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Abstract Human immunodeficiency virus (HIV) and
sexually transmitted infections (STI) testing rates are
amongst the highest in the world among men who have sex
with men (MSM) in Australia. However, notable minorities
have never tested and many MSM have not tested recently.
To examine testing routines and assess covariates of test-
ing, an online survey was conducted among MSM in New
South Wales. Five hundred and eighty non-HIV positive
MSM (Mean age: 29.33 years) were randomized to answer
questions on barriers to testing for HIV or STI. One in five
(20.9 %) non-HIV-positive participants had never tested
for HIV, 27.2 % had no HIV testing routines, 22.8 % had a
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moderate HIV testing routines, and 29.1 % had strong HIV
testing routines. Similar patterning was observed for STI
testing. In multivariate analyses participants’ knowledge,
beliefs, attitudes, subjective norms and perceived behav-
ioral control were moderately related to HIV and/or STI
testing routines and some associations were specific to
either HIV or STI testing or to particular routines. Findings
highlight that multiple social-cognitive factors each play a
role in explaining HIV and STI testing among MSM. To
effectively promote regular testing in MSM, programs face
the challenge of having to address a range of hurdles, rather
than a few major obstacles.

Keywords MSM - HIV testing - STI testing - Barriers to
testing - Sexual health promotion

Introduction

Sexual health screening remains a critical component of
efforts to control epidemics of human immunodeficiency
virus (HIV) and other sexually transmitted infections (STI),
providing a necessary gateway to timely antiretroviral
treatment and a unique platform for prevention [1-5],
including for emerging approaches making use of antiret-
roviral drugs to lower the likelihood of HIV transmission
and acquisition [6-8]. Regular HIV and STI testing is of
particular importance for gay and other men who have sex
with men (MSM), who continue to be disproportionately
affected by HIV and STI epidemics globally [9, 10].
Between one-quarter and one-third of HIV infections
among MSM in high-income countries may be undiag-
nosed, possibly accounting for the majority (50-90 %) of
onward transmission of HIV among MSM [11-14].
Authoritative clinical guidelines recommend that non-HIV
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positive, sexually active MSM test at least annually for
HIV and STI, and test more frequently if they are at higher
risk [15-17]. Coverage and frequency of HIV and testing
among MSM however continue to fall short of recom-
mendations, including in Australia where rates have long
been among the highest in the world [18, 19].

Various strategies are being tested to promote regular HIV
and STI testing among MSM, mostly by employing nudging-
type approaches making beneficial choices easy choices
[20]. Supported by social marketing [21], innovative con-
temporary interventions aim to make HIV and STI testing
more accessible, convenient, rapid, culturally appropriate
and normative [22-27]. This re-orientation of health ser-
vices, systems and technologies is undoubtedly an important
component of promoting regular HIV and/or STI testing, and
evaluations are promising [28]. To date, robust evidence
from controlled studies is however limited [29], and it
remains to be established to what extent interventions pro-
mote increases in rates of regular HIV and STI testing among
MSM, and contribute to earlier detection.

Previous research illustrates that HIV and STI testing
among MSM is affected by a multitude of personal, social,
cultural, financial, as well as health service factors [30-32].
The complex interplay of these factors best explains
changes in testing practices and may attenuate the potential
benefits of welcome health service interventions. This is
illustrated by a survey among MSM in Scotland that found
that HIV testing had substantial increased between 2000
and 2010, and was no longer associated with service-rela-
ted barriers [33]. Over time, HIV testing remained asso-
ciated with fear of a positive test result, HIV testing norms,
attitudes to sex with a positive partner, and perceived
benefits of testing, suggesting that HIV testing had not
become normalized [33]. These findings raise questions
regarding what types of interventions are likely to be most
effective in promoting HIV and STTI testing among MSM,
and underscore the importance of a comprehensive
understanding of potential barriers to testing. Behavioral
and social research regarding HIV and STI testing and
potential barriers among MSM has to date however
remained largely descriptive [30], with some studies
exploring socio-demographic covariates [34] or self-
reported reasons for (not) testing [35]. The development of
effective interventions to promote HIV and STI testing
requires robust correlational or experimental evidence of
barriers and their relative influence. Evidence is in partic-
ular required regarding barriers to regular testing for HIV
and STI, as well as with respect to similarities and differ-
ences in barriers to testing for HIV or STI.

As health behaviors, including HIV and STI testing, are
shaped by a wide range of factors [36], theories provide
invaluable tools to guide the identification of critical influ-
ences on behavior and promote the success of interventions
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[37]. Ilustrating this ‘causal density’, the multiplicity and
complexity of potential influences [38], ecological concep-
tual frameworks distinguish influences on behavior at mul-
tiple, intersecting levels of analysis [39], including the
individual, interpersonal, organizational, community, soci-
etal and supranational [40]. Social-cognitive factors and
processes, including people’s knowledge, beliefs, attitudes,
emotions and self-regulation strategies, are thought to be
particularly important in shaping behavior, as they are con-
sidered proximal determinants that can mediate the effects of
other, more distal influences on behavior and are open to
change through cost-effective health communication and
health education approaches [41]. Social-cognitive factors
may also signal the influence of social, cultural, financial and
systems barriers, underscoring the importance of interven-
tions promoting service, policy and regulation changes to
support the creation of enabling environments [42].

Using an eclectic approach informed by various social
cognitive theories of behavior [37, 41, 43], we identified a
comprehensive set of social-cognitive factors that might be
associated with HIV and STI testing among MSM. These
factors include knowledge of HIV and STI, perceived sus-
ceptibility to and severity of infection with HIV and other STI,
beliefs and attitudes regarding testing for HIV and/or STI,
subjective norms regarding HIV and/or STI testing, and per-
ceived behavioral control regarding HIV and/or STI testing.
Our review of previous research suggested two additional
factors that may influence HIV and/or STI testing in MSM:
fears and worries about HIV or STI testing and perceived
stigma related to (testing for) HIV or STI [30-33, 44].

Using data from a self-report online survey, this paper
describes the HIV and STI testing practices of a convenience
sample of MSM from New South Wales, Australia. The
study in particular assesses men’s perceptions of the extent to
which they consider that they routinely test for HIV and/or
STI, distinguishing between non-testers, non-routine testers,
testers with moderate routines and testers with strong rou-
tines. Associations between testing routines and socio-
demographic characteristics, sexual risk-taking and social-
cognitive factors are examined. Analyses will assess the
extent to which barriers to and facilitators of regular testing
are similar or different for MSM who have never tested, have
no testing routine or have a moderate testing routine. The
study also explores similarities and differences in potential
barriers to and facilitators of HIV and STI testing.

Methods
Recruitment and Procedures

A self-report survey entitled ‘How much do you care?” was
conducted online between April and October 2011 and
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participants were recruited through Facebook. Using geo-
location, ads were displayed only to Facebook users who
lived in New South Wales or the Australian Capital Ter-
ritory (i.e., Canberra and environs; landlocked within New
South Wales), Australia. Participants had to identify as
male, be 16 years of age or older, and have checked the
option reflecting an interest in men in their Facebook
profile. Participants were also required to be sufficiently
fluent in English as the questionnaire was not available in
other languages. Facebook users who clicked on the ads
were automatically transferred to the survey website. The
comprehensive survey encompassed 265 questions and
took on average 35 min to fill in; HIV positive men
responded to 7 additional questions regarding living with
HIV. The measures included in this study are described
below and available from the authors. Participants who
provided complete data entered a prize draw of vouchers
with a total value of AUD 400; no other reimbursement
was provided. The study protocol was approved by the
Human Research Ethics Committee of The University of
New South Wales.

Measures
Socio-Demographic Characteristics

Participants’ reported several characteristics that were
dichotomized for the purpose of analyses: age (26 years
and younger vs. older than 26 years), place of residence
(country NSW or ACT vs. Sydney or Canberra), level of
education (undergraduate degree or higher vs. no university
education), cultural background (Anglo-Australian vs.
other background) and sexual identity (exclusively or
predominantly gay vs. non-gay).

Sexual Behaviors and Risk-Taking

Assessments encompassed the number of male partners
participants had had in the 6 months prior to the survey.
Participants were also asked if they had had any regular
and/or casual partners in the past 6 months. Participants
who reported a regular male partner in the past 6 months
were asked how often they had anal sex with this partners
and how often condoms were used, separately for insertive
and receptive anal sex. Similar questions were asked of
men who had casual male partners in the past 6 months.
Two dichotomous indicators of sexual risk-taking were
calculated from these data: any unprotected anal inter-
course (UAI) with a regular partner in the previous
6 months (no vs. yes) and any UAI with a casual partner in
the previous 6 months (no vs. yes).

HIV and STI Testing Routines

Participants were first asked if they had ever tested for HIV
and or STIs and, if so, how many times they had tested for
HIV and/or STIs, when they had last tested and what the
result of the last test was. Participants were also asked to
indicate to what extent they agreed or disagreed with the
following statements: ‘I test for HIV on a regular basis’
(for participants in the HIV arm) or *‘I test for STIs on a
regular basis’ (for participants in the STI arm); responses
were given on a S-point scale (totally disagree—totally
agree). Responses to questions regarding testing practices
and perceptions of regular testing were combined into
indicators of HIV and STI testing routines. For HIV testing
as well as for STI testing, men who had never tested were
classified as ‘non testers’, and men who had tested but
indicated that they did not test regularly were classified as
‘non-routine testers’. Participants who had tested and
somewhat agreed that they tested regularly were classified
as ‘moderate routine testers’. Participants who had tested
and totally agreed that they tested regularly were classified
as ‘strong routine testers’.

Barriers to Testing

To reduce participation burden, participants were ran-
domized into one of two arms and answered questions on
social-cognitive barriers to testing for either HIV or STI.
Random group assignment is a standard option of the
software NETQ PRO (Version 6.7; Netquestionnaires,
Utrecht, The Netherlands) that was used for data collection
and is enabled by an in-built algorithm generating random
numbers to allocate participants to study arms.

Knowledge of transmission, symptoms, health conse-
quences and treatment related to HIV was assessed with
eight items (two for each knowledge domain), which could
be answered as either ‘true’, ‘false’ or ‘don’t know’. STI-
related knowledge was assessed for STI in general and
specifically for Chlamydia, gonorrhea, syphilis, herpes,
human papilloma virus (HPV), lymphogranuloma venere-
um (LGV) and hepatitis B (32 items, 1 for each knowledge
domain per STI). Correct answers were summed and
recoded into a knowledge score for HIV or STI, ranging
from 0-10.

Participants’ perceived susceptibility to HIV infection
was assessed with two items that asked them to indicate
their perceived chance and likelihood of contracting HIV.
Similar items assessed participants’ perceived chance/
likelihood of contracting an STI. Internal consistency of the
assessment of perceived susceptibility was high (HIV:
Cronbach’s o = .91; STIs: Cronbach’s o = .95). Respon-
ses were given on a 5-point scale (Very low chance/very
unlikely—Very high chance/very likely), and items scores
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for each measure were averaged; higher scores indicate
higher levels of perceived susceptibility.

Perceived severity of HIV was assessed with one item
that asked participants to indicate how serious it would be
for them to contract HIV. Perceived severity of STIs was
assessed with eight similar items, including for any STI
other than HIV in general and specifically for Chlamydia,
gonorrhea, syphilis, herpes, HPV, LGV, and hepatitis B;
responses were given on a S-point scale (Not serious—
Very serious). Internal consistency of the eight items
assessing perceived severity of STIs was very high
(Cronbach’s o = .94), and scores for the STI items were
averaged; a higher score indicates higher perceived
severity.

Beliefs regarding testing for HIV and for STIs were each
assessed with ten items referring to possible positive
aspects of testing (i.e., perceived pros, advantages or ben-
efits), for example: ‘Testing has several advantages’,
‘Testing gives peace of mind’, ‘Testing prevents passing a
potential infection on to your partners(s)’, ‘Testing helps to
put new relationships on the right track’. Eleven items
assessed possible negative aspects of testing (i.e., perceived
cons, disadvantages or costs), for example: ‘Testing is
expensive’, ‘It’s not easy to know where to go for testing’,
‘Testing is stressful when thinking about the consequences
of being infected’, ‘Testing could make your sexual partner
angry with you’. Responses were given on a 5-point scale
(Totally disagree—Totally agree). Internal consistency of
the assessments of perceived pros of testing was high (HIV:
Cronbach’s o = .83; STI: Cronbach’s o = .86), as was
internal consistency of assessments of perceived cons of
testing (HIV: Cronbach’s o = .81; STI: Cronbach’s
o = .83), and item scores for each measure were averaged;
higher scores indicate more perceived pros or cons of
testing.

To assess overall attitudes regarding testing, participants
rated five evaluative adjectives regarding testing for either
HIV or STI in general (‘Testing for HIV/STI is: beneficial,
pointless, important, appropriate, good’); responses were
given on a 5-point scale (Totally disagree—Totally agree).
Internal consistency of the assessment of attitudes regard-
ing testing was very high (HIV: Cronbach’s oo = .91; STI:
Cronbach’s o = .92), and item scores for each measure
were averaged; higher scores indicate more positive
attitudes.

Subjective norms regarding HIV testing were measured
with five items that asked participants to indicate the extent
to which they thought various social referents supported
their testing for HIV (‘People I know’, ‘Close friends’,
‘Casual sex partners’, ‘Regular sex partner(s)’, ‘Family’);
responses were given on a 5-point scale (Social referents
think Definitely should not test—Definitely should test).
Five similar items assessed subjective norms regarding
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STI-testing. Internal consistency of the assessments of
subjective norms was very high (HIV: Cronbach’s o = .92;
STI: Cronbach’s o = .91); item scores for each measure
were averaged. Higher scores indicate subjective norms
that are more supportive of testing.

Perceived behavioral control regarding HIV testing was
measured with five items assessing the extent to which
participants thought that testing for HIV was under their
control or easy for them if they wanted to (e.g., ‘When 1
decide to test, nothing will prevent me’, ‘It’s easy to get
tested’). Responses were given on a 5-point scale (Totally
disagree—Totally agree). Five similar items assessed per-
ceived behavioral control regarding STI-testing. Internal
consistency of the assessments of perceived behavioral
control regarding testing was high (HIV: Cronbachs
o = .91; STI: Cronbachs o = .94), and item scores for
each measure were averaged; higher scores indicate higher
perceived behavioral control regarding testing.

Fears and worries related to testing for HIV and STIs
were each assessed with eleven items that asked partici-
pants to indicate to what extent, when considering testing,
they would be worried about others people’s reactions (4
items), confidentiality (2 items), their reputation (1 item),
medical procedures (1 item), waiting time (1 item), and
attitudes of health care providers (2 items). Responses were
given on a 5-point scale (Totally disagree—Totally agree).
Internal consistency of the assessments of fears and worries
was high (HIV: Cronbach’s o = .89; STI: Cronbach’s
o = .89), and items scores for each measure were aver-
aged; higher scores indicate higher levels of fears and
worries.

HIV-related stigma encompassed assessments of
expected negative self-views if infected, negative personal
views of people with HIV, and perceived negative social
views of people with HIV (five items each); responses were
given on a 5-point scale (Totally disagree—Totally agree).
Fifteen similar items assessed STI-related stigma. Internal
consistency of stigma measures was very good (HIV:
Cronbach’s o = .85; STI: Cronbach’s o = .85), and item
scores for each measure were averaged; higher scores
indicate more stigma.

Statistical Analyses

Analyses were conducted with SPSS (Version 18; Armonk
NY, USA). Differences in socio-demographic and behav-
ioral characteristics of participants in HIV and STI arms
were assessed with Chi-square tests. Descriptive statistics
were computed to assess frequency and recency of testing
for HIV and STIs, perceived regularity of testing and
testing routines; correspondence between testing routines
and frequency and recency of testing was assessed with
Chi-square tests. Descriptive statistics were calculated for
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Table 1 Sample characteristics

Full sample HIV arm STI arm Difference test

(n = 580) (n = 309) (n = 371)

% % % Chi-square test p

=1

Age over 26 years 50.9 50.2 51.7 0.13 ns
Residing in Sydney (or Canberra) 64.5 62.8 66.4 0.83 ns
Anglo-Australian background 75.7 76.1 753 0.05 ns
University degree 353 36.6 33.9 0.43 ns
More than 5 male partners in the past 6 months 27.8 29.4 25.8 0.94 ns
Regular male partner in the past 6 months 61.4 62.5 60.1 0.33 ns
Casual male partners in the past 6 months 61.4 63.1 59.4 0.83 ns
UAI with regular male partners in the past 6 months 40.9 43.4 38.0 1.72 ns
UAI with casual male partners in the past 6 months 24.5 28.8 19.6 6.68 <.01

knowledge, perceived susceptibility, perceived severity,
perceived pros, perceived cons, attitudes, subjective norms,
perceived behavioral control, fears and worries, and per-
ceived stigma.

F-tests were used to assess differences in social-cogni-
tive factors regarding HIV and STI testing, controlling for
UAI with casual partners in the past 6 months as that dif-
fered significantly between arms. Bivariate analyses were
conducted separately for HIV and STI testing to identify
socio-demographic and behavioral characteristics and
social-cognitive factors associated with testing routines,
using Chi-square tests for categorical variables and F tests
for continuous variables. Variables significantly (p < .05)
associated in bivariate analyses were entered in multivar-
iate multinomial logistic regression analyses of HIV and
STI testing to assess independent contributions and
examine associations with specific testing routines.

Results
Participant Characteristics

A total of 1,123 men 16 years of age or older accessed the
online questionnaire, of whom 1,115 provided informed
consent. Eligibility for the presented analyses included
having had sex with a man, living in Australia and not
having tested HIV positive, and were met by 787 partici-
pants. Of the eligible participants, 580 men (73.7 %) pro-
vided responses to all questions and were included in the
analyses; 207 eligible participants (26.3 %) provided
incomplete responses and were excluded from the analyses.
Participants with complete responses did not differ signif-
icantly from participants excluded from the analyses in
socio-demographic or behavioral characteristics, with the
exception of cultural background. Participants who

provided complete responses were more likely (75.7 %) to
have an Anglo-Australian background than those excluded
from the analyses (66.2 %; Chi-square (df = 1) = 7.03,
p < .001). Men who provided complete data did not differ
significantly from those with incomplete data with respect
to having ever tested for HIV or STI, or in HIV and STI
testing routines.

The sample of participants included in the reported
analyses was restricted to the 580 men who provided com-
plete data. Men in the final sample on average were in
their late 20s (Mean = 29.33 years, Median = 27.00 years,
SD = 9.96); further socio-demographic and behavioral
characteristics are detailed in Table 1. Characteristics of
participants in the HIV (n = 309) and STI (rn = 271) arms
did not differ significant, except for UAI with casual partners
in the past 6 months, which was more likely among men in
the HIV than STI arm (Table 1).

HIV and STI Testing Routines

Of the 580 participants, 18.3 % (n = 106) had never tested
for either HIV or STIs. Of the 474 participants (81.7 %)
who ever had a sexual health test, 93.0 % had tested for
both HIV and STIs, 3.8 % had tested for HIV only and
3.2 % had tested for STIs only. Three-quarters (77.3 %) of
participants who had tested for HIV had tested in the past
12 months and 56.6 % had tested in the past 6 months.
Among participants who ever had tested for STIs, 79.6 %
had tested in the past 12 months and 58.1 % had tested in
the past 6 months. Of the 459 participants who had ever
tested for HIV, around two-third agreed that they tested on
a regular basis, including 29.0 % who somewhat agreed
and 36.8 % who totally agreed. Of the 456 participants
who had ever tested for STIs, similar proportions of men
somewhat and totally agreed that they tested on a regular
basis for STIs. Sexual health testing routines that reflect
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Table 2 HIV and STI testing routines and correspondence with frequency and recency of testing (n = 580)

% (n) Number of lifetime tests Last tested in the past....
More than 5 More than 10 12 months 6 months
% (n) % (n) % (n) % (n)
HIV testing
Non-testers 20.9 (121) - - - -
Non-routine testers 27.2 (158) 19.0 (30) 6.3 (10) 51.3 (81) 22.6 (42)
Moderate-routine testers 22.8 (132) 50.0 (66) 23.5 (31 84.8 (112) 53.0 (72)
Highly routine testers 29.1 (169) 66.8 (113) 34.3 (58) 95.9 (162) 87.6 (148)
Chi-square Chi-square Chi-square Chi-square
(2) = 76.96, (2) = 38.22, (2) = 98.61, (2) = 124.68,
p < .001 p < .001 p < .001 p < .001
STI testing
Non-testers 21.4 (124) - - _ _
Non-routine testers 28.6 (166) 22.9 (38) 6.0 (10) 55.5 (92) 31.4 (52)
Moderate-routine testers 21.9 (127) 48.1 (54) 20.5 (26) 60.6 (111) 56.7 (72)
Highly routine testers 28.1 (163) 66.9 (109) 36.8 (60) 98.2 (160) 86.5 (141)
Chi-square Chi-square Chi-square Chi-square
(2) = 64.54, (2) = 46.93, (2) = 99.12, (2) = 103.01,
p < .001 p < .001 p < .001 p < .001

men’s reported testing practices and perceived regularity of
testing are presented in Table 2, which also illustrates that
participants’ testing routines correspond to the frequency
and recency of testing. Among men who had ever tested for
HIV, HIV testing routines were significantly associated
with frequency and recency of HIV testing; men with
stronger HIV testing routines were more likely to have
tested more than 5 times and more than 10 times, and were
more likely to have tested in the past 12 months and the
past 6 months. Among men who had ever tested for STI,
similar associations were found between STI testing rou-
tines and frequency and recency of STI testing.

Social-Cognitive Factors Regarding HIV and STI
Testing

Scores on measures of social-cognitive factors potentially
associated with HIV and/or STI testing are presented in
Table 3. Knowledge of HIV was found to be fair. Per-
ceived susceptibility regarding HIV was low, but perceived
severity of HIV was high. Participants perceived many pros
of HIV testing and few cons, and attitudes towards HIV
testing were positive. Participants perceived moderately
supportive subjective norms regarding HIV testing, while
perceived behavioral control regarding HIV testing was
high. Participants reported moderate level of fears and
worries regarding HIV testing and HIV-related stigma was
limited. Attitude, subjective norm, perceived behavioral
control, fears and worries and perceived stigma did not
differ significantly between HIV testing and STI testing.
However, knowledge and perceived severity were
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significantly higher for HIV than STI, while perceived
susceptibility, and perceived pros and cons of testing were
lower for HIV than STI.

Correlates of HIV Testing Routines

Participants’ socio-demographic and behavioral character-
istics and their scores on social-cognitive variables are
presented by HIV testing routines in Table 4. Bivariate
analyses show that HIV testing routines were significantly
associated with age, place of residence, education, numbers
of partners in the past 6 months, having had a regular male
partner in the past 6 months, having had casual male
partners in the past 6 months, knowledge of HIV, per-
ceived pros of HIV testing, perceived cons of HIV testing,
attitudes regarding HIV testing, subjective norms regarding
HIV testing, perceived behavioral control regarding HIV
testing, fears and worries about HIV testing and HIV-
related stigma. No significant associations were found
between HIV testing routines and cultural background,
UAI with any partners in the past 6 months, or perceived
susceptibility to and perceived severity of HIV.

In the multivariate analysis HIV testing routines overall
remained significantly associated with age, knowledge of
HIV, perceived pros of HIV testing, attitudes regarding
HIV testing and perceived behavioral control regarding
HIV testing (see Table 4). The full model explained for
more than half of the variance in HIV testing routines
(Nagelkerke R = .55), with the social-cognitive factors
accounting for most of this explained variance (Nagelkerke
R*> = 45). Tests of differences between specific testing
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Table 3 Social-cognitive factors regarding HIV and STI testing Correlates of STI Testing Routines
HIV STI Difference test” . . . L.
(n=309) (n=271) Participants’ socio-demographic characteristics, sexual
behaviors and potential psychosocial barriers according to
M SO M SD  FQ1,577) p . . .
their STI routines are presented in Table 5. As can be seen,
Knowledge® 6.57 236 515 217 56.86 <.001  in bivariate analyses STI testing routines were significantly
Perceived 1.91 095 212 1.07 1531 <.001 associated with age, place of residence, numbers of male
susceptibility partners in the past 6 months, having had casual male
Perceived severity 470 070 4.12 080 92.26 <001  partners in the past 6 months, knowledge of STI, perceived
Perceived pros of 423 055 437 053 10.85 <001 pros of STI testing, perceived cons of STI testing, attitudes
testing regarding STI testing, subjective norms regarding STI
Pirc‘:}ved cons of 228 071 249 075 1084 <001 testing, perceived behavioral control regarding STI testing
esting

Attitudes regarding 424 093 4.19 096 0.00 ns
testing

Subjective norms 3.62 1.07 3.66 105 0.88 ns
regarding testing

Perceived behavioral — 4.54 0.04 4.47 0.05 1.09 ns
control regarding

testing
Fears and worries 279 101 284 099 048 ns
about testing

Perceived stigma 276 0.69 2.77 0.69 0.02 ns

* Knowledge scores range 0-10; all other scores range 1-5

° Controlling for UAI with casual partners in the past 6 months

routines show that, compared to participants with strong
HIV testing routines, moderate-routine testers perceived
less pros of testing for HIV (Adjusted Odds Ratio
(AOR) = .20, p < .001), held less positive attitudes
towards HIV testing (AOR = .54, p < .05) and experi-
enced less perceived behavioral control regarding HIV
testing (AOR = .32, p < .05). Compared to participants
with strong HIV testing routine, non-routine testers per-
ceived less pros of testing for HIV (AOR = .15, p < .001),
held less positive attitudes towards HIV testing
(AOR = .36, p < .001), experienced less perceived
behavioral control regarding HIV testing (AOR = .27,
p <.01) and reported more stigma related to HIV
(AOR = 191, p < .05). Non-routine HIV testers were
marginally significantly less likely than HIV testers with
strong routines to have had a regular partner in the past
6 months (AOR = 48, p < .10). Compared to participants
with strong HIV testing routines, non-testers were less
likely to be older than 26 years (AOR = .11, p < .001),
less likely to have had a regular partner in the past
6 months (AOR = .39, p < .05), reported less perceived
pros of testing for HIV (AOR = .09, p < .001), held less
positive attitudes towards HIV testing (AOR = .36,
p < .01), and experienced less perceived behavioral control
regarding HIV testing (AOR = .16, p < .001). Non-HIV-
testers were also marginally significantly less likely than
men with strong HIV testing routines to live in Sydney or
Canberra (AOR = .44, p < .10).

and fears and worries about STI testing. No significant
associations were found between STI testing routines and
cultural background, education, having had a regular
partner in the past 6 months, reporting UAI with a regular
male partner in the past 6 months, reporting UAI with
casual male partners in the past 6 months, perceived sus-
ceptibility to STIs, perceived severity of STIs and STI-
related stigma.

The multivariate analysis found that STI testing routines
overall remained significantly associated with age, place of
residence, knowledge of STI, perceived pros of STI testing,
attitudes regarding STI testing, and subjective norms
regarding STI testing. Marginally significant associations
were found with number of male partners in the past
6 months and perceived behavioral control regarding STI
testing. The full model explained more than half of the
variance in STI testing routines (Nagelkerke R> = .54),
with social-cognitive factors accounting for most of this
explained variance (Nagelkerke R* = .45). Tests of dif-
ferences between specific STI testing routines showed that,
compared to participants with strong STI testing routines,
moderate-routine testers perceived less pros of testing for
STIs (AOR = .38, p < .05). Compared to participants with
strong STI testing routines, non-routine testers were more
likely to live in Sydney or Canberra (AOR = 3.44,
p < .01), less likely to have had more than five male
partners in the last 6 months (AOR = .34, p < .05), had
less knowledge of STI (AOR = .78, p < .05), held less
positive attitudes towards STI testing (AOR = .46,
p < .01), and perceived less positive subjective norms
regarding STI testing (AOR = .63, p < .05). Non-routine
testers also experienced marginally significantly lower
perceived behavioral control regarding STI testing than
strong routine STI testers (AOR = 42, p < .10). Com-
pared to participants with strong STI testing routines, non-
testers were less likely to be older than 26 years
(AOR = .25, p < .01), less likely to have had more than
five male partners in the past 6 months (AOR = .21,
p < .05), reported less knowledge of STIs (AOR = .64,
p < .001), held less positive attitudes towards STI testing
(AOR = .50, p < .05), perceived less positive subjective
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Table 4 Socio-demographic and behavioral characteristics and social-cognitive factors according to HIV testing routines (n = 309)

Socio-demographic and Full Never No Moderate  Strong  Univariate Multivariate
behavioral characteristics sample  tested routine  routine routine  association multinomial
(%) (%) (%) (%) (%) regression
Chi-square p Chi-square p
test (df = 3) test (df = 3)
Age over 26 years 50.2 15.0 494 64.4 62.4 41.14 <001 2493 <.001
Residing in Sydney (or Canberra) 62.8 45.0 62.7 74.0 65.6 12.35 <.01 2.93 ns
Anglo-Australian background 76.1 76.7 79.5 72.6 75.3 1.07 ns
University degree 36.6 20.0 42.2 43.8 36.6 9.89 <.05 2.58 ns
More than 5 male partners in the 29.4 11.7 20.5 38.4 41.9 22.11 <.001 3.31 ns
past 6 months
Regular male partner in the past 62.5 46.7 554 69.9 73.1 14.35 <.01 4.80 ns
6 months
Casual male partners in the past 63.1 51.7 50.6 68.5 77.4 18.04 <.001 1.30 ns
6 months
UAI with regular male partners in ~ 43.4 31.7 41.0 43.8 52.7 6.84 ns
the past 6 months
UAI with casual male partners in 28.8 21.7 26.5 24.7 38.7 6.77 ns
the past 6 months
Social-cognitive factors M M M M M F(3,308) p Chi-square p
test (df = 3)
Knowledge of HIV® 657 548 6.11 741 7.03 1053 <.001 8.14 <.05
Perceived susceptibility to HIV 1.91 1.85 1.87 1.79  2.08 1.50 ns
Perceived severity of HIV 470 485 471 474 457 2.07 ns
Perceived pros of HIV testing 423 403 407 417 455 1839 <001  27.39 <.001
Perceived cons of HIV testing 228 260 246 223 195 1450 <.001 0.77 ns
Attitudes regarding HIV testing 424 393 382 435 473 19.73 <.001 14.26 <.01
Subjective norms regarding HIV testing 362 330 323 376 4.06 12.22 <.001 1.97 ns
Perceived behavioral control regarding HIV testing  4.54  4.10 4.41 458 490 18.50 <.001 17.77 <.001
Fears and worries about HIV testing 2779 311 293 276 247 5.89 <.001 1.01 ns
Perceived HIV stigma 276 293 294 263 259 6.26 <.001 5.36 ns

* HIV knowledge range 0-10; all other psychosocial variables range 1-5

norms regarding STI testing (AOR = .44, p < .001),
experienced less perceived behavioral control regarding
STI testing (AOR = .34, p < .05), and reported more fears
and worries about STI testing (AOR = 1.85, p < .05).

Discussion

This study amongst non-HIV-positive MSM in Australia,
predominantly from Sydney and wider New South Wales,
finds that around 80 % of participants had ever tested for
HIV; a similar proportion of men had ever tested for STI.
Of the men who had ever tested for HIV and/or STI, nearly
80 % had done so in the past 12 months and almost 60 %
tested in the past 6 months. These rates of recent HIV
testing compare somewhat favorably with annual behav-
ioral surveillance data collected through the venue-based
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Sydney Gay Community Periodic Surveys, which find that
over the past decade proportions of non-HIV-positive
participants reporting testing for HIV in the previous
12 months has been mostly stable at around 70 % [45]. The
Sydney Gay Community Periodic Surveys further find that
the proportion of participants reporting any STI test in the
previous 12 months in recent years has increased to nearly
80 % [45], comparable to our findings. Comprehensive STI
testing (i.e., multiple tests from different anatomical sites)
in the previous year has also increased among Gay Com-
munity Periodic Survey participants [19]. While Australia
is well known for the early uptake and sustained high rates
of HIV testing among MSM, rates of recent testing for HIV
and STI among MSM in Sydney are comparable to those
among MSM in San Francisco [46] and Scotland [33, 47],
where testing has been substantially promoted in recent
years.
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Table 5 Socio-demographic and behavioral characteristics and social-cognitive factors according to STI testing routines (n = 271)
Socio-demographic and Full Never No Moderate  Strong  Univariate Multivariate
behavioral characteristics sample  tested routine  routine routine  association multinomial
(%) (%) (%) (%) (%) regression
Chi-square p Chi-square p
test (df = 3) test (df = 3)
Age over 26 years 51.7 16.4 60.8 67.2 58.9 40.17 <001 18.24 <.001
Residing in Sydney (or Canberra)  66.4 52.5 75.9 70.7 64.4 9.16 <.05 8.32 <.05
Anglo-Australian background 75.3 75.4 65.8 79.3 82.2 6.18 ns
University degree 339 29.5 31.6 36.2 38.4 1.49 ns
More than 5 male partners in the 25.8 9.8 21.5 27.6 425 19.55 <001 751 <.10
past 6 months
Regular male partner in the past 60.1 50.8 58.2 67.2 64.4 4.01 ns
6 months
Casual male partners in the past 59.4 47.5 53.2 63.8 72.6 10.57 <.05 1.23 ns
6 months
UAI with regular male partners in ~ 38.0 24.6 39.2 44.8 425 6.47 ns
the past 6 months
UAI with casual male partners in 19.6 13.1 17.7 22.4 24.7 3.29 ns
the past 6 months
Social-cognitive factors M M M M M F(3,270) p Chi-square p
test (df = 3)
Knowledge of STI* 515 390 487 596 586 1434 <.001 23.82 <.001
Perceived susceptibility to STI 2.12 193 206 231 2.19 1.41 ns
Perceived severity of STI 412 427 4.08 411 4.06 0.87 ns
Perceived pros of STI testing 437 427 422 438 461 8.45 <.001 9.13 <.05
Perceived cons of STI testing 249 293 262 231 2.11 18.09 <.001 1.94 ns
Attitudes towards STI testing 419 3091 3.82 440 4.65 14.05 <.001 13.85 <.01
Subjective norms regarding STI testing 3.66 3.11 348 379 420 15.24 <.001 11.23 <.05
Perceived behavioral control regarding STI testing ~ 4.47 3.91 438 472 485 20.65 <.001 6.82 <.10
Fears and worries about STI testing 2.84 336 293 255 255 10.63 <.001 5.87 ns
Perceived STI stigma 277 29 277 270 273 1.08 ns

* STI knowledge range 0-10; all other psychosocial variables range

As the promotion of regular HIV and STI testing
amongst MSM gains prominence in expert guidelines
[15-17], it is encouraging that around half of men have
moderate or strong HIV and/or STI testing routines, sug-
gesting nevertheless that there is substantial room for
improvement. While HIV and STI testing routines are
associated with corresponding differences in frequency and
recency of testing, future research should further examine
the properties and application of our indicators of testing
routines. Notably, these summary indicators of regular HIV
and STI testing capture an experiential component of
having established a sexual health routine, which may
reflect individuals’ appraisal of the adequacy of their cur-
rent practices and any perceived need for improvement,
potentially attenuating the influence of interventions.
Indicators of testing routines may also provide a proxy
measure of the extent to which strong HIV and STI testing

1-5

routines of MSM have become habitual. Habits exert a
strong influence on health behaviors [48], and the promo-
tion of ‘healthy habits’ is the explicit or implicit aim of
many health promotion interventions.

The present study extends the current evidence base by
providing a comprehensive, theory-informed, correlational
assessment of potential barriers to HIV and STI testing,
adding to the few studies to date that inform understanding
of social-cognitive factors associated with HIV/STI testing
among MSM [49, 50]. Supporting the proposition that
social-cognitive factors are proximal determinants of
behavior that mediate the influence of more distal personal,
social and structural factors [41-43], we found that socio-
demographic and behavioral factors were generally no
longer associated with HIV and STI testing routines when
taking social-cognitive factors into account. Extending
previous research reporting associations between older age
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and having ever tested for HIV [18, 51], our findings show
that older age is also associated with having developed
stronger HIV testing routines. Of note, while some studies
found that recent testing is more likely among younger
men [51, 52], this may reflect the initiation of testing rather
than routine testing. In addition to an association with age,
STI testing was more likely among MSM who lived in
Sydney or Canberra, which may reflect better access to
appropriate services [53].

Analyses further show that our comprehensive assess-
ment of socio-demographic, behavioral and social-demo-
graphic covariates results in robust multivariate models
that explain more than half of the variance in the HIV and
STI testing practices of MSM. An earlier study of socio-
demographic, behavioral and social-cognitive correlates of
HIV testing in gay, lesbian and bisexual youth explained
almost half (42 %) of the variance in testing. This com-
pares favorably to social-cognitive models of other health
behaviors, which are found to explain between 19 and
38 % of the variance in behavior [54]. Studies that only
assess socio-demographic and/or behavioral covariates of
HIV and STI testing typically do not report the proportion
of variance explained or other indicators of (multivariate)
effect size. Multivariate models further show that each
specific covariate makes a limited contribution to the
explained variance in HIV and STI testing, illustrating the
notion of ‘causal density’ [38], which entails that many
factors play a role. This cautions that relying on research
addressing only one or few factors potential associated
with HIV/STI testing may result in pursuing intervention
strategies to promote testing that have limited impact.

Independent associations were found between HIV as
well as STI testing routines and knowledge, perceived pros
(but not perceived cons) of testing and attitudes regarding
testing, illustrating the continued need for health informa-
tion, education and communication for MSM to ensure
awareness of the importance and benefits of regular testing
for HIV and STI. Perceived benefits of testing were also
found to be associated with HIV testing behaviors in a
recent study with MSM in Scotland [33]. We previously
noted the important, albeit under-researched, role of per-
ceived benefits of testing [30], and cautioned that perceived
benefits of testing that are important for lay people may
differ from those of medical experts. For instance, our
review of published research did not find evidence that the
timely initiation of treatment when testing HIV positive, a
clear medical benefit, would be persuasive in promoting
HIV testing [30]. Social-cognitive theories of health
behavior underscore the importance of assessing the salient
beliefs of affected individuals and communities to inform
health communication [41, 55]. Items included in our
assessment suggest that important beliefs in particular
reflect the role of testing as a prevention strategy, including
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that testing is important as a way of knowing how good
one’s sexual health is, helps one to look after one’s sexual
health, gives peace of mind and helps to put new rela-
tionships on the right track.

We also found that subjective norms were associated with
STI testing routines and that perceived behavioral control
was associated with HIV testing routines. This underscores
the importance of promoting supportive norms regarding
STI testing and ensuring that HIV testing is accessible and
convenient. Making testing normative, accessible and con-
venient is the objective of current policies, programs and
services for MSM. This approach is broadly supported by
our data, in particular when combined with communication
approaches highlighting why it is beneficial to test regularly.
Conceptually, associations between participants’ testing
routines and their attitudes, subjective norms and perceived
behavioral control regarding testing supports previous
research illustrating the usefulness of the Theory of Planned
Behavior in understanding HIV and STI testing among
MSM [50]. Departing from earlier research informed by the
Health Belief Model [49], perceived susceptibility to HIV
and STI was not associated with testing routines, nor was
perceived severity of HIV and STI. These findings suggest
that risk communication and fear appeals are unlikely to
contribute to the promotion of regular testing for HIV and/or
STI among MSM in Australia.

Contrary to previous research [33, 50] and reviews [30—
32], the present study found no association between fears
and worries and HIV testing routines. While this is con-
sistent with the observation that the association between
fears and worries and HIV testing has diminished in recent
years [33], this lack of association may alternatively reflect
that the influence of fears and worries on HIV testing
overlaps with or is mediated by theory-informed social-
cognitive variables. We did find that MSM who had never
tested for STI experienced more fears and worries
regarding STI (including fears of medical procedures) than
MSM with strong STI testing routines. Furthermore, while
previous research has found associations between stigma
and testing for HIV and gonorrhea [44], and between STI
testing and shame and fear of homophobic reactions [56],
we did not observe overall associations between STI-rela-
ted stigma and STI testing routines. This may reflect more
favorable community and/or health care provider norms or
better access to appropriate health services, but can also
reflect mediation by theory-informed social-cognitive var-
iable. Importantly, we did find that non-routine HIV testers
reported more HIV-related stigma than MSM who rou-
tinely tested for HIV. Future research should continue to
monitor associations between HIV and STI testing prac-
tices among MSM and fears and worries and stigma to
gauge whether factors of influence change as testing
becomes more normalized.
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The joint assessment of covariates of HIV and STI
testing routines mostly finds similarities in factors associ-
ated with HIV and STI testing; factors associated with
specific HIV testing routines were also largely similar.
Several differences were observed in factors associated
with specific STI testing routines, such that men who had
not tested for STI differed in more respects from men who
had strong STI testing routines than men who had tested for
STI but had no testing routines, who differed in more
respects from men with strong STI testing routines than
men with moderately strong STI testing routines. Socio-
demographic and behavioral characteristics also were lar-
gely similar across men with specific HIV testing routines,
while they differed between MSM with specific STI testing
routines.

While limitations of the study should be noted, includ-
ing the cross-sectional design, participant self-selection,
the small sample size, compounded by randomization to
two arms, and a focus on client-related factors, the present
study provides a uniquely comprehensive, theory-informed
studies of correlates of HIV and STI testing. The study in
particular highlights the role of social-cognitive factors in
increasing understanding of barriers to regular HIV and
STI testing among MSM. Individually, various social-
cognitive factors play a limited role in HIV and STI testing,
while together they explain much of the variance in testing
routines. Findings illustrate that, to successfully promote
regular HIV and STTI testing in MSM, prevention programs
face the challenge of having to address multiple hurdles
rather than a few obstacles, requiring a combination
intervention approach.

Acknowledgments The authors thank the Australian Federation of
AIDS Organisations (AFAO) and ACON for their participation in the
Study Advisory Committee. The study was financially supported by
the HIV and Related Programs Unit, South Eastern Sydney Local
Health District.

References

1. Marks G, Crepaz N, Senterfitt JW, Janssen RS. Meta-analysis of
high-risk sexual behavior in persons aware and unaware they are
infected with HIV in the United States: implications for HIV
prevention programs. J Acquir Immune Defic Syndr. 2005;39:
446-53.

2. Weinhardt LS, Carey MP, Johnson BT, Bickham NL. Effects of
HIV counseling and testing on sexual risk behavior: a meta-
analytic review of published research, 1985-1997. Am J Public
Health. 1999;89:1397-405.

3. Kamb ML, Fishbein M, Douglas JM Jr, Rhodes F, Rogers J,
Bolan G, et al. Efficacy of risk-reduction counseling to prevent
human immunodeficiency virus and sexually transmitted dis-
eases: a randomized controlled trial. JAMA. 1998;280:1161-7.

4. Dilley JW, Woods WJ, Sabatino J, Lihatsh T, Adler B, Casey S,
et al. Changing sexual behavior among gay male repeat testers for

10.

11.

12.

14.

15.

16.

17.

18.

19.

20.

21.

HIV: a randomized, controlled trial of a single-session interven-
tion. J Acquir Immune Defic Syndr. 2002;30:177-86.

. Kuyper L, de Wit J, Heijman T, Fennema H, van Bergen J,

Vanwesenbeeck 1. Influencing risk behavior of sexually trans-
mitted infection clinic visitors: efficacy of a new methodology of
motivational preventive counseling. AIDS Patient Care STDs.
2009;23:423-31.

. Montaner JS, Hogg R, Wood E, Kerr T, Tyndall M, Levy AR,

et al. The case for expanding access to highly active antiretroviral
therapy to curb the growth of the HIV epidemic. Lancet.
2006;368:531-6.

. Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour

MC, Kumarasamy N, et al. Prevention of HIV-1 infection with
early antiretroviral therapy. New Eng J Med. 2011;365:493-505.

. Birrell PJ, Gill ON, Delpech VC, Brown AE, Desai S, Chadborn

TR, et al. HIV incidence in men who have sex with men in
England and Wales 2001-10: a nationwide population study.
Lancet Infect Dis. 2013;13:312-8.

. Beyrer C, Baral SD, van Griensven F, Goodreau SM, Chariy-

alertsak S, Wirtz AL, et al. Global epidemiology of HIV infection
in men who have sex with men. Lancet. 2012;380:367-77.
Wolitski RJ, Fenton KA. Sexual health, HIV, and sexually
transmitted infections among gay, bisexual, and other men who
have sex with men in the United States. AIDS Behav. 2011;
15(Suppl 1):S9-17.

Marks G, Crepaz N, Janssen RS. Estimating sexual transmission
of HIV from persons aware and unaware that they are infected
with the virus in the USA. AIDS. 2006;20:1447-50.

Pedrana AE, Hellard ME, Wilson K, Guy R, Stoové M. High
rates of undiagnosed HIV infections in a community sample of
gay men in Melbourne. Australia. ] Acquir Immune Defic Syndr.
2012;59:94-9.

. Bezemer D, de Wolf F, Boerlijst MC, van Sighem A, Hollings-

worth TD, Fraser C. 27 years of the HIV epidemic amongst men
having sex with men in the Netherlands: an in depth mathemat-
ical model-based analysis. Epidemics. 2010;2(2):66-79.

Phillips AN, Cambiano V, Nakagawa F, Brown AE, Lampe F,
Rodger A, et al. Increased HIV incidence in men who have sex
with men despite high levels of ART-induced viral suppression:
analysis of an extensively documented epidemic. PLoS ONE.
2013:8:€55312.

Bourne C, Edwards B, Shaw M, Gowers A, Rodgers C, Ferson M.
Sexually transmissible infection testing guidelines for men who
have sex with men. Sex Health. 2008;5:189-91.

Branson BM, Handsfield HH, Lampe MA, Janssen RS, Taylor
AW, Lyss SB, et al. Revised recommendations for HIV testing of
adults, adolescents, and pregnant women in health-care settings.
MMWR Recomm Rep. 2006;55(RR-14):1-17.

Workowski KA, Berman SM. Sexually transmitted diseases
treatment guidelines, 2006. MMWR Recomm Rep. 2006;55(RR-
11):1-94.

Zablotska I, Holt M, De Wit J, McKechnie M, Mao L, Prestage
G. Gay men who are not getting tested for HIV. AIDS Behav.
2012;16:1887-94.

Holt M, Hull P, Lea T, et al. Comprehensive testing for sexually
transmissible infections has improved substantially among Aus-
tralian gay and bisexual men and is associated with a high rate of
diagnosis: findings from the Australian Gay Community Periodic
Surveys, 2003—12. Sex Transm Infect (in press).

Thaler RH, Sunstein CR. Nudge: improving decisions about health,
wealth, and happiness. New Haven: Yale University Press; 2008.

Pedrana A, Hellard M, Guy R, El-Hayek C, Gouillou M, Asselin
J, et al. Stop the drama Downunder: a social marketing campaign
increases HIV/sexually transmitted infection knowledge and
testing in Australian gay men. Sex Transm Dis. 2012;39:651-8.

@ Springer



932

AIDS Behav (2014) 18:921-932

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

34.

35.

36.

37.

38.

Heijman RL, Stolte IG, Thiesbrummel HF, van Leent E, Cout-
inho RA, Fennema JS, et al. Opting out increases HIV testing in a
large sexually transmitted infections outpatient clinic. Sex
Transm Infect. 2009;85:249-55.

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

Lambert NL, Fisher M, Imrie J, Watson R, Mercer C, et al. Com-
munity based syphilis screening: feasibility, acceptability, and
effectiveness in case finding. Sex Transm Infect. 2005;81:213-6.
Thornton AC, Delpech V, Kall MM, Nardone A. HIV testing in
community settings in resource-rich countries: a systematic
review of the evidence. HIV Med. 2012;13:416-26.

Hottes TS, Farrell J, Bondyra M, Haag D, Shoveller J, et al.
Internet-based HIV and sexually transmitted infection testing in
British Columbia, Canada: opinions and expectations of pro-
spective clients. J Med Internet Res. 2012;14:e41.

Bourne C, Zablotska I, Williamson A, Calmette Y, Guy R. Pro-
motion and uptake of a new online partner notification and retesting
reminder service for gay men. Sex Health. 2012;9:360-7.

Zou H, Fairley CK, Guy R, Chen MY. The efficacy of clinic-
based interventions aimed at increasing screening for bacterial
sexually transmitted infections among men who have sex with
men: a systematic review. Sex Transm Dis. 2012;39:382-7.
Lorenc T, Marrero-Guillamén I, Aggleton P, Cooper C, Llewellyn
A, Lehmann A, et al. Promoting the uptake of HIV testing among
men who have sex with men: systematic review of effectiveness
and cost-effectiveness. Sex Transm Infect. 2011;87:272-8.

De Wit JBF, Adam PCG. To test or not to test: psychosocial
barriers to HIV testing in high-income countries. HIV Med.
2008;9(Suppl 2):20-2.

Deblonde J, De Koker P, Hamers FF, Luchters S, Temmerman M.
Barriers to HIV testing in Europe: a systematic review. Eur J
Public Health. 2010;20:422-32.

Lorenc T, Marrero-Guillamén I, Llewellyn A, Aggleton P,
Cooper C, Lehmann A, et al. HIV testing among men who have
sex with men (MSM): systematic review of qualitative evidence.
Health Educ Res. 2011;26:834—46.

. Flowers P, Knussen C, Li J, McDaid L. Has testing been nor-

malized? An analysis of changes in barriers to HIV testing among
men who have sex with men between 2000 and 2010 in Scotland.
UK. HIV Med. 2013;14:92-8.

Stolte IG, de Wit JB, Kolader ME, Fennema HS, Coutinho RA, Du-
kers NH. Low HIV-testing rates among younger high-risk homo-
sexual men in Amsterdam. Sex Transm Infect. 2007;83:387-91.
Mackellar DA, Hou SI, Whalen CC, Samuelsen K, Sanchez T,
Smith A, et al. Reasons for not HIV testing, testing intentions,
and potential use of an over-the-counter rapid HIV test in an
internet sample of men who have sex with men who have never
tested for HIV. Sex Transm Dis. 2011;38:419-28.

De Wit JBF, Adam PCG. HIV/AIDS: the role of behavior and the
social environment in a global pandemic. In: Ramachandran V,
editor. Encyclopedia of human behavior. 2nd ed. Amsterdam:
Elsevier; 2012.

Fisher JD, Fisher WA. Changing AIDS-risk behavior. Psychol
Bull. 1992;111:455-74.

Manzi J. What social science does—and doesn’t—know. Our
scientific ignorance of the human condition remains profound.
City J [Internet] 2010 Summer [cited 2013 May 9];20(3):[about
10 screens]. Available from: http://www.city-journal.org/2010/
20_3_social-science.html.

@ Springer

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

Green L, Kreuter M. Health program planning: an educational
and ecological approach. 4th ed. New York: McGraw-Hill; 2005.
Richard L, Potvin L, Kishchuk N, Prlic H, Green LW. Assess-
ment of the integration of the ecological approach in health
promotion programs. Am J Health Promot. 1996;10:318-28.
Fishbein M, Ajzen I. Predicting and changing behavior: the
reasoned action approach. New York: Psychology Press; 2010.
Flay BR, Snyder FJ, Petraitis J. The theory of triadic influence.
In: DiClemente RJ, Crosby RA, Kegler MC (eds) Emerging
theories in health promotion practice and research. 2nd ed. San
Francisco: Wiley.

Conner M, Norman P, eds. Predicting health behavior. 2nd ed.
Maidenhead: Open University Press.

Fortenberry JD, McFarlane M, Bleakley A, Bull S, Fishbein M,
Grimley DM, et al. Relationships of stigma and shame to gon-
orrhea and HIV screening. Am J Public Health. 2002;92:378-81.
Hull P, Mao L, Kao SC, et al. Gay Community Periodic Survey
Sydney 2013. Sydney: National Centre in HIV Social Research. The
University of New South Wales. Available from: https://csrh.arts.
unsw.edu.au/media/NCHSRFile/GCPS_Sydney_2013_Report.pdf.
Raymond HF, Chen YH, Ick T, Scheer S, Bernstein K, Liska S,
et al. A new trend in the HIV epidemic among men who have sex
with men, San Francisco, 2004-2011. J Acquir Immune Defic
Syndr. Epub ahead of print 5 March 2013. doi:10.1097/QAL.
0b013e318285febf.

McDaid LM, Li J, Knussen C, Flowers P. Sexually transmitted
infection testing and self-reported diagnoses among a community
sample of men who have sex with men, in Scotland. Sex Transm
Infect. 2013;89:223-30.

Ouellette JA, Wood W. Habit and intention in everyday life: the
multiple processes by which past behavior predicts future
behavior. Psychol Bull. 1998;124:54-74.

Maguen S, Armistead LP, Kalichman S. Predictors of HIV
antibody testing among Gay, Lesbian, and bisexual youth.
J Adolesc Health. 2000;26:252-7.

GuJ, LauJT, Tsui H. Psychological factors in association with uptake
of voluntary counselling and testing for HIV among men who have
sex with men in Hong Kong. Public Health. 2011;125:275-82.
McDaid LM, Hart GJ. Increased HIV testing and reduced undi-
agnosed infection among gay men in Scotland, 2005-8: support
for the opt-out testing policy? Sex Transm Infect. 2011;87:221-4.
Reilly KH, Neaigus A, Jenness SM, Wendel T, Marshall DM,
Hagan H. Factors associated with recent HIV testing among men
who have sex with men in New York City. AIDS Behav. Epub
ahead of print 20 April 2013. doi:10.1007/s10461-013-0483-3.
Mayer KH, Bekker LG, Stall R, Grulich AE, Colfax G, Lama JR.
Comprehensive clinical care for men who have sex with men: an
integrated approach. Lancet. 2012;28(380):378-87.

Sutton S. Predicting and explaining intentions and behavior: how
well are we doing? J Appl Soc Psychol. 1998;28:1317-38.
Leventhal EA. The common-sense model of self-regulation of
health and illness. In: Cameron LD, Leventhal H, editors. The
self-regulation of health and illness behavior. London: Routledge;
2003.

Schmidt AJ, Marcus U. Self-reported history of sexually trans-
missible infections (STIs) and STI-related utilization of the
German health care system by men who have sex with men: data
from a large convenience sample. BMC Infect Dis. 2011;11:132.


http://www.city-journal.org/2010/20_3_social-science.html
http://www.city-journal.org/2010/20_3_social-science.html
https://csrh.arts.unsw.edu.au/media/NCHSRFile/GCPS_Sydney_2013_Report.pdf
https://csrh.arts.unsw.edu.au/media/NCHSRFile/GCPS_Sydney_2013_Report.pdf
http://dx.doi.org/10.1097/QAI.0b013e318285febf
http://dx.doi.org/10.1097/QAI.0b013e318285febf
http://dx.doi.org/10.1007/s10461-013-0483-3

	Promoting Regular Testing: An Examination of HIV and STI Testing Routines and Associated Socio-Demographic, Behavioral and Social-Cognitive Factors Among Men Who have Sex with Men in New South Wales, Australia
	Abstract
	Introduction
	Methods
	Recruitment and Procedures
	Measures
	Socio-Demographic Characteristics
	Sexual Behaviors and Risk-Taking
	HIV and STI Testing Routines
	Barriers to Testing

	Statistical Analyses

	Results
	Participant Characteristics
	HIV and STI Testing Routines
	Social-Cognitive Factors Regarding HIV and STI Testing
	Correlates of HIV Testing Routines
	Correlates of STI Testing Routines

	Discussion
	Acknowledgments
	References


