious estimates of HIV incidence [4]. Continued
gaps in knowledge, notably in the domains of
vaccine and microbicide development, have
blunted efforts to prevent continued HIV trans-
mission [5] and failure to bring proven HIV
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prevention interventions and programs to scale
[6] has impeded optimal progress.

Unanswered questions and programmatic lim-
itations notwithstanding, there is real benefit in
reviewing the HIV/AIDS prevention experiences
of the past three decades in the United States.
A critical review of programmatic responses to
the HIV/AIDS epidemic will help elucidate
efforts that have resulted in successful prevention
outcomes, deconstruct and analyze attempts that
have failed, and continue to refine our knowledge
of the various determinants that influence pro-
gram success and failure. Consistent with the
theme of this volume, this chapter explores a
variety of prevention approaches spanning those
that target individuals, focus on communities,
or strive to alter the systems that serve the indi-
viduals, families, and communities at risk for
acquiring or transmitting HIV.

Throughout this chapter, the term “program”
is used broadly to refer to any organized effort to
prevent the spread of human immunodeficiency
virus [7]. As such, it encompasses efforts that
serve a variety of target populations, employ var-
ious modalities, both biomedical and behavioral,
and intervene at different levels, whether indi-
vidual, community, or societal. Further, the term
“program” is used without regard to sponsor-
ship. Namely, this historic review considers pro-
grammatic responses that have arisen within
communities, programs that have been spon-
sored by governmental public health organiza-
tions, and HIV prevention interventions that
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have been implemented and evaluated, using
experimental or quasi-experimental designs, to
determine their ability to effectively prevent the
transmission of HIV.

Epidemiologic Overview of the US
HIV/AIDS Epidemic

From an epidemiologic report of an unusual
cluster of five cases of Pneumocystis carinii (since
rechristened Prneumocystis jerovecii) pneumonia
among five previously healthy young men in Los
Angeles in 1981 [1, 8], HIV has grown into a
national epidemic—and a global pandemic [3].
The Centers for Disease Control and Prevention
(CDC) estimates that at the end of 2006, 1.1
million adults and adolescents in the United
States were living with diagnosed or undiagnosed
HIV infection [9] and that over 580,000
Americans have died as a result of the virus, since
its first description in 1981 [10].

Even before the discovery of the causative
agent, case—control studies suggested that AIDS
was sexually transmissible [11] and reports of
AIDS cases among injection drug users, persons
with hemophilia and transfusion recipients sup-
ported blood-borne transmission [12]. Based on
the evidence at hand, albeit incomplete, a number
of community-based and professional organiza-
tions issued statements on the prevention and
control of AIDS, followed in early March, 1983,
by the US government’s recommendations on
steps that should be taken to prevent the spread of
AIDS [13]. Groups at increased risk for AIDS
were asked to refrain from donating plasma and/
or blood and sexual contact with persons “known
or suspected to have AIDS” (p. 102) was to be
avoided [13].

During the first decade of the HIV/AIDS epi-
demic in the United States, incident AIDS cases
increased, reaching over 106,000 reported cases
in 1993 [14]. By 1993, AIDS had become the
leading cause of death in men and women aged
25-44 years of age [15]. In the earliest years of
the American epidemic, most AIDS cases were
reported in men-who-have-sex-with-men (MSM),
but cases reported in injection drug users (IDU)
and cases attributed to heterosexual transmission
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increased steadily through the early 1990s [16].
Initially, the majority of AIDS cases were reported
among whites, but cases among black Americans
increased throughout the epidemic and by 1996,
there were more reported AIDS cases among
blacks than among any other racial/ethnic group
in the United States [16].

A tremendous advance in the fight against
AIDS occurred in May 1983, when researchers at
the Institute Pasteur in Paris reported the isola-
tion of a T-lymphotropic retrovirus named
“lymphadenopathy-associated virus” (LAV) from
a homosexual male presenting with generalized
lymphadenopathy [17]. Twenty five years later,
in 2008, Barre-Sinoussi and Montagnier, two key
authors of this original report, would be awarded
the Nobel Prize for their discovery of the virus
responsible for causing AIDS [18]. One year
following the French report, researchers at the
US National Cancer Institute reported isolating
a similar virus (designated HTLV-III) from 48
individuals, including patients with AIDS, “pre-
AIDS,” and asymptomatic high-risk patients [19].

In early March 1985, the Food and Drug
Administration (FDA) licensed a commercial test
kit to detect antibodies to HTLV-III using
enzyme-linked immunosorbent technology [20].
The availability of this test was a substantial pre-
vention milestone in that it allowed a more accu-
rate assessment of the spread of the virus among
various populations—without having to limit
surveillance activities to the symptomatic, end-
stage of viral infection, i.e., the constellation of
conditions collectively known as AIDS [21].
Rapidly implemented in blood banks across the
United States, the test was used to screen all
donated blood for the presence of antibodies to
HIV —as the virus had come to be known in 1986
[22]—thus removing infected blood supplies.
The incidence of transfusion-associated AIDS
cases peaked shortly thereafter, in 1988 [23], and
transfusion-associated AIDS has since been
virtually eliminated in the United States [24].

The changing epidemiology of perinatal HIV
infection in the United States reflects the evolution
of efforts to prevent the transmission of HIV from
infected mothers to their newborns. Using dried-
blood specimens obtained from neonates for rou-
tine metabolic screening, the CDC implemented a
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population-based national survey in the late 1980s
to measure the prevalence of HIV among child-
bearing women and to estimate the incidence of
HIV infection in newborns in the United States
[25]. Early results indicated that approximately
1,800 newborns acquired HIV infection during
1989 [25]. By 1992 the survey had been expanded
to 44 states, the District of Columbia, Puerto Rico
and the US Virgin Islands; data indicated that in
1991-1992 there had been approximately 7,000
live births to HIV seropositive women with an
estimated 1,400-2,100 newborns infected with
HIV [26]. But these numbers would soon change.
An important prevention breakthrough
occurred on February 21, 1994, when the
National Institutes of Health (NIH) announced
preliminary results from a randomized con-
trolled trial (AIDS Clinical Trials Group
Protocol 076) demonstrating that zidovudine
given to pregnant women infected with HIV and
their newborns significantly reduced the risk of
HIV transmission [27]. A detailed analysis dem-
onstrated that the zidovudine regimen, given
ante-partum, intra-partum, and to the newborn
for 6 weeks following birth, reduced maternal—
infant transmission risk by approximately two-
thirds [28]. US Public Health Service Guidelines
for the use of zidovudine to reduce the risk of
perinatal HIV transmission followed shortly after
the NIH announcement [29]. The next year, in
1995, the Public Health Service recommended
that health care providers should ensure that all
pregnant women be routinely counseled about
HIV and encouraged to be tested, so that those
found to be infected could be provided information
about zidovudine therapy to reduce the risk for
perinatal HIV transmission [30]. Earlier preven-
tion guidelines, promulgated before the findings
of AIDS Clinical Trials Group Protocol 076, had
focused on offering HIV counseling and testing
only to those women in high-risk groups [31].
An analysis of trends in perinatal AIDS cases
through June 1998 revealed a peak in 1992, fol-
lowed by substantial declines that were associ-
ated with the increased uptake of zidovudine to
prevent vertical transmission of HIV [32].
However, in 1999, the Institute of Medicine
reported that despite substantial declines in peri-
natally transmitted cases of AIDS in the United

States, the number of newborns infected remained
“far above what is potentially achievable” (p. 6)
and issued recommendations calling for univer-
sal HIV screening of all pregnant women with
patient notification and the ability to decline
(so-called “opt-out” testing) [33]. Available esti-
mates suggest that currently, some 144-236 HIV
infected infants are born annually in the United
States—a 95% decrease since 1992 [34].

Arguably, one of the most prominent of
changes in the epidemiology of HIV/AIDS in the
United States has been the increase in the life
expectancy of persons with HIV/AIDS that has
occurred as a result of advances in treatment.
Deaths among persons with AIDS, which had
increased steadily through the mid-1990s,
declined, for the first time, in 1996 [35]. This
decline has been attributed to the use of more
intensive antiretroviral therapies [36], including
the introduction in late 1995 of a new class of
antiretroviral agents, the protease inhibitors [2].
An analysis of 14 cohort studies involving over
43,000 HIV infected patients from the United
States, Canada, and Western Europe demon-
strated a marked decrease in mortality rates and
corresponding increases in life expectancy
between 1996 and 2005, brought about by
improved treatment with combination antiretro-
viral therapy [37]. In addition to the obvious indi-
vidual, community, and societal benefits of
decreased mortality, improved survival with HIV
disease also translates into increasing HIV/AIDS
prevalence [38] and a need to enhance medical
and prevention services for an ever growing pop-
ulation of Americans living with HIV [39].

In summary, approximately 1.1 million adults
and adolescents are living with HIV/AIDS in the
United States and reductions in mortality second-
ary to improved antiretroviral treatments are a
major factor contributing to increasing HIV/
AIDS prevalence [9]. Although HIV incidence is
lower than the estimated 130,000 new infections
that occurred in 1984—1985, at the peak of the US
epidemic, it is estimated that over 56,000 persons
become newly infected with HIV every year in
America [4]. The majority of new HIV infections
(73%) occur in males and nearly three-quarters
of those are among men who have sex with men;
among US women, high-risk heterosexual contact
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is the predominant mode of transmission [40].
Nearly half of all new HIV infections occur
among blacks [40].

Evolution of Community and
Governmental Prevention Response

Approaches to HIV prevention continue to
evolve, based on advances in science, available
resources, and the attitudes and values of provid-
ers, clients (i.e., the recipients of the prevention
services) and other stakeholders [41]. This review
of the evolution of community and governmental
responses will touch upon each of these three
major determinants in constructing a narrative of
HIV prevention in the United States from 1981
through 2009.

Early Years

The earliest years of the AIDS epidemic in
America were characterized by a mixture of fear
and indifference [2]. In the months following the
initial case report in June 1981 [1], the public
health community read, with growing anxiety, a
number of scientific publications describing the
seemingly sudden onset of profound cellular
immune dysfunction among young, previously
healthy, homosexual men and drug users [42—44].
The next year, in 1982, a 20 month old infant from
San Francisco who had received multiple transfu-
sions developed an unexplained immunodeficiency
and opportunistic infection [12]. Shortly thereaf-
ter, several other infants —without any history of
blood transfusion—were reported with the same
unexplained immunodeficiency and opportunis-
tic infections [45]. Fear about this mysterious,
fatal disease, referred to by some as “gay cancer”
[46], began to spread in the gay community and
among those who provided health care and
social services to members of the gay commu-
nity [47]. However, the mainstream media
largely ignored the emerging epidemic [48] until
the disclosure in July 1985 that the world-
famous, Hollywood actor Rock Hudson had
developed AIDS [49].
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As chronicled by Andriote in his history of
the impact of AIDS on gay community life
in America, community-based organizations
(CBOs) sprang up in New York and San Francisco
and other metropolitan areas where homosexual
populations were struggling to cope with the
deadly new disease [46]. Like the Gay Men’s
Health Crisis in New York and the San Francisco
AIDS Foundation (originally designated as the
Kaposi’s Sarcoma Foundation), these organiza-
tions tended to be multifunctional: disseminating
information about AIDS as it became available;
providing care to those who were stricken; advo-
cating for additional governmental resources to
support research into the cause and treatment of
AIDS; and creating prevention materials targeted
to gay men.

Lacking definitive information about the cause
of AIDS, these earliest prevention efforts were,
understandably, often imprecise. For example,
some early community-developed materials
urged gay men to reduce their number of sexual
partners and assess their partners’ overall health
status as a means of reducing risk, while others
more specifically advocated ‘“avoiding the
exchange of potentially infectious bodily fluids”
([461, p. 74).

The first prevention guidelines issued by the
US government were published in November
1982, and were targeted to individuals who might
be exposed to AIDS as a result of caring for the
sick, including laboratorians [50]. Precautions
included wearing gloves when handling blood
specimens or bodily fluids from AIDS patients
and labeling blood and other specimens with spe-
cial warning labels such as “blood precautions”
or “AIDS precautions” [50]. Since these guide-
lines were developed prior to the discovery of the
causative virus, they were based on the assump-
tion that a “transmissible agent” was responsible
for AIDS. In March 1983, a scant few months
before the publication by the French researchers
on the T-lymphotropic virus [17], guidelines
developed by CDC, FDA, and NIH recommended
avoiding sexual contact with “persons known or
suspected to have AIDS” [13].

For the most part, the discovery of the caus-
ative virus [17, 19] ended any credible question
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that AIDS was due to a noninfectious cause.
However, the significance of a positive antibody
test was initially unknown. Did it mean that the
person was currently infected with or immune to
the virus? [51]. In fairly short-order, mounting
evidence suggested that individuals with antibod-
ies to the virus were, indeed, infectious and capa-
ble of transmitting the virus “through intimate
sexual contact,” sharing needles, before or during
childbirth, and through donated whole blood or
blood products [52].

The US Public Health Service (PHS) pub-
lished a plan for the prevention and control of
AIDS in 1985 with several underlying assump-
tions: that more persons were infected with the
virus than had developed AIDS; that AIDS could
take up to several years to develop following
infection; and that infected persons (i.e., those
with “repeatedly reactive” antibody tests) could
transmit the virus over many years—even though
they remained asymptomatic [53]. Such epide-
miologic circumstances called for “broad scale
prevention and control activities” [53].

Community-Centered AIDS Prevention

In the absence of a vaccine or curative treatment,
the PHS plan emphasized national, state, and
community-level risk reduction and education
programs to curtail viral transmission. Of note,
the PHS plan called for the development of
“specific prevention and control recommenda-
tions through consensus building among key indi-
viduals and groups” including “homosexual and
bisexual men and IV drug users” ([53], p. 454).
In particular, the PHS plan identified the need to
provide risk reduction programs for “high-risk
groups and individuals” through the implementa-
tion of “community risk reduction and health
education programs to effect behavior change”
([53], p- 454). The prevention recommendations
outlined in this early plan are consistent with
accepted standards for high quality health promo-
tion programs which dictate that such programs
must reflect the special characteristics, needs and
preferences of the populations for whom they are
intended [54]. However, as described below,
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implementing these recommendations would
soon lead to conflict with those who saw “com-
munity-centered” prevention for high-risk groups
as synonymous with the promotion of homosexu-
ality and drug use [46].

An early, groundbreaking example of commu-
nity-centered prevention can be found in a for-
mative study conducted by the Research and
Decisions Corporation on behalf of the San
Francisco AIDS Foundation. Five hundred,
30-min telephone interviews were conducted on a
random probability sample of self-identified gay
and bisexual men in the city and county of San
Francisco in August and September of 1984 [55].
The researchers, who asked detailed questions
about specific sexual practices, determined that
most of the respondents already had high levels
of knowledge about what behaviors carried the
highest risk of transmission. Instead of focusing
on the dissemination of information, the social
marketing researchers who conducted the study
advised that future prevention efforts should
motivate people “to act on the information they
already have” ([55], p. 116). Other research from
San Francisco, conducted some 9 months earlier,
had also found high levels of knowledge about
risk reduction in gay men, but documented dis-
crepancies between beliefs and actual behaviors
[56]. In addition to knowledge, factors such as
tension, gay identity, and knowing someone with
advanced AIDS, were associated with the type
and frequency of sexual behavior reported by the
respondents [56].

Relying on their innate knowledge of the
communities which they represented, community
leaders implemented grassroots prevention
efforts in New York, Los Angeles, San Francisco,
and other metropolitan areas with large gay
populations [46, 57—60]. Consistent with research
demonstrating fairly high levels of existing
knowledge within gay communities, these “home-
grown” prevention efforts attempted, instead of
just increasing information about AIDS, to
influence the adoption of safer sexual practices—
often by “eroticizing” safer sexual practices
through workshops, graphic educational materi-
als, and even film [61-63]. These approaches
were described pejoratively by critics—typically
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not members of the high-risk populations for
whom these efforts were intended—as “porno-
graphic” or worse [62].

In the earliest years of the US AIDS epidemic,
resources for prevention and education activities
came largely from affected communities and, in
some instances, from local governments [60].
In 1985, CDC announced funding for commu-
nity-based AIDS demonstration projects and
innovative projects for AIDS risk reduction [59].
Public health organizations and other public or
nonprofit organizations, including community-
based organizations, were eligible to apply. Over
time, federal funding for HIV/AIDS has increased
substantially, growing from $8 million dollars in
1982 to over $23.3 billion dollars in fiscal year
2008 [64]. Of note, the largest proportion (63%)
of the fiscal year 2008 HIV/AIDS budget was
devoted to treatment, with a much smaller por-
tion, 14%, devoted to prevention [64].

Federal funding for HIV prevention activities,
though essential, has periodically generated con-
troversy among those who tend to view more
explicit  prevention  information—including
graphic visual approaches—as tantamount to the
US government endorsing homosexuality, pre-
marital sexual relations, or the use of illicit drugs
[46, 62, 65]. As a result of these concerns,
Congress enacted legislation in 1987 that
specifically limited use of federal funds so they
may not be used “to provide education or infor-
mation designed to promote or encourage,
directly, homosexual or heterosexual sexual
activity or intravenous substance use”; these lim-
itations remain in effect at the time of this writing
[66]. These restrictions have particular relevance
for HIV prevention efforts that embrace a phi-
losophy of harm reduction.

HIV Prevention for Injection Drug Users

A brief review of efforts to reduce HIV transmis-
sion among injection drug users (IDU) highlights
the inherent tensions between proponents of pre-
vention approaches that remove or preclude risk
versus those who embrace a continuum of pre-
vention approaches, including strategies to reduce
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risk, when it cannot be completely eliminated.
Providing sterile injection equipment to IDUs
who cannot or will not stop injecting illicit drugs
is an example of a harm reduction strategy that
has generated substantial controversy among
policy makers and community leaders.

In 1986, the US Public Health Service Plan for
Prevention and Control of AIDS (“The Coolfont
Report”) identified increased treatment capacity
for intravenous (IV) drug abuse as a major strat-
egy for preventing AIDS transmission among
IDUs [67]. However, the report also opined that
“until treatment capacity is adequate...studies
are needed to evaluate the efficacy and feasibility
of promoting safer use of drug paraphernalia (for
example, increased availability of sterile needles
or ‘works’)” ([67], pp. 346-347).

The earliest known program to provide clean
syringes to IDUs as a means of preventing hepa-
titis and HIV was organized by drug users in
Amsterdam in 1984 [68]. In the United States,
the first needle exchange programs for injecting
drug users began in 1988 in Tacoma, Washington
[69] and Brooklyn, NY [2], supported by non-
governmental organizations. Because of syringe
prescription laws and drug paraphernalia statutes
[70], many of these early programs operated in
defiance of state law [71]. In 1988, Congress pro-
hibited the use of federal funds for syringe exchange
programs, even in those localities where such
activities were deemed to be lawful [70].

It is important to not portray access to sterile
injection equipment as an HIV prevention pana-
cea for injecting drug users—and to recognize
that there are valid concerns about unintended,
negative consequences [72]. However, the pre-
ponderance of evidence shows that when IDUs
participate in multicomponent HIV prevention
programs that include syringe exchange (i.e.,
provision of sterile needles and syringes) they
reduce drug-related HIV risk behaviors; further-
more, such programs neither expand drug use nor
increase the frequency of injection [73, 74].
A number of observational studies have demon-
strated lower rates of HIV seroprevalence among
IDUs in communities with needle and syringe
exchange programs (SEPs) compared to IDUs in
communities without such programs [75, 76].
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As of November 2007, a total of 185 syringe
exchange programs were operating in 36 states,
the District of Columbia and Puerto Rico [77].
These programs were supported by individuals,
foundations, and state and local governments
[77] because prior to fiscal year 2010, the specific
prohibition on the use of federal funds to support
access to sterile injection equipment remained in
place. However, when the President signed the
Fiscal Year 2010 Consolidated Appropriations
Act in late December 2009, for the first time since
1988, the ban on federal funding for needle
exchange programs was lifted [78]. Although
the language in the appropriations bill did not
provide increases in funding specifically for nee-
dle and syringe exchange programs, it does allow
existing federal HIV prevention funds to be used
to support these activities. Understandably, pre-
vention advocates and activists who represent the
psychological and medical needs of injection
drug users hailed the policy change as a major
victory.

An alternative to SEPs is the removal of barri-
ers to the legal purchase of sterile needles and
syringes at pharmacies. An early example of this
approach was undertaken by Connecticut, which
enacted laws in July 1992 to allow for the pur-
chase (without prescription) and possession of up
to ten needles/syringes; before the law was
enacted, purchase and possession of needles/
syringes without a prescription was illegal [79].
Subsequent analyses demonstrated decreases in
self-reported syringe sharing among IDUs and
increases in pharmacy purchases of sterile
syringes by IDUs [80, 81]. Even in the absence of
laws that restrict pharmacy sales of syringes,
pharmacists’ attitudes can influence IDUs access
to sterile syringes [82, 83]. However, education
and small group training has been shown to
decrease negative opinions and attitudes toward
pharmacy syringe sales to IDUs among both
pharmacists and community members [84].

Drug treatment—especially pharmacological
interventions for persons addicted to opioids—
has proven to be highly effective in reducing
illicit opioid use and, as such, high-risk drug
injection practices [67]. However, comparable
pharmacological interventions are not available for
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stimulants and other injectable drugs. A variety
of studies have shown that methadone mainte-
nance treatment (MMT) reduces HIV risk behav-
iors (i.e., those behaviors directly or indirectly
related to drug use) and/or HIV seroconversion
[85-88]. Yet, it is estimated that fewer than 10%
of individuals who are addicted to heroin and
prescription opioids are receiving MMT [89].
While some addicted individuals who are not
receiving methadone maintenance therapy are
probably not yet ready to stop their drug use, it is
likely that many more could be treated with MMT
if treatment could be expanded [73, 89]. Yet, like
access to sterile injection equipment, MMT still
carries a stigma, in part related to the notion that
it enables continued drug use [89, 90].

Certainly, transmission of HIV among injec-
tion drug users continues in the United States, but
declines in the number of reported HIV/AIDS
diagnoses among IDUs [91, 92] are consistent
with reports of decreases in HIV incidence [93].
A more recent analysis comparing HIV preva-
lence among injecting and non-injecting drug
users in New York City found “nearly identical”
rates of HIV prevalence in both groups, suggest-
ing that sexual risk behaviors may be taking on
greater importance as a mode of HIV transmis-
sion among drug users [94].

AIDS Education Campaigns

As cited above, the earliest AIDS prevention
plan developed by the US Public Health Service
in 1985, called for “broad scale prevention and
control activities, emphasizing educational and
informational exchange” ([53], p. 453). By most
accounts, past educational campaigns to prevent
and control other sexually transmissible diseases,
notably syphilis, had not been very successful
[95]—Ilikely because they had been based on a
leitmotif of fear and guilt, typically portraying
sexually transmissible diseases as the outcome of
moral turpitude [96]. Many of these same, stig-
matizing, themes arose again in the policy debates
that surrounded early efforts to educate both the
public and the so-called “high-risk groups” about
the dangers of AIDS [97-99]. As previously
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noted, a major recurrent theme was the assertion,
by some, that frank discussions of sexual and
drug-using risk behaviors—in terms understand-
able and acceptable to target populations—was
tantamount to endorsing those high-risk, and
sometimes illegal, behaviors.

To its credit, the US Public Health Service,
working through the CDC, strived to avoid the
errors of past health campaigns that had deliber-
ately or inadvertently stigmatized affected per-
sons. In October 1987, CDC launched “America
Responds to AIDS” (ARTA), part social market-
ing campaign and part public information cam-
paign [100, 101]. The first phase of the campaign
consisted of posters, brochures and public service
announcements for television and radio and had
as its theme general awareness of the epidemic
and humanizing of people with AIDS [100]. In
the late Spring of 1988, this effort was followed-
up by a US-wide mailing of approximately 107
million English-language versions of the bro-
chure “Understanding AIDS” [102]. This unprec-
edented mailing by the Federal government of a
health-related document to every known US
household had three main objectives:

* To make clear how AIDS is and is not
transmitted.

* To make clear that what puts people at risk for
AIDS are certain behaviors, not identification
with “risk groups.”

* To stimulate informed discussions about AIDS
within families, with friends and among sex-
ual partners [102].

In addition to AIDS information and educa-
tion campaigns developed in the late 1980s for
the general public, the federal government also
supported, through grant programs from the
CDC, AIDS education programs for school-aged
youth, racial/ethnic minority populations, and
individuals and groups engaged in high-risk sex-
ual and drug use behaviors [103]. Shortly after
the CDC entered into cooperative funding agree-
ments with state and local education agencies,
they published “Guidelines for Effective School
Health Education to Prevent the Spread of
AIDS” [104]. These guidelines were developed
in collaboration with a number of national medi-
cal, public health, education, and youth-serving
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organizations. Reflecting a comprehensive
approach to HIV prevention, the guidelines stated
that “the principal purpose of education about
AIDS is to prevent HIV infection” ([104], p. 4).
Further, the guidelines recognized that different
prevention approaches would be necessary for
youth who had not yet engaged in sexual inter-
course nor used illicit drugs versus those who had
engaged in sexual intercourse or who had injected
illicit drugs.

Theory Driven Behavioral Interventions

Several objective assessments have documented
that in the earliest years of the American epi-
demic, funding to support HIV prevention activ-
ities lagged behind actual need —especially in the
area of behavioral and social science research
[97, 105-107]. This may explain, in part, the
1988 findings in the Government Accounting
Office (GAO) report to Congress on ongoing
AIDS educational campaigns in New York, San
Francisco and Los Angeles [108]. GAO reported
that “most exemplary campaigns had not system-
atically collected the data by which their out-
comes could be measured” ([108], p. 5).

While the fields of health education and
health promotion had progressed in the years
following World War II [109—-111], providing an
evidence base upon which interventions to pre-
vent HIV transmission could be modeled [112],
the reality is that interventions specific to the
prevention of HIV transmission remained largely
untested throughout most of the first decade of
the epidemic. Consider that when the CDC pub-
lished its first “Compendium of HIV Prevention
Interventions with Evidence of Effectiveness” in
March 1999 [113], only two of the intervention
studies included had been published in the first
decade of the epidemic; both of the 1989 studies
had evaluated risk reduction interventions for
MSM [114, 115]. This situation would begin to
improve in the 1990s, spurred on by the urgent
need to identify effective interventions and by a
mounting host of expert recommendations call-
ing for expanded research into the behaviors
resulting in HIV transmission [116-121].
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The advancement of theory-driven behavioral
interventions is well exemplified by the evolution
of the federally funded AIDS Community
Demonstration Projects [122]. When these proj-
ects were originally funded in 1985 in six US cit-
ies (Albany, Chicago, Dallas, Denver, Long
Beach, and Seattle), they were envisioned as
“flexible” and “broadly directed” programs that
would help evaluate AIDS prevention activities
at the community level ([103], p. 259). In the first
4 years of their funding, they focused largely on
one-on-one risk reduction counseling for MSM
and IDUs, both in clinical and community-based
settings [123].

Important though these early efforts were,
they brought to the fore a number of unanswered
questions about the fundamental nature of pro-
grams designed to reduce high-risk sexual and
drug-use behaviors. What is the optimal location
and venue for AIDS prevention activities? What
are the specific elements of a risk-reduction inter-
vention that are effective in changing behaviors?
How can public health workers reach high-risk
individuals who do not perceive themselves to be
at risk for HIV? Because of these and related
questions, in late 1988, the CDC convened a
group of experts in social and behavioral science,
community interventions, and evaluation meth-
odology to strategize about how best to design
and implement community-level AIDS preven-
tion interventions. As a result of their delibera-
tions, the AIDS Community Demonstration
Projects were wholly reconfigured [122, 123].

The newly designed AIDS Community
Demonstration Projects (ACDPs) were predi-
cated on the following, bedrock principles:
interventions must be based on theoretically
derived models of behavior change; interven-
tion design must entail formative work, includ-
ing close collaboration with the target
community; social networking approaches
should be used to access hard-to-reach popula-
tions; and AIDS prevention should be viewed as
a social diffusion process in which both mass
media and interpersonal communication chan-
nels play important roles [122].

Elements from a variety of behavioral mod-
els were incorporated into the design of the

interventions, including the following: the Health
Belief Model; the Theory of Reasoned Action;
Social Cognitive Theory; and the Stages of
Change (SOC) continuum of the Transtheoretical
Model [124]. Operationalizing the construct that
different interventions would be required for indi-
viduals engaged in risky sexual or drug use behav-
iors—depending upon where they might fall
along a continuum of pre-intentions/intentions
related to the behavior(s) of interest—represented
a tremendous leap forward in the development of
HIV prevention interventions. The mode by
which prevention messages were transmitted was
“small media,” i.e., community newsletters, pam-
phlets, and baseball cards [125]. It is noteworthy
that the content of these materials was based on
actual stories of successful behavior change
(including movement from pre-contemplation to
contemplation of behavior change) from persons
living in those communities, identified through
careful formative work [125]. To support the
intervention, key community members were
mobilized to reinforce prevention messages while
condoms and bleach kits (containing bleach,
water and alcohol pads—along with instructions)
were made widely available.

Cross-sectional surveys conducted over a
3 year period revealed that intervention commu-
nities, compared to comparison communities,
had significantly higher levels of condom carry-
ing (i.e., having a condom on one’s person) as
well as higher levels of consistent condom use
with main and non-main partners [125]. At an
individual level, respondents who had been
recently exposed to the intervention were “more
likely to carry condoms and to have higher stage-
of-change scores for condom and bleach use”
(p- 336, 125). The researchers did not find a
community-level impact of the intervention on
bleach use, which they attributed, in part, to a
stated change in federal policy regarding the use
of bleach which had been announced during the
course of the study [125]. New federal guide-
lines, issued in 1993 [126], placed less emphasis
on bleach use as an HIV prevention strategy than
had earlier iterations.

While the AIDS Community Demonstration
Projects have been highlighted as exemplars of
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advances in theory-based HIV prevention
interventions, they are not the only examples.
Throughout the decade of the 1990s, researchers
published the results of a number of well-
designed, theory-driven studies showing positive
behavioral and/or health outcomes in response to
interventions developed to reduce the risk of HIV
transmission. Examples include risk reduction
interventions for adolescents [127-130], drug
users—both in and out of treatment [131-134],
men-who-have-sex-with-men [135, 136], and
women [137-139].

Institution-Based HIV Prevention

Although a strong argument can be made that all
HIV prevention efforts entail distinctive circum-
stances, the category of institution-based HIV
prevention deserves special mention in this
review of HIV prevention program development.
In short, the characteristics, culture and context
of the institutions in which prevention services
are embedded can have a profound impact on the
planning, implementation and delivery of subse-
quent HIV prevention services. This premise is
aptly demonstrated by a brief consideration of
HIV prevention in schools and in correctional
facilities.

In 1986, the Institute of Medicine’s report
“Confronting AIDS” endorsed the importance of
educating the nation’s youth about AIDS, but
simultaneously recognized that “sex education in
schools still must overcome considerable politi-
cal opposition and political intransigence” ([97],
p- 102). Two years later, the first Presidential
Commission on the Human Immunodeficiency
Virus Epidemic opined that “the provision of
HIV education in our schools is of vital impor-
tance and must be introduced immediately”
([140], p. 88). The Commission stated that deci-
sions about appropriate content should be deter-
mined locally and that school-based education
“should highlight the benefits of character devel-
opment, abstinence and monogamy” [140].
Several years later, the National Commission on
AIDS, a group established by legislative action to
develop and support national policy on HIV/AIDS,
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made the following recommendation about
school-based HIV prevention:

School-based prevention should be presented in an
integrated, comprehensive health curriculum that
includes discussion of sexuality and that teaches
general prevention skills, while still providing
HIV-specific information. Schools and other youth-
serving institutions should select curricula and
teaching strategies that have been tested for efficacy
through research and evaluation. ([141], p. C-24)

A majority of American adults report that they
are in favor of teaching school students about
abstinence as well as other methods for prevent-
ing pregnancy, HIV, and other sexually transmit-
ted diseases [142]. Yet, surveys indicate that,
over time, there has been an increasing emphasis
on teaching abstinence as the only method of
preventing pregnancy and STDs, including HIV
[143—-145]. Certainly, there is widespread con-
sensus that early sexual initiation is associated
with a host of health problems, in addition to
HIV, and that delaying the onset of sexual activ-
ity is an important and appropriate prevention
strategy for young people [146, 147].
Nevertheless, serious concerns have been raised
about public funding policies that favor “absti-
nence only” approaches to HIV education [148,
149] in light of studies suggesting that these
approaches may not be any more effective in
delaying the initiation of sex than are compre-
hensive sex education programs [150].

Schools represent a complex nexus of beliefs,
values, and attitudes of the students, their parents,
the teachers, and the administrators, as well as
the community at large. While schools provide a
unique opportunity to deliver HIV prevention
interventions, we must also recognize the ten-
sions that exist across a variety of differing per-
spectives. Case in point, a systematic review of
behavioral interventions to reduce HIV, STD, and
pregnancy among adolescents found that one of
the characteristics of successful programs was a
strong focus on skills to reduce specific sexual
risk behaviors [151]. However, the experts who
conducted this review also noted that school
systems may be more inclined to support “broad
based programs” that don’t delve into specific
sexual risk behaviors—because they are less
likely to raise community objections [151].



16  Preventing HIV/AIDS in the United States, 1981-2009: History in the Making

This supposition is supported by the results of a
2006 national survey of elementary, middle and
high schools which revealed that only 21% of
middle schools and 38.5% of high schools taught
students how to correctly use a condom [152].
Compare this to 2007 data documenting that
nearly half (47.8%) of all high school students
report “ever” having sexual intercourse [153].
These observations are presented not to minimize
different opinions and perspectives, but to under-
score the institutional challenges of providing
evidence-based HIV prevention interventions in
school-based settings.

Correctional facilities represent another
unique institutional setting for HIV prevention.
Although information on the actual incidence of
HIV infection among US inmates continues to
remain elusive, cases of AIDS among inmates of
US correctional facilities have been reported
since the early years of the US epidemic [154] —
often associated with a history of injection drug
use [155] or high-risk sexual behaviors prior to
arrest [156]. Once inside correctional facilities,
tattooing, injection drug use (with sharing of
injection equipment) and sex—both consensual
and forced — provide further opportunities for HIV
transmission among inmates [157, 158]. In 2006,
an extensive epidemiologic investigation of 88
inmates who had seroconverted while incarcer-
ated in a US state prison system, found strong
associations between HIV positivity and reported
male-to-male sex while in prison and reports of
having received a tattoo while in prison [159].

In the summer of 1990, the National
Commission on AIDS conducted a site visit and
hearing to consider the myriad issues associated
with HIV/AIDS among detainees of US federal,
state, and local correctional facilities. Their subse-
quent report detailed continued discrimination
towards inmates with HIV disease and a failure to
educate inmates and staff about how to eliminate
the risks of HIV transmission. The Commission
noted that:

Whether to distribute condoms in prison and
whether to teach inmates how to sterilize needles
and works have proven to be controversial ques-
tions for correctional officers. Both these questions
have important political, social and moral dimen-
sions. From a public health perspective, however,
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it is clear that where unprotected sexual and drug
behavior are known to occur, the availability of
condoms and bleach and water can reduce the
risk. ([160], pp19-20)

As spelled-out above, competing ideologies
of public health and public safety officials [161,
162] can impact the content and availability of
HIV prevention services in US correctional facil-
ities. Specifically, while harm reduction is a well-
accepted value in the public health culture, access
to condoms for inmates [163, 164] remains con-
troversial among public safety officials, because
of both security concerns and a hesitancy to rec-
ognize that sex behind bars is taking place. Even
more divisive is the issue of making injection
practices “safer” by providing sterile injection
equipment to inmates who cannot or will not stop
injecting drugs [165]. There are no officially
sanctioned programs in the United States that
provide sterile injection equipment to inmates of
correctional facilities, although several countries
in western and eastern Europe as well as central
Asia have implemented such programs [165].
Thus, layered over the complexities of human
sexuality, addiction and HIV prevention science
are the cultural and organizational characteristics
of correctional facilities. As with our discussion
of HIV prevention in school-based settings, these
controversies are not raised to cast blame or vil-
ify, but to highlight the fact that institutional val-
ues and practices can have a profound impact on
the development and delivery of HIV prevention
services.

HIV Counseling & Testing Programs

As previously noted, when an antibody test for
HIV first became commercially available, the
implications of a positive test result were uncer-
tain [S1]. A group of experts convened by the
National Institutes of Health in early July 1986
noted “we cannot precisely predict who among
persons with antibody positivity will be ill or
fatally ill in the future” [166]. Even in light of
these uncertainties, public health officials antici-
pated that many persons at risk might desire anti-
body testing [167]. As such, in April 1985, the
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US Centers for Disease Control and Prevention
began providing funds to health departments to
offer antibody testing in so called “alternate test
sites” [168]. Public Health Service guidelines
issued in 1986 recommended that counseling and
testing should be “routinely offered to all persons
at increased risk when they present to health care
settings” [169]. Subsequent PHS recommenda-
tions expanded on the importance of including
counseling before and after testing and detailed
groups who should be routinely counseled and
tested, including the following: persons who
might have a sexually transmitted disease, IV
drug users, women of childbearing age, persons
with signs and symptoms of HIV, and persons
who consider themselves at risk [170].

Traditionally, public health programs for the
prevention and control of bacterial STDs have
relied on models of enhanced screening for dis-
ease detection and subsequent treatment of
infected individuals and their partners as a means
of interrupting transmission [171]. It was into
this historical and operational milieu that HIV
counseling and testing programs were embedded.
Of course, there are substantial differences
between HIV and bacterial STDs—most notably
the fact that syphilis and gonorrhea are curable
with antibiotics. Nevertheless, shortly after the
commercial licensure of test kits to detect HIV
antibodies, hundreds of publicly funded test sites
sprung up across the nation and tens of thousands
of persons were tested for HIV [167]. It short
order, HIV CTRPN (counseling, testing, referral,
and partner notification) became recognized as
an essential component of comprehensive HIV
prevention programs [172].

A 1990 review, conducted by the Government
Accounting Office (GAO) highlighted a number
of gaps in the federally funded HIV counseling
and testing program [173]. The GAO report
found that only about 40% of those tested in pub-
lic programs returned for their test results and
that efforts to provide HIV counseling and testing
for IDUs were only reaching small numbers of
drug users. Finally, the report concluded that
monitoring and evaluation of HIV counseling
and testing programs was subpar, with very little
information available on the impact of these
services on subsequent risk behaviors [173].
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Questions about the impact of HIV counseling
and testing on subsequent risk behaviors began to
surface shortly after the federal program was first
implemented [174]. An early review of 50 studies
noted substantial risk reduction in some popula-
tions following HIV counseling and testing—
especially among serodiscordant heterosexual
couples [175]. A larger review, published several
years later, reported that individuals who learned
they were HIV positive reduced risk behaviors
while persons who learned that they were HIV
negative did not [176]. However, these analysts
hastened to add that details about the content of
counseling were typically absent from the pub-
lished studies, thereby limiting their ability to
determine the independent behavioral effects of the
counseling, in addition to the impact of learning
of a positive or a negative HIV test result [176].

Based on expert opinion, including HIV coun-
selor feedback, in the early 1990s, the CDC
shifted its policy on HIV counseling from a
didactic, information-driven process, to one that
was “client-centered” and focused on developing
a personalized risk reduction plan [177]. A ran-
domized controlled trial, published later in the
decade, supported this policy change when it
demonstrated reductions in incident STDs among
HIV negative heterosexual clients of STD clinics
who had received “interactive client centered
counseling,” compared to those who had received
traditional, didactic counseling [178].

As discussed later in this chapter, improve-
ments in HIV therapy and continued emphasis on
the importance of early diagnosis of HIV infec-
tion have continued to influence the evolution of
national HIV testing policies. In its earliest pro-
grammatic incarnation, prevention specialists
saw HIV counseling and testing as a strategy to
empower individuals to adopt behaviors that
would prevent the acquisition or transmission of
HIV. Increasingly, prevention practitioners have
come to emphasize the role of HIV counseling
and testing as the gateway into lifesaving treat-
ment. This subtle, albeit perceptible, shift in phi-
losophy has substantial implications in a number
of program domains, including the following:
how and where to offer HIV counseling and
testing; the relative contribution of counseling in
the HIV counseling and testing paradigm; and
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how to improve linkages between programs and
systems that diagnose HIV infection and those
responsible for treating HIV disease.

HIV Prevention Community Planning

Throughout the course of the US epidemic there
have been a number of changes in HIV preven-
tion policy, in response to epidemiologic trends,
advances in knowledge, and other factors.
Historically, one of the most significant program-
matic changes occurred in the mid-1990s, when
the CDC implemented HIV Prevention
Community Planning. This new approach
required state and local health departments to pri-
oritize HIV prevention funds based on local epi-
demiologic circumstances and with the active
involvement of community representatives [179].
Prior to the implementation of HIV Prevention
Community Planning, priorities for federal HIV
prevention program funds were set nationally —
with the largest share of resources mandated to
be spent on CTRPN programs. For example, in
1993, the year before community planning was
implemented, over 70% of the total funding
awarded to state and local health departments
was earmarked to be spent on CTRPN [180].

A convergence of factors influenced this
change from centralized decision-making about
HIV prevention priorities to local-level determi-
nation. A number of opinion leaders, both govern-
mental and nongovernmental, questioned the
disproportionate focus on CTRPN and criticized
Congress and the federal government for mandat-
ing how prevention resources should be spent at
the state and local levels [181, 182]. The CDC’s
own federal Advisory Committee on the
Prevention of HIV Infection had come to a similar
conclusion, based on a 7 month external review of
CDC’s HIV prevention activities [183]. Although
the Committee recognized the benefits of CTRPN
as a diagnostic tool, they recommended “shifting
the emphasis away from testing as the main pre-
vention intervention toward ongoing individual
behavior-change interventions for those at high-
est risk of HIV infection” ([183], p. 5).

In response to these critiques, in December
1993, the CDC profoundly restructured the

process by which HIV prevention programs were
planned [179], formalizing the role of commu-
nity representatives in the process [184] and elu-
cidating evidence-based criteria to be used when
setting HIV prevention priorities [179, 185].
Internal and external evaluations of the earliest
years of “community planning” revealed a host
of operational and methodological challenges
attendant upon implementing an evidence-based,
shared (i.e., governmental and community) deci-
sion making process for determining HIV pre-
vention  priorities [186—190].  Challenges
notwithstanding, an analysis comparing the rela-
tive allocation of federal HIV prevention funds in
fiscal year (FY) 1996 versus FY 1993 docu-
mented that fewer prevention dollars were spent
on counseling and testing programs and that more
federal funds were allocated to health education
and risk reduction programs following the imple-
mentation of community planning [191].

HIV Prevention Community Planning is cer-
tainly not the first attempt to strengthen public
health outcomes by empowering evidence-based,
community decision making [192]. Nor should it
be viewed as the solution for all of the challenges
that attend the development and maintenance of
effective, community-based, HIV prevention
programs. Over a decade after its implementa-
tion, public health and policy analysts continue to
grapple with complexities inherent in the process
[193-195]. Arguably, one of the most important
legacies of HIV Prevention Community Planning
has been its extensive documentation of the
difficulties that are encountered when attempting
to operationalize HIV prevention science into
real-world prevention programs.

Implementing HIV Prevention Science

HIV prevention science is not a homogeneous
entity. A variety of scientific disciplines (e.g.,
behavioral, biomedical, organizational, etc.)
comprise the knowledge base of HIV preven-
tion. Not all of these disciplines are at the same
stage of maturation and productivity in terms of
their HIV prevention findings and outcomes.
Further, consider the mix of factors that must be
addressed in order to create a truly comprehensive,
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evidence-based HIV prevention program for a
city, state or geographic region. What are the
local epidemiologic circumstances of the HIV
epidemic in that area? Where are most new infec-
tions occurring and what behaviors are resulting
in HIV transmission? What are the unique cul-
tural and developmental characteristics of the
various at-risk populations that must be taken
into consideration when developing consumer-
oriented prevention interventions? What other
significant determinants of health impact the
various populations at risk for HIV infection?

Given the complexity of translating HIV pre-
vention science into practice, it should come as no
surprise that one of the recurrent themes of HIV
prevention programming in the United States has
been the gap between science and action.

Capacity Issues

As described elsewhere in this chapter, community-
based organizations (CBOs) have often been
ahead of organized governmental efforts in
attempting to address the HIV prevention needs
of their constituent populations. Furthermore,
because of their unique position within the com-
munities they serve, CBOs typically have more
credibility with and understanding of the very
populations whom we wish to reach with HIV
prevention interventions [196, 197]. That is not
to say that all CBOs automatically take up the
challenge of HIV prevention—or, that when they
have determined to do so, they have the requisite
capacity to effectively plan and deliver effective
HIV prevention interventions. A variety of indi-
vidual, organizational, structural, and cultural
constraints can act as barriers to taking on the
responsibility of planning and delivering effec-
tive HIV prevention services, not the least of
which is adequate resources [198, 199].

A nationwide sample of 77 community-based
organizations providing AIDS services, surveyed
in 1996-1997, revealed that while the majority of
Directors and frontline staff favored “the inclu-
sion of science-based group and workshop inter-
ventions as part of their overall repertoire of HIV
prevention programs,” many respondents also
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believed that their organizations lacked either
the resources or the technical skills to properly
implement these interventions ([200], p. 83).
Another analysis from that same sample found
that most of the HIV prevention services then
being offered to both MSM and women were
primarily educational in nature (e.g., brochures
and “AIDS 101~ factual talks)—rather than the
theory-driven, skills-based training that would be
required to modify high-risk behaviors [201].
These findings echo an earlier analysis which
summarized evaluations of AIDS prevention pro-
grams in the United States.

With a few notable exceptions, the evaluated pro-

grams were generally too simplistic or too

superficial to be able to make a significant impact

on the continued transmission of infection or too
unique to be replicable. ([202], p. 300)

Nor are these shortcomings limited to non-
governmental organizations. In 1992, following
an assessment of national STD and HIV preven-
tion programs, CDC program staff reported the
following implementation gaps: inadequate use
of data to delineate program direction, sporadic
training and quality assurance for HIV counsel-
ors, and a reliance on “rote, form-driven preven-
tion messages” [203]. Not surprisingly, health
departments report that resource constraints
impede their ability both to develop comprehen-
sive, evidence-based HIV prevention programs
and to provide adequate technical assistance to
nongovernmental organizations offering HIV
prevention services within their jurisdictions
[204]. Another significant contributor to short-
comings in prevention capacity owes to the fact
that during the first decade of the US AIDS epi-
demic, most health departments did not have sub-
stantial technical capacity in behavioral or social
sciences [205]—given their historical reliance
primarily on biomedical models to control and
prevent sexually transmitted diseases.

Although the challenge of developing and
sustaining HIV prevention capacity within gov-
ernmental and nongovernmental organizations is
ongoing [206], progress has been made in the
three decades since the epidemic began [207].
Efforts to define and quantify the specific dimen-
sions of HIV prevention program capacity should
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greatly help to tailor and target needed technical
assistance [208]. And the explication of broad
models [209], as well as specific strategies [210],
that promote the incorporation of HIV prevention
science into practice further inform the field. A
recurrent and important theme in the consider-
ation of HIV prevention capacity is the absolute
necessity of ensuring that HIV prevention
researchers collaborate closely with the commu-
nities for whom prevention services are intended
and with the organizations that will ultimately
deliver the interventions that are being tested by
the researchers [211, 212].

HIV Prevention Issues of the Current
Decade

As the previous discussion highlighted, short-
comings in the capacity to develop and deliver
HIV prevention services at the scale and fre-
quency required to have a demonstrable impact
on HIV incidence will likely continue to impact
national efforts. But gaps in prevention capacity
are not the only challenges facing organized
efforts to prevent HIV. This section briefly sum-
marizes the key prevention issues facing us in
this current decade of the US HIV epidemic.

Complacency

References to “HIV/AIDS complacency” first
began appearing in the American press in the
mid-1990s, describing diminished societal mobi-
lization around and support for organized efforts
to prevent and treat HIV [213]. A nationally rep-
resentative telephone survey of over twenty-five
hundred American adults, conducted in early
2009, revealed that only 6% named HIV/AIDS as
the most urgent health problem facing the
nation—down from 17% in 2006 [214]. Further,
less than half of the surveyed adults reported that
they had “heard, seen or read a lot or some about
the problem of HIV/AIDS in the US” in the past
year—45% in 2009 compared to 70% in 2004
[214]. While not unreasonable to assume that
some level of HIV/AIDS complacency would
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develop among the general population because
of improvements in treatments for HIV disease
[37, 38], the real concern is that individuals who
are at increased risk for HIV infection or trans-
mission may be less likely to engage in protective
behaviors (including health-seeking behaviors
for early HIV diagnosis) because they minimize
the risk of the disease or its consequences.

Continuing Racial Disparities

At the time of this writing, the most recent esti-
mates of HIV incidence in the US suggest that
nearly half (46%) of all new HIV infections occur
among African Americans [40]—despite the fact
that African Americans account for only 14% of
the US population [215]. Compared to whites,
black men and black women have HIV incidence
rates that are 5.9 and 14.7 times higher, respec-
tively [40]. Although not as dramatically dispa-
rate, Hispanic males and females are also reported
to have higher HIV incidence rates than white
males and females: 2.2 and 3.8 times higher,
respectively [40].

The higher prevalence of concurrent sexual
partnerships (i.e., sexual partnerships that overlap
in time) among non-Hispanic Black and Hispanic
men, compared to white men, has been identified
as a likely contributor to higher rates of hetero-
sexually transmitted HIV infection among non-
Hispanic Black and Hispanic women in the United
States [216]. While sexual concurrency is associ-
ated with an increased risk for heterosexual HIV
infection among racial/ethnic minorities, one must
acknowledge the Gordian knot of other, interre-
lated factors that likely also contribute to higher
rates of infection, including the following: resi-
dential segregation related to poverty, a shrinking
pool of sexual partners for African American
women (associated, in part, with higher rates of
incarceration among African American men), eco-
nomic inequality of women compared to men, and
higher background rates of untreated sexually
transmitted diseases related to fewer opportunities
for timely diagnosis and treatment [217, 218].

Among black men-who-have-sex-with-men,
higher HIV prevalence compared to white MSM
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does not appear to be the result of differences in
individual risk behaviors [219]. Other factors,
including sexual partner and network characteris-
tics, high prevalence of untreated STDs, and
individuals’ lack of awareness of their positive
HIV serostatus likely contribute to these dispari-
ties [219, 220]. A sobering analysis of 1,767
MSM recruited from community venues in five
US cities revealed an overall HIV prevalence of
25%, with 46% of the African American MSM
testing positive for HIV [221]. Among the HIV-
infected men, 48% were unaware of their HIV
infections; of the MSM with unrecognized HIV
infection, 64% were black [221].

Exploring, in detail, the multifaceted issue of
HIV/AIDS disparities within minority communi-
ties is beyond the scope of this chapter. But by
any reckoning, the disproportionate burden of
HIV infection among America’s racial/ethnic
minority populations represents a substantial,
ongoing challenge to HIV prevention efforts in
the United States [222].

Unanswered Questions in HIV
Prevention Science

As stated at the beginning of this chapter, HIV/
AIDS prevention is a great, unfinished work.
Despite impressive advances over three decades,
scientifically speaking, there remain major gaps
in the knowledge base supporting HIV preven-
tion. Perhaps the most obvious is the lack of an
effective HIV vaccine, notwithstanding intensive
research efforts [223]. Likewise, although a vari-
ety of topical microbicide agents (for vaginal or
rectal application) remain under investigation
[224], an effective agent has not yet been
identified [225].

To date, the following biomedical interven-
tions have been proven to be effective in pre-
venting HIV transmission: male condoms, male
circumcision, and the prophylactic use of antiret-
rovirals or contraception to prevent unwanted
pregnancies to reduce mother-to-child HIV trans-
mission [223]. Although laboratory tests have
shown that polyurethane female condoms provide
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an effective barrier against HIV transmission, the
ability of the female condom to prevent HIV
infection has not been directly assessed [223].
Based on three studies conducted in Africa, there
is strong evidence that male circumcision, when
performed by medically trained operators, can
substantially reduce the acquisition of HIV by
heterosexual men [226]. Although observational
data in the United States show that circumcision
is associated with substantially reduced HIV risk
in patients with known heterosexual HIV expo-
sure [227], there are major differences between
the HIV epidemic in the United States and the
epidemic in sub-Saharan Africa [228]. Because
most sexual transmission of HIV in the United
States occurs as a result of male-to-male sex and
given the already relatively high prevalence of
circumcision among US men, the role of male
circumcision as an HIV prevention strategy in the
United States remains under discussion [229].

Early detection and treatment of curable STDs
has long been advocated as an essential compo-
nent of comprehensive HIV prevention programs
[230]. Certainly, timely detection and treatment
of STDs is an important public health priority in
its own rite. However, questions remain about the
role of broad-scale STD prevention efforts as
specific strategies to prevent HIV transmission,
at a population-level, given mixed results from
community level trials [223, 231]—including
two recent trials showing no effect of HSV sup-
pressive therapy on reducing HIV acquisition
among African women and MSM from Peru and
the United States [232, 233]. Some have inter-
preted these inconsistent results to suggest that
the ability of broad-scale STD treatment pro-
grams to decrease HIV incidence is dependent
upon the stage of the HIV epidemic at the time
they are implemented [223, 234].

Underway at the time of this writing are trials
to determine the effectiveness of using antiretro-
virals prophylactically—as a means of prevent-
ing HIV infection among those who are at high,
ongoing risk of acquiring the virus. PrEP (pre-
exposure prophylaxis) is, at present, undergoing
safety and efficacy testing among a variety of
high-risk populations in the United States, Asia,
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and Africa [235]. Questions about PrEP abound,
starting with the obvious: “Will it work?” If the
trials are successful, a host of other issues will
need to be resolved [236]. What systems of
finance could be mobilized to pay for PrEP? Will
access to PrEP result in an unintended rebound of
unsafe sexual behaviors? Will widespread use of
antiretrovirals result in increased drug resistance
and toxicity? How should PrEP services be deliv-
ered—to whom and for how long? What is the
best way to integrate PrEP into existing, tradi-
tional approaches to HIV prevention? Models
suggest that PrEP could substantially reduce life-
time risk of HIV infection for certain high-risk
individuals, although cost-effectiveness consid-
erations will need to be taken into account as the
trial results develop [237].

The unanswered questions in HIV prevention
science highlighted in this section have been
largely biomedical in nature. Equally relevant are
unanswered questions that relate to the ongoing
role of stigma as an impediment to successful
HIV prevention efforts [238] and how best to
ameliorate the deleterious effects of stigma.
Although frequently invoked as a major barrier
to successful HIV program efforts (including pre-
vention, care and treatment programs), there is
“little consensus among policy-makers and pro-
gram implementers about how best to define,
measure and diminish” stigma ([239], p. S 75). A
2008 review of the published scientific literature
on HIV/AIDS-related stigma resulted in a num-
ber of specific recommendations for advancing
the knowledge base underpinning this important,
albeit poorly understood, phenomenon [239].
Recommendations included: developing a com-
prehensive conceptual framework for HIV/
AIDS-related stigma; encouraging the use of
valid and reliable stigma measures; and identify-
ing and evaluating potential interventions to
reduce stigma at a structural and institutional
level [239]. Given that HIV/AIDS is first and
foremost a “social disease,” involving social and
political science researchers in the mix of experts
addressing unanswered questions in HIV preven-
tion science, such as stigma, will certainly
improve the quality of outcomes [240].
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Balancing biomedical and
non-biomedical approaches
to HIV prevention

HIV viral load is one of the chief predictors of
HIV transmission [241]. Given that combined
antiretroviral therapy can successfully reduce
viral load, and hence infectiousness [242-245],
the notion that universal HIV testing and wide-
spread antiretroviral therapy might be an effec-
tive approach to stopping the spread of HIV is
gaining adherents [246, 247]. Some have even
asserted that individuals under treatment who
have undetectable plasma viral loads cannot
transmit HIV sexually [248].

In the United States and Canada, evidence
continues to mount that widespread antiretroviral
treatment with subsequent decreases in “commu-
nity viral load” are associated with reductions in
new HIV diagnoses [249, 250]. No question, the
early diagnosis and subsequent treatment of all
who are infected with HIV is a worthwhile goal,
prevention benefits aside. But given that HIV
shedding in genital secretions can occur even in
the face of undetectable HIV levels in the blood
[251, 252] and recognizing that perceptions
about the protective benefit of antiretroviral ther-
apy might result in increased rates of unsafe
sexual behavior [253, 254], it will be necessary
to carefully evaluate “test and treat” strategies
for unintended consequences such as behavioral
disinhibition and increased resistance to antivi-
ral drugs [255, 256].

Although not completely comparable, the
experience with mass treatment as a strategy to
prevent continued syphilis transmission is cer-
tainly instructive. A mass treatment intervention
to interrupt heterosexual syphilis transmission in
British Columbia was associated with an initial
decrease in transmission followed by a rebound
[257,258]. Other program analysts have reported
that increased rates of syphilis screening do not
necessarily translate into decreased rates of
syphilis transmission [259] and that it is essen-
tial to also address social determinants of health
in order to successfully prevent the continued
spread of sexually transmitted diseases [260].
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These observations underscore the primary point
of this discussion, namely, that biomedical
approaches, by themselves, may not be adequate to
reduce HIV incidence. In fact, there are those
who believe that the current prevention response
to HIV/AIDS has become overly “medicalized,”
meaning that prevention interventions based on
social and political science have become under-
valued and underutilized compared to those rely-
ing on biotechnology [240]. As such, a very real
challenge facing us in this fourth decade of the
epidemic is how best to balance and integrate
biomedical and non-biomedical approaches to
HIV prevention so as to optimize prevention
outcomes.

Closer Alignment of HIV Prevention
and HIV Care

Many would agree that “test and treat” biomedical
approaches should not be viewed as a panacea
capable of resolving all of the nation’s unmet HIV
prevention needs. But having stated that caution,
there is no denying that in recent times the domain
of HIV prevention has become more closely
aligned with the domain of HIV care, largely
driven by improvements in HIV treatments. While
early intervention for those infected with HIV is
not a new idea [261], it has gained in currency
over the course of the epidemic [262], especially
with the growing awareness that untreated HIV
infection is associated with a host of negative con-
sequences beyond AIDS, itself, including the
development of many non-AIDS-defining diseases
as well as the further spread of the virus [263].
Coupled with the drive to diagnose persons
with HIV infection and to get them into medical
care in a timely manner has been an increasing
emphasis on the importance of tailoring preven-
tion for persons living with HIV/AIDS, espe-
cially as those persons are living longer,
productive and sexually active lives [39, 264—
266]. Behavioral interventions targeted to per-
sons living with HIV/AIDS have been shown to
be effective in reducing unprotected sex and the
acquisition of new STDs [267]. Furthermore,
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high-risk sexual practices typically decrease after
persons learn they are infected with HIV [268]
and models suggest that a majority of new HIV
infections in the United States are transmitted by
persons who are unaware of their positive
serostatus [269].

Because HIV testing is both a gateway into
treatment as well as an increasingly important
component of HIV prevention, we can expect to
see continued emphasis on timely diagnosis of
HIV. To that point, the CDC revised its policies
on HIV testing in late 2006, recommending HIV
screening for all adult patients in all health care
settings across the United States [270]. This
movement away from “risk-based” to “routine”
HIV testing was taken to destigmatize the HIV
testing process and to promote early diagnosis of
HIV infection. Currently, it is estimated that there
are more than 230,000 HIV infected persons in
the United States who have not yet been diag-
nosed [9]. Equally concerning, nearly 40% of
persons newly diagnosed with HIV in the United
States develop AIDS within 12 months of their
diagnosis—suggesting that they have been
infected with the virus for many years prior to
diagnosis [10].

Despite a broad public health consensus that
early HIV diagnosis is beneficial to individuals
and to society, barriers to promoting expanded
HIV screening in health care settings exist,
including the following: lack of insurance cover-
age for HIV screening, state laws that require
pretest counseling and signature consent for HIV
testing, and competing priorities among busy pri-
mary care providers [271-274]. Challenges not-
withstanding, mounting evidence that early
initiation of antiretroviral therapy has a positive
impact on survival [275] will continue to fuel
efforts to expand routine HIV testing in both
health care and community settings. As these
efforts unfold, it would be prudent to anticipate
the need to strengthen referral mechanisms to
assure individuals’ smooth and timely movement
from HIV diagnostic services into HIV care pro-
grams and to promote and sustain the incorpora-
tion of client-friendly HIV prevention services
into HIV treatment programs [276, 277].
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Conclusion

To quote Gertrude Stein, “History takes time.”
As such, any historical review of US HIV pre-
vention efforts must, by definition, be considered
a “work in progress.” Even so, the lessons of the
last three decades are highly relevant to future
efforts to prevent the transmission of HIV and
other related pathogens. Some of the most impor-
tant lessons in HIV prevention are still being
learned. For example, reliance on a single strat-
egy to curtail the epidemic, no matter how effec-
tive that strategy might be, is unlikely to succeed.
This observation is not offered as cynicism.
Instead, it acknowledges the complex array of
contextual factors, such as social networks, that
mediate health outcomes [278-283]. Simply
stated, a multifaceted public health problem
requires a multipronged solution. Another lesson
learned from our dealings with this virus is the
recognition that new circumstances will continue
to emerge and modify risk—both in context and
practice. In the recent history of the American
HIV/AIDS epidemic, the use of the Internet to
meet sexual partners [284, 285] and changes in
drug use—namely, the methamphetamine epi-
demic [286-288] —are two highly relevant exam-
ples of circumstances that have profoundly
influenced HIV-related risk. Thus, to be effective,
HIV prevention programs must not only be com-
prehensive, they must also be agile, able to adapt
to emerging circumstances and needs.

Finally, we must never underestimate the
importance of developing the capacity of com-
munities to implement and sustain effective HIV
prevention strategies. While policy makers and
the technical experts who engage in HIV preven-
tion are understandably drawn to the era’s unan-
swered scientific questions, there is typically less
interest in day-to-day implementation issues. Yet,
the “post-discovery” issues of how to effectively
move HIV prevention from the pages of grant
reports and peer-reviewed journals and into the
neighborhoods where individuals are being
exposed to the virus is a tremendous, ongoing
challenge [41, 289, 290]. In the opinion of some
cognoscenti, this failure to bring effective HIV
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prevention interventions to scale is the reason
why HIV incidence in the United States has not
declined in recent years [212].

What we can say with certainty is this. HIV/
AIDS, unlike any other health problem in recent
times, has forced the United States and other
nations of the world to confront the richly com-
plex interplay between people, communities,
systems, and circumstances to produce what we
simplistically refer to as “health.”
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Introduction

The key to the Australian response to HIV and
AIDS was (and continues to be) partnership: a
partnership between government, affected com-
munities, public health, and research institu-
tions (biomedical/clinical, epidemiological,
and social).

We begin the chapter with a brief history out-
lining the early cases and the subsequent epide-
miological picture: “know your epidemic”. We
then describe the partnership—each aspect of it
in turn: “know your response”’. We then illustrate
how certain aspects of this partnership worked in
practice. We end the chapter with an overall
assessment of the success of the response.

Figure 17.1 shows the time-line of the
Australian response with special reference to
HIV prevention in gay men.
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Brief History: Outlining the Early
Cases and the Subsequent
Epidemiological Picture of HIV
in Australia

The first case of AIDS was diagnosed in Sydney
in 1982 [1]. This first case and the first death from
AIDS, which occurred in Melbourne in 1983,
were in gay men. Between 1983 and 1985, HIV
spread rapidly in Australia where some 4,500
men were infected, predominantly in the gay
community in Sydney and to a lesser extent in the
gay community in Melbourne [2]. Nonetheless,
there was considerable concern that HIV was
also spreading in injecting drug users (IDU) and
that it was only a matter of time until heterosex-
ual spread became more common [3].

Figure 17.2 shows the distribution of HIV
infection and AIDS in gay and other homosexu-
ally active men (MSM) and in other populations
including heterosexual men and women and
injecting drug users (non-MSM).

Over the next few years, as the pattern of
transmission became more established, it was
apparent that spread via injecting drug use had
remained at a very low level (about in 5% of the
total, but closer to 1% if those who were also
MSM were excluded); that transmission from
medical procedures (receipt of blood or blood
products) had declined from about 14% in 1985—
1986 to about 1% in 1991-1992; and that onwards
spread into the heterosexual community had not
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Fig. 17.2 Number of diagnoses of HIV infection and AIDS in Australia by year and exposure category

occurred to any great extent [4, 5]. These suc-
cesses were attributed mainly to the early and
widespread availability of needle and syringe
programmes in 1987' and rapid expansion of
methadone programmes for injecting drug users,
the early adoption of condoms by sex workers
and testing of the blood supply [6, 7].

Most HIV infections (about 66%) and the
highest rates of infection (in 1992 187.5/100,000)
were in New South Wales (NSW) with rates in
Victoria (66.1/100,00) only about a third of those
in NSW [4]. These are the states with the highest
overall populations and the highest gay popula-
tions in Australia. In fact, most HIV infections
continued to occur in gay men in Sydney and
Melbourne, the capital cities of NSW and
Victoria, respectively.

The peak in HIV incidence occurred in 1987
and incidence declined year on year until 1999.
Thereafter, there was a small but steady increase in
incidence until 2007 with a slight decline in 2008.
Most of the increase between 1999 and 2007
occurred in MSM in Victoria and Queensland
and the reasons for this increase is considered in

'The first needle and syringe programme began in
November 1986 in an inner Sydney suburb in contraven-
tion of the New South Wales law, but in conformity with
harm reduction principles agreed by Australia’s political
leadership.

detail below. The peak in AIDS incidence
occurred in 1994 with a dramatic decline from
1994 to 1999. Thereafter the incidence remained
steady with a small decease in 2008 [8].

The rate of HIV in the general population in
Australia in 2008 (123/100,000) was broadly
comparable to the estimated prevalence in New
Zealand (100/100,000) and the UK (127/100,000),
but considerably lower than the estimated preva-
lencein France (400/100,000),Italy (400/100,000),
Spain (500/100,000), Canada (400/100,000) and
the USA (600/100,000). The prevalence in many
of the countries in the Asian Pacific area are esti-
mated to be considerably higher ranging from
500/100,000 in Malaysia and Vietnam to
1500/100,000 in Papua New Guinea [8].

Gay and other homosexually active men
remain the largest group affected by HIV In
Australia [7]. HIV transmission continues to
occur mainly through sexual contact between
men and in 2004-2008 accounted for 68% of
newly diagnosed HIV infections and 86% of
newly acquired infection [8].

Community Activism

In their efforts to achieve gay liberation, gay men
in both the USA and Australia formed geographi-
cally dense social and sexual networks—gay
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communities, and during the late 1970s and early
1980s a close relationship developed between
these gay communities. It is these communities
that are central to understanding both the early
HIV infections rates and the subsequent responses
to HIV.

While HIV spread initially among gay men in
the USA, the frequent crossing of the Pacific
especially between San Francisco and Sydney
accounts in part, for the early high infection rates
among the population of gay men® (compared
with other populations) in Australia [9]. The close
relationship between the gay communities in
both countries also meant that Australian gay
men were forewarned, and they responded rap-
idly to HIV. Gay communities in both countries
had been mobilised and active in the gay libera-
tion movement and their members, comprised of
highly educated and articulate men who had
learnt the arts of advocacy and political lobbying,
were quick to respond to the threat of AIDS—
particularly, in Sydney, Melbourne and San
Francisco and New York.

The first media report of AIDS appeared in
the Australian gay press in The Star in July 1981:
[10] it reported on the disease affecting gay men
in the USA, the gay-related immune disease
(GRID) or, less kindly, the “gay plague”. Along
with the announcement of the first case of AIDS
and the Sydney blood bank call for the self-exclu-
sion of gay men from the donor pool, came the
first official labelling of a “high risk group”.
Australia experienced its first bout of media panic
with headlines such as “US Killer Disease
Reaches Australia” and “AIDS—The Killer
Disease That’s Expected to Sweep Australia”
[11]. The reports of AIDS and the hysteria sur-
rounding these reports served as a catalyst to gay
activists—first in Sydney and later in other states.
Gay men came together to provide voluntary,
largely untrained care to people with AIDS in
their homes. Individual gay men personally
affected, either because they were themselves
sick, or because their lovers and friends were

2Following gay liberation, gay men found sexual freedom
in some of the large cities of the USA, Australia and
Europe.
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sick, later created organisations, such as the
Community Support Network (CSN). The Bobby
Goldsmith Foundation (BGF) was formed in
1984 to provide financial and material assistance
to gay men with AIDS [12]. As well as provid-
ing care and support, gay community activists
knowing that AIDS threatened to undo all that
had been achieved during gay liberation unless
men’s sexual practice was safe, turned their
attention to education programmes and estab-
lished AIDS Action Committees (AACs)—first
in Sydney in May 1983 and then in Melbourne,
Canberra and Perth in the same year [2]. One of
the very first responses was to advocate and, as
early as August 1983, the New South Wales AAC
organised a public forum on AIDS, featuring
leading health experts in the middle of Sydney’s
gay community [13].

These AACs later became the AIDS Councils,
and by 1985 there was an AIDS Council in each
state and territory in Australia [11, 14]. Although
there are other AIDS-related non-government
organisations, the AIDS Councils and their
federal body, the Australian Federation of AIDS
Organisations (AFAO) continue as the peak bod-
ies and are the only AIDS-related NGOs funded
by governments (state and federal). In New South
Wales, for example, the funding has increased
from AUD 74,000 (approximately USD 55,000)
in 1985 to AUD 5 million (approximately USD
3.75 million) in 1992 with a state-wide staff of
120 employees. Its funding in 2008 was AUD
10.5 million (approximately USD 7.8 million)
with a staff of 150 [15, 16]. The purpose of these
AACs/AIDS Councils was/is to lobby govern-
ments for action and advocate for health and
access to drugs and support, and provide educa-
tion to members of communities and populations,
including but not restricted to gay men, injecting
drug users, and sex workers, affected by HIV.

Targeting gay community members as early as
1985, the AIDS Council of New South Wales
(ACON) produced a pamphlet called “G’day
we’ve got a problem fellas”. It suggested that
AIDS was transmitted by the exchange of body
fluids, but fell short of recommending condoms.
A couple of years later a poster produced by
ACON and funded by the NSW Health Department
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called “Rubba Me” was highly sexually explicit
and unequivocal in its support of condom use [17].
The AIDS Councils continue to produce HIV-
prevention education material, some of it sexu-
ally explicit, for distribution in gay bars and sex
venues. Some of it has attracted adverse media
attention but in the main, the governments (state
and federal) have continued to fund this education
material. These campaigns targeting gay men
have been highly successful in raising awareness
of HIV and safe sex, increasing condom use, and
producing debate and discussion within gay com-
munity [18].

Gay activists were also involved in a long
battle to change the laws relating to criminalising
“homosexual acts”, in particular, the sodomy
laws. Their efforts, which began before the advent
of AIDS, were successful, and made it easier for
a national Australian response. Decriminalisation
of homosexuality began in South Australia under
a reforming state Labor government in 1972.
This was followed by the Federal government
legislating for the Australian Capital Territory,
and by Victoria in 1980. The first decriminalisa-
tion debate in New South Wales occurred in
March 1981 —the same year that homosexual
men in the USA were diagnosed with what was
HIV—and in 1984, homosexual acts were
decriminalised in New South Wales, and in the
same year in the Northern Territory. And although
homosexual acts remained illegal in three states —
Western Australia, Queensland and Tasmania—
until 1990, only in Queensland was the legislation
criminalising homosexuality rigorously enforced
[11,19].

Australian Governmental Response

Between the summer of 1984 and the winter of
1985, the Australian Federal government emerged
as “the chief owner” of HIV. The critical dates
are the national AIDS summits of late 1984 and
the Federal budget of August 1985, with for the
first time a significant commitment of moneys to
AIDS [19]. The Minister of Health at this impor-
tant moment was Dr. Neal Blewett, a former pro-
fessor of political science. In between December
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1984 and January 1985, Dr Blewett visited the
USA, which was “the single most significant
influence on my own views about AIDS” [19]
(p- 9). He identified a number of aspects of the
American situation that shaped the manner in
which Australia responded.

The first was the difference he noted between
what he called the “Californian cooperative
approach” and the “more traditional public health
model” adopted in New York. He preferred the
former, which was characterised by a partnership
between the medical profession and the affected
communities, with as great an emphasis placed
on education as on medical control, with the inte-
gration of gay and other affected communities
into both public health campaigns and service
delivery [19] (p. 9). So the Australian govern-
ment built on and incorporated gay activism into
its response to the threat of AIDS.

Again, drawing on what he saw in the USA,
the anger at Reagan’s failure to address AIDS
and the bitter political in-fighting, Blewett was
convinced that Australia needed a national
approach to AIDS, and a national approach that
was non-partisan. Blewett did this by cultivating
influential figures in the main opposition party,
the Liberal Party, and in late 1985 an all-party
parliamentary liaison committee on AIDS was
established. This committee was (and continued
to be) kept informed on all aspects of the epi-
demic and regularly briefed by national and inter-
national AIDS experts. It acted as a sounding
board for government policies and programmes
and as a conduit for the concerns of other parties.
The result at the national level, was “an elite con-
sensus on AIDS policy” [19] (p. 19).

There were important differences between the
responses of the two countries: in the USA, AIDS
hit the gay community early and hard and, in gen-
eral, the government response was soft [20, 21].
AIDS organisations were in conflict with the con-
servative US Federal government, as illustrated
by the homophobic Helms Amendment of 1987,
which effectively banned harm-reduction-based
HIV education on the grounds that it promoted
homosexuality [22]. In Australia, the response was
primarily a “social” public health response
[23]—and remains so. The Minister and those
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who advised him, including medical and social
researchers, believed that it was necessary for
public health to address at least two issues: (1)
providing treatment, care and support to those
infected; and (2) preventing the further spread of
infection. Importantly, they were all aware of the
central importance of engaging communities at
risk of HIV in the Australian response.

Blewett faced little dissent, as the leading
AIDS specialists and clinicians in Australia never
pushed the traditional public health model, and
he also had the support of two important advisory
committees he established to pursue an AIDS
strategy for Australia. These were the National
AIDS Taskforce and the National Advisory
Committee on AIDS (NACAIDS). The Taskforce
was the more medical of the two and was chaired
by Professor David Pennington, Dean of Medicine
at Melbourne University, a highly respected
haematologist but not an AIDS specialist. The
other committee, NACAIDS, which was directly
responsible to the Minister, was designed to
advise him on educational and social responses
to AIDS: “I wanted to use it to signal to the
affected communities, the government’s commit-
ment to the cooperative approach at the highest
level by including their representatives” [19]
(p. 14). This committee was chaired by a commu-
nications expert, Ita Buttrose, editor of a highly
successful women’s magazine, who understood
the importance of persuasion. It was the job of
NACAIDS to produce health promotion material —
from Readers Digest supplements to erotic and
explicit sexual material, designed for use in gay
saunas and sex clubs, from condom caricatures
on buses to the well-known Grim Reaper televi-
sion campaign. Ita Buttrose was frequently
sniped at for her lack of medical knowledge by a
media besotted by medical expertise, while the
scientific authority of the Taskforce went rela-
tively undisputed —as everyone considered them-
selves to be experts on education and social
questions [6, 24].

Blewett’s genius was to have these parallel
committees—one essentially medical with a
focus on treatment and later, HIV testing, and the
other more concerned with prevention and
devoted to education and health promotion.
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However, as Blewett himself states, relations
between the Taskforce and NACAIDS were
never smooth. The major focus of tension was
HIV testing: in 1985/1986 Pennington and the
Taskforce he chaired were advocating testing as
the best way to encourage the adoption of safe
sexual behaviour and were critical of the current
“safe sex” campaign. NACAIDS took an agnos-
tic position on testing leaving the decision to
individuals, while some AIDS Councils, notably
the AIDS Council of New South Wales (ACON),
actively opposed testing. Essentially this was a
dispute between strategies based on traditional
public health and those based on education. Those
who advocated testing argued that knowledge of
test status was the best inducement for changing
individual sexual behaviour, while those who
advocated education argued that promoting safe
sexual practices at the community level with the
goal of changing social norms would be more
likely to prevent HIV transmission. Blewett
strove for compromise and was able to keep both
strategies alive: “safe sex” campaigns continued,
and the number of people coming forward for
testing increased as treatments became available.
Those AIDS Councils which had opposed HIV
testing changed their policy on testing with the
proviso it remained voluntary and took place in
the context of informed consent and counselling.
As Blewett later noted: “I thought it was a fairly
satisfactory compromise but received few thanks
from either side” [19] (p. 17).

The overall outcome of this and other early
tensions was compromise, a compromise that
resulted in a partnership between government,
affected communities, public health and research-
ers. Blewett had been persuaded by NACAIDS
and the AIDS Councils to invest in peer-led edu-
cation and community-building programmes and
he orchestrated a cost-sharing arrangement with
the states stipulating that at least half the AIDS
funding was to be spent on education and com-
munity programmes [13]. What Blewett under-
stood was that HIV, in particular HIV-prevention,
requires that the key players (community activ-
ists, clinicians and other public health workers,
researchers, educators, policy makers) understand
and harness people’s ways of actively striving to
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deal with HIV in their everyday lives. It involves
encouraging and enabling people to transform
their sexual lives. HIV prevention is essentially
about social transformation at the micro- and
macro-social levels. He rejected the “contain and
control” model of traditional public health with its
emphasis on identification of the infected, contact
tracing and, if necessary, quarantine. He rejected
the model with “the medical men on top, with
much less dependence on cooperation and policy
input from the affected groups, and with a lesser
emphasis on education” [19] (p. 12).

General Population and AIDS

As the evidence for heterosexual transmission
became clearer, Australia in line with most
income-rich nations began to pay more attention
to the “general community”, although it never
lost sight of the populations most at risk for HIV.
The first nationally based television advertise-
ment, the Grim Reaper campaign, was launched
in April 1987. The television advertisement was
intentionally controversial and featured the “Grim
Reaper”, the archetypal figure of death, playing
bowls in a ten-pin bowling alley bowling over
men, women and children. The advertisement
was supplemented by more detailed written mate-
rial setting out the ways in which HIV was trans-
mitted and how to prevent it. The campaign aimed
to increase awareness and knowledge of HIV and
to reposition AIDS as a disease that not only
affected gay men but also everyone else.

A report evaluating the Grim Reaper campaign
[25] concluded that the ‘“assault” phase had
exceeded expectations based on changes observed
in population responses. The success they argued,
should be viewed as a result of the campaign over-
all and not only the advertising material. The
campaign increased awareness of HIV/AIDS and
achieved almost universal levels of spontaneous
advertising awareness (98%). There was an
increase in accurate knowledge of HIV transmis-
sion, and fewer Australians associated AIDS with
homosexuality (a reduction from 76 to 58%). The
campaign helped reduce stigma although the Grim
Reaper did frighten those who were already
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infected and increased the numbers of “worried
well”. In general, the campaign placed AIDS on
everyone’s agenda: within a week of launching
the campaign, everyone in Australia knew what
AIDS was [25]. It also alerted the public to the
threat of heterosexual transmission and mobilised
school programmes, churches as well as other
groups. While the Grim Reaper had its detractors,
the shift away from “high risk” groups had the out-
come of creating the basis for a substantial increase
in funding for HIV-prevention programmes.

The Grim Reaper Campaign was followed by
a number of other national television, radio and
press campaigns. Slowly but surely the early hys-
teria and responses of panic were replaced by an
acceptance by the Australian public that all
Australians, including the young, need to be able
to access frank and honest information and the
means to protect themselves from HIV —condoms,
and clean needles and syringes.

From this time on, HIV-prevention had two
major audiences: the general population targeted
by campaigns, which typically were and continue
to be funded by the Australian Federal or State
governments; and the at-risk groups, including
gay men, injecting drug users and sex workers,
where campaigns and prevention programmes
targeting these populations were and are typically
funded by the states, via ear-marked funding
from the Federal government.

The five National Strategies that were subse-
quently developed continued to uphold the Blewett
tradition and the decline in HIV transmission
speaks to the success of the policies adopted by
Blewett and his advisory committees [4, 8].

Five National Strategies

The First National Strategy

The Federal government released its first national
HIV/AIDS strategy in 1989 [26], which built on
community activism, medical and scientific sup-
port, and research that had already been con-
ducted locally and internationally. The strategy
had a number of guiding principles, most based
on the Ottawa Charter for health promotion [27].
Principles included social justice, equal access,
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equity and participation, partnership, client focus
and freedom from discrimination. The overall
goals were to “eliminate transmission of the virus
and minimise the personal and social impact of
HIV infection”. The objectives were set out under
six headings: education, prevention, treatment,
care and counselling, access and participation,
research, and international cooperation. Funding
was provided for education and prevention, treat-
ment and service and to train professional care-
givers. An evaluation of this policy in 1993 [28]
concluded that the education/prevention pro-
grammes had resulted in behaviour change in the
gay community which had in turn contributed to
the stabilisation of the epidemic.

The Second Strategy

The findings from the evaluation of the first strat-
egy informed the approach to the second strategy
which maintained the same principles but shifted
emphasis from the Federal to the State level in
terms of planning and delivery [29]. The second
strategy set a national target “to reduce the inci-
dence of new HIV infections in Australia to an
annual rate of no more than 2 persons per
100,000 by the year 2000”.

A major evaluation of the second strategy was
undertaken by Professor Feacham in 1995,
10 years after the start of the epidemic [30]. This
evaluation used a variety of methods to determine
outcomes including the following: a review of
available data and commissioned studies on the
incidence and prevalence of HIV/AIDS; the qual-
ity and accessibility of services provided to people
living with HIV/AIDS; changes in risk practices;
how well services and programmes deal with the
needs, problems, and challenges created by HIV/
AIDS; and the adequacy and appropriateness of
organisational and financing arrangements.
Overall, the evaluation suggested that although
the target of reducing HIV incidence to 2 persons
per 100,000 population had not been achieved,
the first two strategies were of value.

The Third and Fourth Strategies
As recommended by Professor Feacham, a third
national strategy was developed not only to
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maintain the same principles and goals of the
previous strategies but also to strengthen links
between STI and hepatitis C services and research
[31]. These approaches continued with the
fourth strategy [32].

During the life of the fourth strategy, after a
period of relative stability in HIV incidence, HIV
infections began to rise, particularly in gay men.
This was thought to be due to a number of factors
including an increase in high risk sexual behav-
iour in gay men and increasing rates of STIs in
these communities. A review of the fourth strat-
egy in 2002 [33], recommended that the national
approach be re-energised and that efforts be
directed at decreasing the rates of unprotected
anal sex in gay men and tackling the increasing
incidence of bacterial STIs in the population.

The Fifth Strategy

The fifth strategy was released in 2005 [34]. It built
on the successes of the previous strategies and
acknowledged the importance of unprotected
anal sex and the high rates STIs in relation to
HIV in the gay community. Major new recom-
mendations included further enhancing HIV pre-
vention strategies in gay men, in particular
reinforcing the importance of condom use and
encouraging HIV testing and early diagnosis and
treatment of STIs. The strategy was linked to the
first ever STI National strategy [35]. The fifth
strategy is yet to be evaluated.

Medical/Clinical Response

The clinical response, an essential component
of public health response, grew from a number
of clusters of medical expertise; in Sydney, at St
Vincent’s Hospital and the University of New
South Wales, and in Melbourne, at the Alfred
and Fairfield Hospitals and the University of
Melbourne. Over time, clinical research and ser-
vices were also established in a number of insti-
tutions including the Albion Street Clinic and the
Burnet Institute and the Australasian Society for
HIV Medicine (ASHM).



17 A National Strategic Approach to Improving the Health of Gay and Bisexual Men...

The Australian Society for HIV Medicine
(ASHM)

ASHM was established in the early 1980s by a
group of medical practitioners to represent their
needs and the organisation was incorporated in
1990 to represent medical practitioners working
in the HIV sector [6]. The organisation now has a
wide membership including HIV specialists, gen-
eral practitioners (GPs), researchers and other
health professionals. ASHM has provided an
important public health role through GP training,
promoting research and liaising with govern-
ments and NGOs. ASHM receives substantial
funding through the Federal Government and
trains GPs who wish to work in HIV medicine
and prescribe antiretroviral drugs. ASHM is now
considered as the leading professional organisa-
tion representing HIV health care workers and
delivers high quality teaching and training for
professionals in Australia and in the Asian Pacific
Region. It also has representation of Federal and
State Advisory Boards [36].

Availability of Antiretroviral Treatment
and the Rapid Drug Approval

The availability of the most appropriate and up to
date antiretroviral treatment for all those who
need and want it has been and remains an essen-
tial aspect of the government response. Discussion
about all aspects of current and new treatments is
constantly taking place between clinicians,
patients, affected communities and the AIDS
councils.

The Federal government® funds most medical
services outside of hospitals including general
practice as well as medical research [37]. The
national health insurance system aims to provide

3Australia has a Westminster style government consisting
of a federation of six states and two territories each with
its own elected parliament. The Federal government has a
leadership role in policy making, particularly in relation
to matters of national interest, including public health,
research and information management.
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universal access to health care while allowing
personal choice through a substantial private sec-
tor. Funding is primarily through Medicare,
which derives funds through general taxation.
Medicare is Australia’s publicly funded universal
health care system, operated by the federal gov-
ernment. It provides all citizens and permanent
residents affordable treatment by doctors and in
public hospitals and supports prescribed medi-
cines and most treatment by doctors [38].

This system has allowed all Australian and
New Zealand citizens and permanent residents in
Australia with HIV, to be managed under the
national health funding scheme. Funding for HIV
medications is provided via Medicare through
the Pharmaceutical Benefits Scheme, which
enables medicines to be dispensed to patients at a
subsidised price. HIV medications fall under a
programme called the Highly Specialised Drugs
Program (S100) and are only able to be dispensed
by specialists or medical practitioners associated
with a specialist hospital or medical services
[39]. The health of many people living with HIV
is managed in general practice, as noted above;
the training scheme run by ASHM allows GPs to
prescribe antiretroviral drugs. In addition, new
antiretroviral drugs are rapidly approved follow-
ing demonstration of efficacy in clinical trials and
safety testing.

HIV Testing and Screening

The first HIV tests followed about a year after the
discovery of the virus, HIV, in 1983, but it was
not until 1985 that testing became widely avail-
able through clinical services. Soon after, in April
1985, Australia became the first nation to imple-
ment universal screening of blood donations for
HIV [2]. The Australian Blood Transfusion
Service is a national government organisation
where blood is donated for the public good and
without payment.

Clinical testing was initially mainly conducted
in those hospitals and clinics that had already
seen some patients with AIDS. Wide scale testing
among men who had sex with men was encouraged
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and many gay men, particularly those in inner city
areas, volunteered for testing, resulting in high
testing rates in those communities. In addition
testing was also being encouraged for clients of
STI clinics, injecting drug users, commercial
sex workers and recipients of blood products.
Testing is considered to be an important public
health strategy in the early diagnosis and treat-
ment of HIV and as a complement to the more
general population and community-oriented
HIV-prevention education and condom social
marketing campaigns. Among gay men in
Australia testing rates were and have remained
extremely high at around 85% reporting that they
have “ever tested” [40]. The AIDS Councils, after
some initial hesitation, supported HIV testing,
and high rates of testing are a function of engage-
ment in or attachment to the gay community: a
study conducted in 1999/2000 showed that while
80-91% of gay men in the major cities in Australia
had ever been tested for HIV and 24-50% had
been tested in the previous 6 months, testing rates
in men who were attached to the gay community
were almost twice as high as those who were not
attached [41]. Predictors for increased likelihood
of being tested include unprotected anal inter-
course in the last 6 months, multiple sexual part-
ners, having a sexual partner who is HIV positive,
being younger, having friends who are gay and
living in Sydney. While high testing rates in those
most at risk will increase early detection of HIV,
recent mathematical modelling suggests that
increased testing will have little impact on the
overall number of HIV notifications [42].

Distribution of Condoms

Condoms have been readily available in Australia
since before the start of the HIV epidemic and
gay men adopted them as a protective measure
before public health advocated their use [43].
Free condoms continue to be distributed at STI
clinics throughout the country and are always
available at gay events, particularly those that
attract large crowds. In addition, many gay ven-
ues distribute free condoms or have condom
vending machines on site. Several studies have
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evaluated condom use in MSM. MSM continue
to use condoms—especially in their casual sexual
relations—and behavioural surveillance data
indicate that although there has been a steady and
significant increase in unprotected anal inter-
course with casual partners since 1998, around
65-70% of MSM across Australia who report
anal intercourse with casual sexual partners, con-
sistently use condoms with their casual sexual
partners [44, 45]. Men in regular relationships
are less likely to use condoms when engaging in
anal intercourse, but many of them use other
harm reduction strategies such as negotiated
safety (see below).

The Development and Support of STI
Clinical Services

Prior to the HIV epidemic, clinical services
specifically for patients with STIs were few and
far between and located mainly in larger centres.
Many were open just a few hours a week and
most had inadequate facilities [46]. However, in
the early 1980s, as a consequence of the open
access, anonymous nature and free sexual health
care offered by these facilities, many gay men were
attending STI services and consequently this was
a place some chose to attend for HIV testing and
care [47]. The importance of STI clinical services
(now called sexual health clinics) was recognised
by most of the State Governments who used some
of their Federal AIDS funding to support existing
services and in some cases to develop new ser-
vices. Sexual health clinics provide advice about
safe sex, free condoms, testing for HIV (and other
STIs), post exposure prophylaxis and treatment
and care for patients with HIV/AIDS. Since 1998,
six major clinics have provided useful sentinel sur-
veillance on HIV testing rates and HIV incidence
in gay men [7, 48].

Commercial Sex Workers
The commercial sex industry has a long and var-

ied history in Australia and the States and
Territories have differed in their legal responses
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to the industry. Early in the epidemic, Victoria and
NSW decriminalised prostitution and several
other States and Territories soon followed. This
has allowed for extensive health promotion within
the industry, the establishment of health and safety
regulations for parlours (brothels), wide scale vol-
untary testing for HIV and STIs and very high
levels of condom use. Success, as measured by
the virtual absence of HIV in female sex workers
[49] has been extraordinary. Whilst it is acknowl-
edged that the majority of commercial sex work-
ers are female, health promotion and condom use
in male sex workers has also been successful and
resulted in relatively low levels of STIs and HIV
in this population group [50]. The inclusion of
male sex workers in HIV-prevention is part of the
broader approach to risk reduction and health
promotion strategies in Australia.

Research and the Importance
of the National Centres

The importance of research was recognised by
State and Federal governments very early in the
epidemic. While early research responses came
from clinicians and medical scientists who were
dealing with cases of AIDS and from social sci-
entists who were approached by gay men to help
them respond to the threat of HIV, in 1986 two
units were funded specifically for HIV research.
One was the Virology Research unit at Fairfield
Hospital in Melbourne and the other the
Epidemiology and Clinical Research Unit at St
Vincent’s Hospital in Sydney. In 1990 these
became the National Centre in HIV Virology
Research (NCHVR) and the National Centre in
HIV Epidemiology and Clinical Research
(NCHECR). NCHVR later became the Australian
Centre for HIV and Hepatitis Virology Research
(ACH [2]), a network or research laboratories
around Australia conducting research in HIV and
hepatitis virology. One of the major tasks of the
NCHECR was HIV (and later STT) surveillance,
a key factor in monitoring the epidemic and doc-
umenting the possible success and failures of
interventions. The third centre The National
Centre in HIV Social Research (NCHSR) was
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established in 1990 [51] and this organisation has
been pivotal in conducting behavioural surveil-
lance and a range of social and ethnographic
research with gay communities and injecting
drug user networks.

All three National Centres seek extra funding
via competitive grants and all have been involved in
research including basic science, clinical trials,
epidemiological surveys and behavioural studies,
which has been central to Australia’s response.
The NCHECR and the NCHSR are the two
centres that have worked most closely with com-
munities of MSM, sex workers and injecting drug
users in monitoring HIV disease and risk prac-
tice. Their surveillance data have informed gov-
ernments and communities of the current state of
and changes in the patterning of the epidemic and
of risk.

To illustrate: the NCHSR and the NCHECR
together carry out behavioural surveillance moni-
toring changes in sexual behaviour over time,
using cross sectional surveys—the Gay Periodic
Community Surveys (GPCS). This long running
cross sectional study using a short-form self-
complete questionnaire has been used since 1996
and provides twice-yearly, annual or, in smaller
states, biennial summary accounts of the sexual
practices of gay men, recruited from saunas, sex
clubs, bars, gay social venues and clinics and
from the various Mardi Gras Fair Days. Over
5000 men are recruited each year and the findings
provide both community educators and govern-
ment with a very clear picture of increases and
decreases in risk practice, levels of HIV testing,
as well as providing insights into condom use and
other harm reduction strategies. The researchers,
community, and government have a very good
understanding of how HIV and risk and sex are
related and what educational and health promo-
tion initiatives are needed as gay men respond to
biomedical innovation and to the changing pat-
terning of the epidemic over time. These GPCS
findings and those from the longitudinal cohort
studies also provide an assessment of the success
or otherwise of the ongoing HIV-prevention pro-
grammes of the AIDS Councils. Both National
Centres publish annual reports: the NCHECR
publishes an Annual Surveillance Report that
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reports on the prevalence and incidence of
HIV/AIDS, viral hepatitis and STIs [8], and the
NCHSR publishes an annual report on trends in
behaviours relating to HIV, viral hepatitis and
STIs [52].

The Partnership in Practice

The partnership is nurtured by all players
described above: the government (both Federal
and State); the public health professionals;
specialists and general practitioners; nurses and
social workers; the researchers (virologists, clini-
cians, epidemiologists, and social researchers);
and the AIDS Councils and the communities they
support and with whom they work. The partner-
ship has taken many forms over the years, which
we illustrate in detail below through two case
studies related to HIV prevention.

The partnership was established in the early
days of HIV, as a result of Health Minister
Blewett’s political insight and also by the advo-
cacy and political skills of members of the gay
community and the AIDS Councils they estab-
lished. For example, the AIDS Council of New
South Wales (ACON), knowing it needed research
to guide its response, sought advice from social
researchers at Macquarie University in Sydney in
1985. Together the social researchers and gay
community members designed a study focusing
on the social aspects of the prevention of AIDS
(the SAPA project), which was funded by the New
South Wales Health Department [53]. The partner-
ship between the government health department
members, the researchers and the community
organisation staff that emerged from this early
research project, became a model that has been
followed ever since, especially with regard to
HIV-prevention. It became the hall-mark of col-
laboration for AIDS research in Australia.

Social Public Health

A key feature of the SAPA study was that mem-
bers of ACON did not only suggest that research
be done but also remained closely involved with
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it through the next 3-4 years. The steering
committee—comprising men and women, het-
erosexual and gay—met about every 6 weeks to
develop the questionnaire, the recruitment strat-
egy, and the selection of interviewers, as well as
to discuss the results and develop a strategy for
the dissemination of results back to the gay
community.

Reflexivity was central to the partnership
between the researchers and members of ACON.
While ACON wanted research to guide and
inform their education and HIV-prevention cam-
paigns, researchers wanted input from gay men.
The adoption of a reflexive approach to research
was a deliberate strategy of the Macquarie
researchers: the researchers listened to the gay
men, read gay porn, and talked about the emo-
tional and sexual relationships between gay men.
Together researchers and the gay committee
members read and discussed the work of Altman
[54, 55], Kinsey, Pomeroy and Martin [56], Freud
[57] and Weeks [58-60].

The upshot of this working relationship was
the emergence and development of a “social”
public health, a public health that recognises the
collective nature of epidemics and works with
affected communities and social networks to
transform social relations [23]. A social public
health is underpinned by an acknowledgement of
and engagement with the expertise of those at
risk. In the case of HIV, such expertise enhanced
understanding about what it is to be a sexual being
prone to risk-taking behaviours or an injecting
drug user. Enquiry is predicated on an involve-
ment sufficient to drive an attempt to understand
fully people whom a programme is trying to reach.
While objectivity is often raised as a problem in
relation to reflexive research, “objectivity” as
Deutscher [61] has argued is not a question of
emotional distance, but rather it is seeing from the
point of view of the other in order to see well [62].
Further, as pointed out by Stephenson and Kippax
[63], while reflexive research requires engagement
with “others”—in this case gay men—it also
requires engagement with science. The Macquarie
researchers’ approach to sexuality research empha-
sised involvement with research participants
and communities, with community organisations
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and government agencies, and with other
researchers and theorists. They tried simultane-
ously to maintain and traverse the gap between
all these interests.

In addition to adopting a policy based on
reflexivity, the researchers in this early study
made another decision, which stood them in good
stead, and that was to focus on the practice of
groups/networks rather than on the behaviours of
individuals. These researchers thought it essen-
tial to move beyond the naive individualism of
the literature on health behaviour change, and to
bring collectives and social dynamics into their
strategies. This focus on group practices rather
than on individual behaviour is also a character-
istic of social public health. This approach
assumes that personal action or practice is always
predicated on social structures and social rela-
tions, and at the same time constitutes social
structure [64-66]. Sexuality —the focus of the
research—is socially constructed, relational and
culturally specific [67, 68]. The research had a
double object: the person as a social actor and the
gay community as a collective actor. Within a
social public health, prevention programmes or
interventions are focused on resourcing commu-
nities or groups to not only educate and teach
skills to their constituent members about chang-
ing normative understandings and expectations,
but also to act on their own behalf to advocate for
change. HIV prevention programmes provide
support for social movement.

Social public health is distinguished from
medical public health because it includes:

1. A focus on the collective rather than the
individual
2. A focus on practice and the structures or

“social drivers” that give rise to practice rather

than on behaviour
3. Areliance on grass roots expertise as well as

medical expertise in the development of health

promotion material
So, for example, HIV prevention is not simply
understood as the outcome of individuals being
counselled by medical or public health experts in
the privacy of the clinic, often in the context of
HIV testing, to change their behaviour. Within a
medical public health approach, it is assumed that
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prevention messages are taken up by individuals
who are rational and will act to protect themselves
and their sexual and drug using partners. In social
public health, HIV-prevention is understood as the
outcome of communities, which are financed and
supported, developing their own HIV prevention
programmes on the basis of their own expertise,
along with medical and other expertise. In social
public health, it is assumed that prevention mes-
sages are taken up by members of communities
and networks whose practices are regulated by
social norms, which are modified in the public
sphere via talk and debate.

Adopting such a theoretical approach had and
continues to have a strong practical outcome.
Effective educational HIV-prevention strategies
operate at the intersection of the physical and
behavioural actions through which the virus is
transmitted and the “meanings” or contexts
through which such actions are apprehended and
experienced. It is at this intersection where sexual
and other risk practices can be reshaped. The
theoretical focus on practice is the means by
which the practical problems of an educational
strategy can be successfully based. In the social
transformation model/s, as adopted by social
public health, change in practice is understood as
social transformation—and the aim of health pro-
motion or prevention education is to facilitate/
enable communities/peoples to change norma-
tive structures and collective practices, e.g., to
make “safe sex” normative among gay men. The
changing of social norms is key to sustaining safe
sex [53].

Early Response: Condom Use
and Negotiated Safety

Condom Use

The empirical findings of studies conducted dur-
ing the period prior to introduction of successful
treatments, support the comparative advantage
of “social” over medical/epidemiological public
health. During this period, when social public
health gained ground, there is no doubt that there
was an uptake of condoms and a sustaining of
safe sexual practice in Australia [53], in the UK [69],
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Europe [70, 71] and in North America [72-76].
The strategies that were in the main most suc-
cessful were the harm reduction strategies, the
strategies based on a mutually acceptable descrip-
tion of safety from the interested positions of
official science (both medical and social science)
and from affected communities. These were the
strategies embraced by social public health.

Gay men largely ignored the call to abstinence.
Martin in 1987 [77] and Evans, et al in 1989 [78]
documented decreases in the early 1980s in anal
intercourse particularly that involving ejacula-
tion, oral-genital sex with ejaculation, and rim-
ming. By 1988 however, there was a return to
what appeared to be earlier levels of sexual activ-
ity in the USA [79], much of it protected by con-
doms in an attempt to make sex safe or safer.
Similarly, between 1986 and 1996, Australia saw
a turn to the use of condoms and an expansion of
the sexual repertoire in terms of the adoption of
relatively safe sexual practices. [43, 80]

Although early in the epidemic, gay men
heeded the medical calls for monogamy this
strategy was not adhered to over time. There is
some evidence from Martin [77] of a decline in
the median number of partners from 5 to 3 in the
12 months prior to interview and a move to one
regular or primary partner in the early years of
the epidemic. By the time those findings were
published, however, findings from a number of
studies in Australia [80] and in the USA reviewed
by Stall et al. [79] indicate a move back to higher
numbers of casual partners and these numbers
remained reasonably stable over the next 10
years. Not only did the number of casual partners
remain stable during the period between 1987
and 1997 and at higher levels than that reported
by Martin [77], but also men in committed pri-
mary relationships engaged in casual sex outside
their relationship.

In other words, between 1986/7 and 1996/7 in
Australia, North America and Western Europe,
there was an uptake of certain prevention mes-
sages by gay men—increased condom use for anal
intercourse and an expansion of the “safe” sexual
repertoire, but a turn away from other messages
related to abstinence and monogamy. The practice
of anal sex was transformed. In Australia, sex
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positive and often erotic health promotion produced
in the main by the AIDS Councils and funded by
government was closely associated with a rapid
increase in condom use and a concomitant decline
in HIV and STI transmission [13]. Although a
direct causal relationship between the educational
programmes and the decline in HIV is impossible
to establish, a study of Sydney gay men docu-
mented a significant relationship between attach-
ment to and engagement in gay community and
the uptake of condoms and the relative unimpor-
tance of knowledge of HIV test status [53].

Negotiated Safety

The medical advance of the HIV antibody test
produced in Australia a new harm reduction
strategy —negotiated safety—a strategy in
which men dispensed with condoms under
certain conditions. And nowhere was the part-
nership between community members and
researchers more obvious than in the ways in
which gay men understood and incorporated
knowledge of their HIV test status into their
sexual practice [81].

The notion of “negotiated safety” grew out of
researchers’ documentation of sexual practice
data from the early Social Aspects of the
Prevention of AIDS (SAPA) project of 1986/7
[82]. The researchers recognised that the pattern-
ing of unprotected anal intercourse that they were
documenting differed depending on with whom
and under what conditions it was practised. Gay
men, especially those who had received a univer-
sity education and were employed in a profes-
sional capacity, were dispensing with condoms
with their regular committed sexual partners.

This patterning was not simply understood or
positioned by the researchers as ‘relapse’. As
these researchers and others such as Davies [83]
noted, unprotected sexual intercourse in a num-
ber of contexts is more or less safe. One such
“safe” context is within a primary relationship
under “negotiated safety” conditions. The argu-
ment advanced then and now is that dispensing
with condom use is safe under the following con-
ditions: if the sexual partners are in a primary
relationship; are both HIV-antibody negative and
aware of each other’s negative antibody status; and
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have reached a clear and unambiguous agreement
about the nature of their sexual practice both
within and outside their relationship, such that
any sexual practice outside their relationship is
safe, that is, precludes the possibility of HIV
transmission.

Having recognised and documented the prac-
tice of dispensing with condoms within certain
contexts and under certain conditions, research-
ers informed the educators within ACON who,
in turn, informed their funders in the New South
Wales Health Department. Armed with these
research data, augmented by qualitative research
based on some in-depth interviews with men who
were not using condoms with their regular part-
ners, and funded by State Government, ACON
developed a campaign called Talk, Test, Test,
Trust [84]. From the position of a “gay-informed”
health educator, there was recognition that gay
men had developed a strategy that might well
help them to sustain safe sexual practice.

The aim was to provide realistic and effective
HIV/AIDS education material dealing with
unprotected anal intercourse within regular rela-
tionships for gay men. It was not a decision taken
lightly. To advocate the use and non-use of con-
doms presented health promotion professionals
with a range of significant education issues.
However, given the evidence that gay men, with-
out advice and indeed contrary to current health
promotion advice, were employing a range of
personal strategies in negotiating sex, the deci-
sion was taken to develop a campaign alongside
and complementary to condom campaigns. An
iterative process was set in motion. An initial
evaluation of the campaign and promotion mate-
rial concluded that the campaign has added to
gay men’s understanding of how to safely negoti-
ate unprotected sex within relationships [85].
Subsequently social researchers evaluated the
strategy and its impact on sexual practice and
HIV infections. Evidence from Australia [86, 87]
and the Netherlands [88] indicates that negoti-
ated safety campaigns have led to an increase in
unprotected anal intercourse between primary
partners. However, these same studies have
shown that the adoption of such a strategy has not
led to an increase in unsafe practice or HIV trans-
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missions in either country. Typically men adopting
a negotiated safety strategy ensure that both they
and their sexual partner are HIV-negative and
keep their agreements not to have unsafe sex out-
side their relationship. More recently the success
of “negotiated safety” as a safe sex strategy was
illustrated by findings from a study examining
the predictors of seroconversion among gay men
in Sydney. The results show that “negotiated
safety” was a protective strategy for HIV-negative
men [89].

The Talk, Test, Test, Trust campaign aroused
considerable debate and discussion in the gay
press and elsewhere. A study [90] examining the
narrative accounts of gay men who had recently
seroconverted, showed while men generally
adhered to the contracts they negotiated within
their primary relationships, negotiated safety
posed a threat to men at the beginning of relation-
ships. Findings pointed to difficulties in talking
to sexual partners, to misplaced trust, and to poor
communication between partners. In response to
the debate and results such as these, ACON in early
1998 returned to the issue of negotiated safety.
The health promotion professionals re-presented
the Talk, Test, Test, Trust campaign and placed
more emphasis on talking— particularly early in
relationships. The strategy was effective, they
argued, but could be made more so. Much later,
in the context of recent discussions and research
with regard to the practice of “serosorting”, [91, 92]
ACON returned again to educate young gay men
about “negotiated safety”.

Negotiated safety is a deliberate strategy on
the part of some men in committed/primary rela-
tionships to dispense with condoms within their
relationships without necessarily giving up sex or
anal intercourse outside relationships. It was not
a strategy imposed from the outside, but one that
was grounded on an already existing practice,
that is, the practice of persons in regular commit-
ted relationships of dispensing with condoms
after informing each other of their negative HIV-
status. The safe adoption of such a strategy
involves communication, talk, familiarity and
ease with one’s sexual partner, and trust, but not
necessarily fidelity. Not only did gay men choose
some strategies and eschew others, they invented
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their own. The development of this community
strategy and its proven effectiveness in Australia
add to the already available evidence with refer-
ence to the importance of community engagement
and involvement in HIV-prevention activities [93].
Medical knowledge was being taken up and
socially transformed by those most affected by
the epidemic. This occurred with the help of
social research and a new social public health
that positioned members of affected communities
as agents, who had taken up the challenge of HIV
and engaged with various pieces of knowledge
and understandings — from the medical and social
sciences as well as from their own everyday
experience—in order to preserve themselves,
their partners, and communities [87, 88]. Other
strategies based on medical knowledge and
advances have also emerged from within gay
community: strategies such as “strategic position-
ing” [94] and “reliance on undetectable viral load”
[95]. These strategies have become part of the
armoury of gay men in Australia. Some of these
are more effective in reducing harm than others,
but nonetheless give gay men a number of choices.
With the help of educators and on the basis of
research, gay men have used and will continue to
use medical and other knowledge to fashion pre-
vention strategies that, although they are not
100% risk-free, can be built into the everyday
patterning of their lives and be sustained.

Later Response: Upturn in HIV

The second illustration of partnership concerns
the upturn in HIV notifications at the beginning
of the twenty-first century in Australia. This illus-
tration describes the coming together of all mem-
bers of the partnership in an attempt to explain
and hopefully contain an upturn in HIV.

In general, what became apparent was that
although HIV notifications had remained rela-
tively stable and if anything were declining in
New South Wales over the period 2001-2006, a
different trend was observed in two other states
with relatively large populations of gay men and
with relatively high prevalence and incident
levels of HIV, Victoria and Queensland. In these
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two states there were substantial increases in HIV
notifications recorded over the same period.
Increases in HIV notifications were also reported
in two less populous states— South Australia and
Western Australia.

In response to the above, the Health Promotion
Committee of the NSW Ministerial Advisory
Committee on HIV/AIDS and Sexually
Transmissible Infections organised the NSW
Think Tank. The Think Tank was convened in
April 2007 to address the differences between the
three states and in an attempt to gain some under-
standing of them [96]. It brought together leaders
in HIV epidemiology and social research, clinical
sexual health, the HIV community, and officers
from the Communicable Diseases and AIDS/
Infectious Diseases Branch of the NSW
Department of Health and an observer from the
Australian Government Department of Health
and Ageing.

Over the course of the Think Tank meeting,
there were presentations covering HIV surveil-
lance, STI infections in gay men, behavioural
surveillance—including time trends in sexual
behaviour, HIV testing rates and time trends in
community viral load and levels of treatment,
and investment in HIV prevention, partnership
and capacity. These presentations in modified
form were published in a special issue of Sexual
Health [97] in 2008.

The Think Tank agreed that the observed
differences in HIV notifications in Australia
reflected differences in HIV incidence and were
not primarily an outcome of changes in HIV test-
ing patterns or notification procedures. It was
noted that there had been a stabilisation and a
subsequent decline in reported rates of unpro-
tected anal intercourse with casual partners (UAI-
C) among gay and other homosexually active
men in NSW from 2001 to 2006, including among
HIV-positive men. This trend was not observed
in Victoria or Queensland, where rates of UAI-C
have continued to increase to the extent that they
now equal or exceed those seen in NSW [44].
As noted in the NSW Think Tank Report [96]
(p. 3): “This is the single most important expla-
nation of the differences between the States —but
it is not the only one”.
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A number of other factors have also contributed
towards a stabilising of HIV notifications in NSW
compared with Victoria and Queensland. These
include: a reduction in the proportion of homo-
sexually active men reporting high numbers of
casual partners and an increase in the proportion of
men reporting no current sexual partners or only
having sex with one partner—both since 2003;
and a decline in the proportion of serodiscordant
relationships, and a concomitant increase in the
proportion of seroconcordant relationships [44].

There are other differences between one State
and another, but essentially the differences that
explain the reduction in HIV notifications in
NSW and the increases in HIV notifications in
Victoria and Queensland, are associated with
changes in risky sexual practices. The “safer”
sexual practice observed in New South Wales is
in turn highly likely to be related to the compara-
tively high per capita investment in HIV-
prevention in NSW. Compared with the other
States, NSW has maintained its investment in
HIV overall and in HIV prevention in particular,
with reviews and reinvestment implemented as
needed [16].

Part of the investment was and continues to be
earmarked for comprehensive social marketing
initiatives, which targeted both broad and specific
audiences of gay men, including HIV-positive men.
A comparative analysis of campaign material from
NSW and the other two States [96] indicated that
the material had engaged with changes in gay com-
munity culture and the place of HIV within it and
had adopted a wider focus on gay and other homo-
sexually active men’s health—in response to evi-
dence that this was an effective way to get HIV
prevention messages taken up by men who have
sex with men. The analysis also demonstrated that
the material was extremely well integrated with
other interventions, for example, a comprehensive
range of community development and group sup-
port programmes, sexual health testing and treat-
ment, mental health and drug harm initiatives.

A heavy emphasis continues to be placed on
partnership in NSW by all parties, with a range of
mechanisms—including formal and informal
committees and meetings, and the sharing of evi-
dence—available and utilised for relationship
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management, shared problem identification and
solving, consensus building, and strategy, policy
and programme development. There is a pro-
found sense of engagement and mutual trust and
respect between the members of the partnership
that is located in the calibre and the commitment
of those involved. As Bernard et al [16] (p. 193)
note: “An active commitment to and adequate
resourcing of HIV prevention by all stakeholders
in the HIV partnership—government and non-
government departments, researchers and gay
community organisations—is crucial if Australia
is to respond effectively to HIV among gay men
and other men who have sex with men”.

While these two examples do not prove conclu-
sively that the NSW approach—the HIV preven-
tion programme funded by NSW Health, informed
by epidemiology and social research, and coordi-
nated and managed by the AIDS Council of NSW
(ACON)—is effective in reducing HIV transmis-
sion, it is a feasible and non-contentious
interpretation.

Key Elements of Behaviour Change:
Evaluation

Compared with similar high-income countries,
Australia has been comparatively successful in
responding to HIV. Although there has been some
slippage, safe sex has been sustained for 25 years
(just under 70% of gay men continue to use con-
doms 100% of the time with their casual part-
ners). What have we learned?

Two papers recently compared HIV surveil-
lance data from North America, Western Europe
and Australia: Sullivan et al. [98] compare annual
percentage changes in annual HIV notifications
between 1996 and 2000 and 2000-2005 for
Australia, Canada, France, Germany, the
Netherlands, the UK and the USA. With the excep-
tion of Germany, while there was a reduction in
annual HIV notifications in all of these countries
between 1996 and 2000, Australia had the great-
est reduction of 8.1% compared with the 2.9% in
the USA, with the other countries falling between
these two figures. While all countries experienced
an increase in HIV notifications between 2000
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and 2005, the USA and Australia experienced the
lowest increases of 2.3 and 3.7% respectively.
The other countries experienced increases rang-
ing from 12% in Germany to 4.3% in Canada.

Stall et al. [99] report on HIV incidence rates
among MSM for the period between 1995 and
2005. With reference to the difference between
Australia and the USA in HIV incidence estimates
of 0.978 compared with 2.39, Stall et al. [99]
(p. 626) conclude as follows: “In short, expected
prevalence rates in the Australian case are roughly
half those calculated for US MSM by age 40.
While such facile comparisons ignore important
contextual variables that can drive HIV epidemics
at different rates across societies, this difference is
so stark that it raises the question of whether it is
possible to construct HIV prevention program-
ming and policy to yield far more successful
results among gay male communities than have
been obtained to date in the United States”.

So what is it that works? Our examination of
the available data in Australia indicates that there
are a number of key elements that give rise to
safe sexual practice and a lowering of HIV inci-
dence. Social transformation, which is best
achieved via advocacy, public talk and debate,
skill building and education, is what is necessary.
It is evident that gay men acting together as mem-
bers of a community rather than individually as
unconnected persons, have exercised a collective
rationality and the practice of anal sex has been
transformed as “safe sex”. It is also evident that
gay communities will continue to sustain safe sex
if informed by research evidence and resourced
and supported by government which funds their
AIDS Councils to support and educate them.
Community norms have been changed in response
to both threat of disease and promise of treatment.
If of community and reinforced by AIDS organisa-
tions, effective risk reduction strategies are likely
to be sustained by community members.

Australia unlike many other countries in the
world, did not adopt an approach in which single
interventions were trialled and tested. Indeed it
would have been very difficult to do this given
the history of the complex HIV-prevention pro-
gramme established across a range of institutions
and organisations. Instead Australian governments,
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both Federal and State, have supported and
funded community-based HIV prevention pro-
grammes alongside more broadly based cam-
paigns targeting the general population. They
have also evaluated the programmes that have
been put in place. They have done this by relying
on the evidence provided by the annual HIV and
behavioural surveillance, as well as from a range
of research studies, demonstration projects, and
process evaluations carried out by the National
Centres, independent evaluators, and the AIDS
Councils (for example see [18, 97]).

While debate continues about the appropriate-
ness and usefulness of randomised controlled tri-
als (RCTs), there is a growing agreement that
such evaluation is of limited use in this context
[100, 101]. As Hallett et al. [102] argue, there is
tension between indicators for monitoring and
evaluation, and variables required for a full and
sophisticated understanding of sexual risk.
Furthermore, because health promotion builds
over time as knowledge increases and social and
cultural norms and practices change, health pro-
motion is difficult to evaluate particularly with
reference to sexual behaviour change. High qual-
ity surveillance data in conjunction with behav-
ioural data and modelling studies are more likely
to be of use—especially when evaluating popula-
tion impact.

It is always difficult to pinpoint what has made
for success or failure but unquestionably the
Australian success, which has been a sustained
success over 25 years, is in part at least a function
of the social health model —genuine partnership
between government, affected communities, pub-
lic health and researchers; community-informed
health promotion and education alongside evi-
dence-based prevention; and a focus on social
relations and social transformation. The Australian
government established and continues to fund
community-based HIV prevention and support,
via the AIDS Councils. These councils are
informed by ongoing epidemiological and behav-
ioural surveillance and social research, within a
system of health care with a national insurance
scheme. Treatment is guaranteed to all those who
need and seek it by a highly skilled cadre of health
care specialists and general practitioners.
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Effective social public health recognises that
people are not only individuals but members of
groups, networks and collectives. It recognises
and indeed relies on the fact that people interact
(talk, negotiate, have sex ...) fogether and that
social relations and their transformation are the
bread and butter of change. Safe sex is sustain-
able because it is OF community.
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