Chapter 14
The Case for Comprehensive, Integrated,
and Standardized Measures of Health in Cities

Patricia L. McCarney and Anita M. McGahan

After decades of unprecedented migration into urban areas, the iconic demographic
development of the twenty-first century is indigenous growth of cities.! The world’s
urban population is projected to reach 4.2 billion by 2020, and the urban slum popu-
lation is expected to increase to 1.4 billion by 2020. While 10 % of the world’s
population lived in cities in 1900, 53 % of the world’s population now resides in an
urban area, and by 2050 this number is expected to exceed 75 %. As a planet, we are
about midway through this transition. The world is said to have crossed the so-called
rural-urban divide in 2007.

'This demographic transition was noted very early in its history by Lewis Mumford (1956) in his
seminal work “The Natural History of Urbanization,” in Man’s Role in Changing the Face of the
Earth (Edited by William L. Thomas). Many documents from the international development
agencies have tracked this transition with one of the more important ones being produced by the
UN in 2001 and titled Cities in a Globalizing World: Global Report on Human Settlements
(UNCHS 2001).
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Most of this demographic shift is occurring in low- and middle-income countries
(LMICs). Nations such as Canada are already through much of the transition. In the
mid-1870s, Canada was 20 % urban and 80 % rural, whereas by 2005, this balance had
reversed to 80 % urban and 20 % rural. Other relatively HICs have moved through
similar transitions, including Brazil (now 86 % urban), the United States (82 %),
Australia (89 %), United Kingdom (90 %), and Jordan (78 %). In global terms, it is the
LMIC nations that are emerging as pivotal actors in this demographic transition.
Virtually all of the world’s future urban population growth is predicted to occur in less-
developed countries. Cities of the developing world will absorb 95 % of population
growth and will be home to 80 % of the world’s urban population.

This global transition is also marked by a growing number of exceptionally large
cities. In a UN ranking of city agglomeration by population, it was found that by
2005, the number of megacities (defined by the UN as greater than ten million) had
increased to 20, and it is projected that there will be 22 megacities in 2015. With 35
million residents in 2005, the metropolitan area of Tokyo was by far the most popu-
lous urban agglomeration in the world. Tokyo was followed by Mexico City and
New York-Newark, each with 19 million residents, and Sdo Paulo, with 18 million
people. In 2005, megacities accounted for about 9.3 % of the world’s urban popula-
tion [1]. By 2015, 17 of these 22 megacities will be in the LMICs [1].

Thus, one out of every three people living in cities in 2020 will live in impover-
ished, overcrowded, and insecure living conditions (UN-Habitat 2007). Global
health risks, policy challenges in health services, and other health issues find par-
ticular expression in the world’s cities as they grow. The relationships between
health and other city conditions are increasingly complex and entangled— social
cohesion, safety, security, and stability are being challenged by social exclusion,
inequities, and shortfalls in basic services. Health is one manifestation of a city’s
complex conditions in each of these areas.

City leaders around the world have expressed intensified interest in the mechanisms
available for supporting and promoting the health of both new and established residents.
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This stems in part from the recognition that, in many ways, the path toward healthier
cities is entwined with more effective governance and innovation in local urban policy.
As the globe’s population has congregated in major urban centers, the nature of health-
care needs for urban populations has also changed. The health of a city’s residents
depends on critical infrastructure, the maintenance of water and sanitation systems, the
availability of affordable housing, the protection of spaces for physical activity, the
extent of pollution, and the strength of the economy, among many other conditions.
Thus, the governance of a city has a profound impact on the health of its inhabitants.
Understanding this link requires a broader scope of inquiry and a more nuanced
understanding of what factors are worthy of attention in the urbanized and urbanizing
setting. In other words, improving the health in any city must account for the complex-
ity of layered conditions in the city, including its governance profile.

At the same time as cities are growing, healthcare industries are globalizing.
A crisis of cost is occurring in many regions of the world [2]. Innovations carry the
potential to sustain and improve quality of life and quality of health, but they must
also be affordable both as investments and in operation. As a result, particular atten-
tion has focused on the opportunities for frugal or low-cost innovation in cities in
which per capita income is lower than the global average. Healthcare innovation
represents the convergence of both municipal and health policy. The challenge is in
simultaneously innovating to improve the health of the poor while assuring that
such innovation is locally relevant, given the complex fabric of issues unique to
each city [3].

Meeting both the localized needs of a city’s urban population and tapping the
potential of global health innovations requires a comprehensive understanding of the
complex condition of a city, as well as its prospects for improving health. In this
paper, we argue that standardized city indicators, developed in partnership with city
leaders to establish a common, accepted methodology for measuring health and other
urban conditions, can unlock an understanding of each city’s unique and shared
health challenges and thus enable cross-city learning. This understanding is a prereq-
uisite for effective action to improve the health of urban populations.

Nothing about the development or interpretation of standardized indicators is or
should be simple. Such metrics must be developed collaboratively —through con-
sultation with city leaders—to achieve legitimacy and relevance. The complexity of
a city’s conditions defies a ranking-based interpretation of such standards. Instead,
comparisons must be accompanied by a detailed and qualitative interpretation of the
relative circumstances of cities. The task of developing standard metrics must there-
fore be undertaken with sensitivity and commitment.

At the same time, the need for such measures is significant. The growth of major
urban settings has many implications for the health of their inhabitants. Our ability
to understand these effects has been hindered by a lack of comprehensive metrics
for meaningfully measuring health in cities. While some data on health are avail-
able, we know little about the strategies and dynamics of improvements in health in
settings where migration has been significant and/or where indigenous growth has
occurred. We know even less about returns on major civic investments in health.
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Thus, in spite of the obvious relevance of health metrics, the relationship between
urbanization and health has remained under-discussed and under-studied.

With a view to addressing this gap, this paper will seek to make the case for
integrated assessments of the relationship between health and urbanization. In making
this case, we will briefly review the connections between various facets of city
conditions and health. The core of our argument is that the evolution of cities has
introduced new layers in our interpretation of urban health, new complexities in
governing cities with respect to health services, and new research challenges to
measure and monitor health in cities. How do we address this multiple layering and
new complexity? How do we account for the unique health circumstances of each
city while exporting best practices and fostering mutual learning across city bound-
aries? We argue that we can only obtain answers to these questions through a much
broader and more comprehensive framework for assessing health than is available
today, and we highlight a leading initiative based at the University of Toronto—
namely, the Global City Indicators Facility (GCIF).

Facets of a Comparative Measurement Framework
for Cities and Health

Historically, measures of the health of populations have fallen into two broad
categories. The first category involves involves hard measures of medical capacity.
This refers to quantitative assessments of factors such as the number of doctors per
capita, the number of hospital beds, and gross expenditures on health services. The
second category involves cross-sectional measures of population health with
respect to specific outcomes such as infant mortality rates, life expectancy at birth,
and maternal mortality. In this sense, all measures of health have been tied directly
to traditional health sector indicators.

Recent emphasis on public policy and the social determinants of health has led to
greater emphasis on project-specific assessments, in particular “evidence-based”
analysis of the incremental impact of particular interventions on population health.
Yet despite impressive efforts to improve understanding of the impact of particular
programs, the applicability of these analyses has been limited primarily because the
context for each intervention differs. In addition, the metrics relevant to a particular
program reflect its idiosyncratic goals and thus differ by project, making comparability
across studies difficult to achieve.

While these approaches are certainly not without merit, we recognize that there
are a number of opportunities to develop comparative metrics that can inform the
implementation of programs and policies. Without comparability, city leaders can-
not assess the performance of their municipality’s programs. However, developing
“comparable” metrics must allow for the complexities associated with health factors,
such as the levels of inequality and poverty within a city, the degree of participatory
local governance, and the impacts of environmental, economic, and social conditions.
As a result, we propose quantitative comparative analysis—both in cross section
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Exhibit 14.1 Facets of city life

and longitudinally —interpreted through integration with qualitative assessments of
the complexities of each city’s conditions with a view to exposing a more holistic
picture of the status of health in cities (Exhibit 14.1).

This kind of comprehensive system of comparative, system-based assessments
must include of the following facets of city life that have been documented as relevant
to public health.

Education

Education is among the most important determinants of health in a city’s landscape [4].
The correlation is sufficiently strong as to support the view that education—and
especially the primary education of girls—is one of the most effective forms of
preventative medicine [5]. Literacy, quantitative skills, and the ability to commu-
nicate effectively provide a city’s youth with the capacity to envision alternatives
related to personal health, such as avoidance of violence, the pursuit of nutrition,
and a basic capability to self-diagnose illnesses such as malaria. Education is criti-
cal to one’s ability to obtain meaningful employment and is essential for building
a population with the ability to problem solve, think critically, and behave
resourcefully.

As literacy and education are so closely tied to socioeconomic status, increased
education reduces poverty and thus allows communities to overcome economic bar-
riers to access to health [6]. By cultivating an understanding of the consequences of
behavioral choices and of alternatives, education can dramatically reduce the spread
of communicable diseases such as malaria and sexually transmitted diseases such
as HIV/AIDS. It has the effect of improving maternal health, child health, and
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newborn survival. A comprehensive examination of the health of cities must there-
fore account for such factors as levels of primary-school enrollment, the rates of male
and female attendance, and primary and secondary school completion rates.

Housing, Clean Water, and Sanitation

Safe and affordable housing is an integral component of urban health. Chronic
homelessness is often a direct burden on a city’s healthcare system.? The absence of
safe and affordable housing engenders desperation and can lead to vulnerability to
violence, poor nutrition, mental health issues, and exposure to infectious disease [7].
Poor housing is also frequently accompanied by practices such as in-home, open-pit
cooking and inadequate separation of water and sanitation facilities, which expose
city dwellers to carcinogens and perniciously drug-resistant waterborne diseases [8].
In short, access to housing is significant both to the physical and mental health of a
population. Variability in the quality of available housing may exacerbate the health
impacts of inadequate housing. For example, increases in the value of housing may be
accompanied with reduced options for shelter. Poorly maintained, low-income hous-
ing may be only marginally healthy due to problematic air quality, pervasive mold,
disease-amenable dampness, and inadequate emergency equipment.

Employment

The rate of employment is among the most significant determinants of health within
a population. Of course, an immediate impact of employment is normally income,
which confers direct benefits on workers who almost invariably use income to
improve nutrition, personal security, and housing. Employment also confers other
benefits on workers, such as social support, the prospects of long-term security, and
mobility [9]. While sound and secure employment can have immediate and long-
term benefits to a person’s health, in environments where employment is less safe or
secure, the adverse impact on one’s health can be significant [10]. Unemployment
or underemployment may harm one’s health by prohibiting access to necessary care
or by undermining nutrition or housing. Dangerous and stressful jobs and work-
places with minimal safety and security measures may also materially reduce a
worker’s prospect of health.

2Consider, for example, the Vancouver Coastal Health organization’s adoption of a “housing first”
strategy to address health issues in the city’s notoriously impoverished downtown east side.
The belief that housing is not only significant in providing immediate physical wellbeing but also
dramatically reduces the prevalence of many health issues drove the innovative policy. The goal
was to reduce the rates of homelessness in the area and simultaneously reduce the burden of pre-
ventable illnesses on the local healthcare facilities.
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Peace and Security

Beyond the simple threats of physical danger and violence that are posed by the
presence of conflict and civil unrest, the absence of peace and security impacts
health in many other ways [11]. One of the most immediate is food insecurity [12].
When cities are engaged in or subjected to conflict, the regular importation of food-
stuffs is almost always disrupted and may even be halted. Health conditions suffer
accordingly and may become acute in regions already at risk due to malnutrition.
Similarly, conflict may disrupt access to health facilities—for example, when civil-
ians cannot leave their home for travel to hospitals or clinics due to the risk of injury
en route. In contexts where movement is limited due to conflict, access to medicine,
clean water, and heating fuel may also be limited. Lack of access to antibiotics or
painkillers can trivialize the entire operational capacity of a medical team, as we
have seen in many humanitarian crises (and recently in Homs, Syria) [13].

In cities where conflict or destabilization progresses, the likelihood of “medical
flight” increases. Medical flight occurs when medical professionals or medical
NGOs withdraw from a city, either voluntarily or on command, out of concern for
safety. In 1995, humanitarian medical organizations left the city of Goma in the
Democratic Republic of Congo (then Zaire), due in part to a belief that their medi-
cal contributions were having the effect of perpetuating conflict by enabling the
health of the perpetrators of crimes [14]. The decision to depart was, however,
adverse for thousands of Goma residents who no longer had access to any medical
facilities [14].

Innovation Capacity

The presence of industry and the ability to develop a local economy or participate in
regional or global markets are not only beneficial for employment but also increase
a particular city’s capacity to innovate and therefore achieve comparative advantage
[15]. Over time, the ability of a city to flourish depends in a detailed way on the
micro-dynamics of exchange among residents and the unique character of the city
that emerges. Innovative cities and the ideas they spawn stimulate exchange that
heightens a city’s value added in the broader region and around the world, which
ultimately makes the city economically sustainable.

Where there is capacity to innovate, there is greater achievement of context-
specific solutions to health issues. The high-cost health solutions used in devel-
oped nations may not be sustainable or similarly effective in less-developed
contexts [15, p. 17]. Low-cost innovations that have the ability to permeate health
systems and practices in developing countries will have a far greater impact than
externally imposed short-term, high-cost solutions [15, p. 25]. However, where
there is no capacity or support for this type of innovation within a city, the poten-
tial benefits to population health are lost—which can have dire consequences in
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nations that already face health burdens from many of the aforementioned determi-
nants of health. For example, this would certainly be true of Haiti, Somaliland, and
South Sudan.

Designing a Comparative Measurement Framework
for Cities and Health

Comparative health measures for cities and a broadened basis for a more informed
contextual analysis for health in cities requires a platform of city data that is com-
parative and globally standardized across cities. The processes by which such a set
of metrics is developed are crucial to their legitimacy and usefulness. Similarly, a
careful interpretation of the metrics that integrates qualitative assessments and
reflects the unique conditions of each city’s context is central to carrying out an
apolitical assessment.

The Global City Indicators Facility (GCIF) has been established to respond to
the urgent need for a globally standardized set of city indicators. Headquartered at
the University of Toronto, the GCIF hosts a network of some 250 cities worldwide
and provides a globally standardized system for data collection that allows for
comparative knowledge and learning across cities globally (see Exhibit 14.2).

The GCIF is currently developing a Global City Indicators Standard within the
framework of the International Organization for Standardization (ISO) to ensure a

Exhibit 14.2 The Global Cities Indicator Facility
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consistent and standardized methodology for city indicators. This work is being
undertaken with the Technical Committee on Sustainable Development in
Communities (TC268) to develop a new series of standards for a holistic and inte-
grated approach to sustainable development.

The development of the indicators has only begun. No comprehensive assess-
ments are yet publicly available, but the discourse surrounding the construction of
the database has already yielded a number of important insights regarding the design
of a comparative measurement framework. The prospective power of these indica-
tors, in this age of urbanization, is in the hands of city managers, politicians, health
planners, researchers, business leaders, designers, and other professionals who seek
to promote livable, tolerant, healthy, sustainable, economically attractive, and pros-
perous cities globally.

One critical facet of the GCIF’s work is the necessity of partnerships in the inter-
pretation of the data generated through an assessment of any city’s profile. The GCIF
assists cities in drawing comparative lessons from other cities locally and globally.
The GCIF online platform enables cities to compare and learn from other cities rela-
tive to their peer groups. Cities can sort themselves into relevant peer groups, for
example, according to their population size or region in order to draw comparative
lessons. Cities can also sort themselves into other comparative peer groups such as
climate type, land area, GDP per capita, or gross operating budget. This comparative
approach creates a knowledge network that connects cities and builds global
partnerships.

As these collaborations develop, city leaders such as mayors and city managers
increasingly ask for comparative analysis: How are we doing relative to our peers?
How can we learn from our peers in order to better plan for the future?

The Challenge of Knowing Where to Draw the Line

The GCIF indicators are structured around 20 themes and measure a range of city
services and quality of life factors which can support and provide a framework for
health planning in cities. The current set of global city indicators was selected based
on a pilot phase with nine cities and from significant input from the current member
cities, ensuring that these indicators reflect city information needs, interests, and
data availability. A subset of these indicators related to health is included as
Exhibit 14.3 in the GCIF Profile titled Health in the City.

This profile includes a platform of health indicators for cities according to themes:
Governance; Economy; Demographics; Demand for City Services; Environmental
Stressors; Healthy Living Space; Potential Health Hazards; Access to Information,
Education, and EMS; and Level of Healthcare Service.

A central challenge in the development of this list of indicators is in “drawing
the line,” i.e., identifying which facets of city conditions will not be considered an
element of health. City leaders involved in the project naturally favored measures
that reflected the unique conditions of their urban environments. Several GCIF
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conferences were held to negotiate metrics among members of the facility to achieve
a balance that allowed both comparability and captured systematically-relevant
nuances of cities under varying circumstances. For example, after considerable
discussion and reflection, conference participants elected to include measures of the
stability of electricity as a critical component of the health system—primarily
because frequent and long outages have a direct impact on health needs.

The Challenge of Accurately Measuring Change

Effective measurement requires not only cross-sectional validity but also inter-
temporal series that support an understanding of how the circumstances of a city
develop over time. The measurement of change in critical variables is central to the
identification of a particular policy with a particular outcome.

Measuring health indicators accurately in these settings is complicated by many
factors, including the absence of consistent systems of citizen registration, mortality,
clinical outcomes, police action, school enrolments, and the quality of water, to name
only a few. As the quality of measurement systems improves, accuracy depends not
only on capturing contemporaneous metrics on each relevant dimension but also on
tracking progress in the measurement itself. Such tracking is essential to the avoid-
ance of attribution bias in improvements. In other words, an observed improvement
in childhood education, may be partly due to actual improvement in school systems
and partly due to better mechanisms of assessment. Understanding the difference is
central to understanding the payoff to investments in health improvements. The chal-
lenge of effective implementation of systems for tracking improvement requires, in
impoverished settings where the demand for resources is high, the diversion of cru-
cial capabilities to tracking metric quality.

The Challenge of Comprehensiveness

The demographic transition occurring globally in cities is also marked by shifting
age cohorts and, more generally, marked by aging populations in major geographic
regions. Significant advancements in human development and public health have
resulted in higher living standards and a global population that lives longer [16].
Statistics indicate that the global life expectancy rate has risen from 47 years in the
1950s to 65 years at the turn of the new millennium [17]. In Japan, a highly devel-
oped country, the average life expectancy is over 80 years, and by 2050, it is expected
that those under the age of 20 will be outnumbered by those over the age of 80 [17].
Although these factors suggest major gains in human capabilities and knowledge,
they also bring about a new set of challenges. Global population growth coupled with
increased life expectancy rates indicate that aging is emerging as a pressing policy
and development issue [18]. The number of senior citizens (aged 60 and over)
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will grow from 11 % in 2006 to 22 % by 2050 [1]. For the first time in human history,
seniors will outnumber children aged 0-14 years [1].

This demographic shift brings with it a new set of policy challenges, particularly at
the city level, and a new demand for metrics that account for these changes. This is
especially true for LMICs, which must deal with the effects of an aging population in
addition to the burdens of poverty. According to UN-Habitat, “in developing countries
the share of older people in urban communities will multiply 16 times from about 56
million in 1998 to over 908 million in 2050. By that time, older people will comprise
one fourth of the total urban population in less developed countries” [19]. In Africa,
aging is not visible in most policy dialogue and so tends to be de-prioritized in terms
of budgetary allocations, thereby increasing the vulnerability and marginalization of
older Africans [20]. These predictions indicate that policy decisions at the city level
are becoming increasingly vital to the state of the world’s aging population. Evidence-
based decision-making facilitated by indicators will prove invaluable in maneuvering
through this demographic transition.

Early Insights

The issues raised in the implementation of a system of comprehensive, integrated,
and standardized measures of health in cities reflect a larger and more fundamental
question regarding urbanization. The rapid growth of cities and the transformation
of nations to urban predominance raise a core set of challenges in the governance of
cities. Governing frameworks and constitutions, created under historic circum-
stances of largely rural societies, are increasingly contested with the rise of cities.
Key questions arise in cities worldwide and in almost all nations: What are the rela-
tive roles of national and local governments in managing cities? In particular, how
should responsibilities and fiscal powers be distributed between different tiers of
government, as an increasing proportion of a country’s population is concentrated
in cities? In terms of health, what multilevel governance model is preferred, and
how does one determine answers to this governance arrangement locally?

The devolution of powers to the municipal level is often argued as a means by
which to achieve good urban governance. Granting municipal governments control
over revenues and expenditures, raised and spent locally for local benefit, aids in the
improvement of a city’s “livability” through improved performance and effective
delivery of city services.

Empowering municipal governance is made more complex, however, by the
growth of the urban population, its geographic spread across existing municipal
boundaries, and its diversity. The actual economically functional areas of cities and
their competitive geographic concentrations have rendered existing municipal
boundaries and structures of governance outdated and ill equipped to confront the
challenges of cities in the twenty-first century. In the UN-Habitat’s State of the
World’s Cities Report 2008/2009, McCarney and Stren argue that governance across
vast and multiple jurisdictional boundaries is plagued with fragmentation in
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policy, decision-making, management, and implementation. Poorly understood and
poorly governed cities can neither deliver services nor support sustainability, pov-
erty alleviation, and prosperity agendas. A growing challenge will be how to deter-
mine appropriate governance structures for managing urban areas and the
inter-jurisdictional issues that megacities engender [21]. New systems of urban gov-
ernance are required for inclusive and healthy cities that can deliver on the eco-
nomic, social, and environmental promise of urbanization.

The effectiveness of governance is the determining factor in whether a popula-
tion will be passive recipients of health interventions or active participants in a
healthy city. Effective health governance in the face of rapid urbanization can only
be achieved when decisions are supported by accurate, timely, and relevant infor-
mation about both health conditions and the effectiveness of health interventions.
The decentralization of the administration of effective health policy depends cru-
cially on the development of a skilled workforce steeped in an understanding of the
complexities of achieving desired health outcomes, plus a workforce equally
skilled in the administration of health protocols. Effective health interventions
should and must be targeted at elements of city conditions that are most relevant to
the city’s health profile: education, housing, water, sanitation, peace and security,
and innovation systems. Targeting efforts at specific root causes while tailoring
them to the constraints of a city’s capacity is only manageable when information is
readily available about a city’s performance. Where the operations of governance
have access to increased information, more informed decision-making becomes
possible. This will require more extensive research and analysis of the indicators
discussed above and the contextualization of this information within the gover-
nance of a given city.

Even as the GCIF develops, data limitations at the city level and the difficulties
of translation of metrics into city management and informed policy point to critical
challenges for the future. Already we envision the need for a deeper examination
of the factors that shape health and the extent to which they can be measured com-
prehensively. There is reason to believe that education, empowerment, and innova-
tion are mutually complementary and can best be understood not separately but in
an integrated model of city dynamics. The GCIF contributes to the improved health
of cities by sparking interactions among city leaders on the precise elements of
such a model.
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