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Abstract

Regular HIV testing enables early identification and treatment of HIV among at-risk men who
have sex with men (MSM). Characterizing HIV testing needs for Internet-using MSM informs
development of Internet-facilitated testing interventions. In this systematic review we analyze HIV
testing patterns among Internet-using MSM in the United States who report, through participation
in an online study or survey, their HIV status as negative or unknown and identify demographic or
behavioral risk factors associated with testing. We systematically searched multiple electronic
databases for relevant English-language articles published between January 1, 2005 and December
16, 2014. Using meta-analysis, we summarized the proportion of Internet-using MSM who had
ever tested for HIV and the proportion who tested in the 12 months preceding participation in the
online study or survey. We also identified factors predictive of these outcomes using meta-
regression and narrative synthesis. Thirty-two studies that enrolled 83,186 MSM met our inclusion
criteria. Among the studies reporting data for each outcome, 85 % (95 % CI 82-87 %) of
participants had ever tested, and 58 % (95 % CI 53-63 %) had tested in the year preceding
enrollment in the study, among those for whom those data were reported. Age over 30 years, at
least a college education, use of drugs, and self-identification as being homosexual or gay were
associated with ever having tested for HIV. A large majority of Internet-using MSM indicated they
had been tested for HIV at some point in the past. A smaller proportion—but still a majority—
reported they had been tested within the year preceding study or survey participation. MSM who
self-identify as heterosexual or bisexual, are younger, or who use drugs (including non-injection
drugs) may be less likely to have ever tested for HIV. The overall findings of our systematic review
are encouraging; however, a subpopulation of MSM may benefit from targeted outreach. These
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findings indicate unmet needs for HIV testing among Internet-using MSM and identify
subpopulations that might benefit from targeted outreach, such as provision of HIV self-testing
Kits.
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Introduction

Men who have sex with men (MSM) are disproportionately affected by HIV. In 2014, in the
United States, 82 % of the HIV diagnoses among males aged 13 years of age or older were
among MSM [1]. Data suggest young MSM and African-American MSM are the least likely
to know they are infected [2].

Testing is the key to identifying HIV infection and prompting linkage to care for
antiretroviral therapy and support services aimed at preventing secondary transmission [3].
The Centers for Disease Control and Prevention (CDC) recommends MSM in the U.S. be re-
screened for HIV at least annually, and some men might benefit from more frequent
screening, such as every 3—-6-months [4].

The Internet has gained popularity as a platform to conduct HIV research. The Internet may
be advantageous for reaching ‘hidden populations’ of MSM—especially young MSM who
are not reached through traditional community or venue-based outreach approaches [5, 6],
who choose not to visit traditional clinical settings [6—8], or who use the Internet to meet
romantic partners and sex partners [9]. Internet-based studies of MSM, however, are subject
to several methodological limitations, including sampling bias due to the use of convenience
sampling methods, duplicate responses, and misclassification bias from self-reported data [3,
8, 10]. Studies also suggest that compared to MSM recruited through venue-based sampling
methods, men recruited on the Internet may be younger, predominately white, have higher
levels of education and income, and may have different sexual risk factors and testing
behaviors [5, 6]. Therefore, results from studies of internet-using MSM may not be
representative of all MSM.

Assessing the HIV testing patterns of Internet-using MSM is warranted due to the paucity of
research on HIV testing patterns among this population. Because testing behaviors of
Internet-using MSM have not been systematically characterized and remain poorly
understood, a greater understanding of this population would guide interpretation of
Internet-based research regarding HIVV among MSM.

The primary purpose of this systematic review was to assess HIV testing patterns of
Internet-using MSM not known to have HIV infection by analyzing data from primary
research including quantitative data from cross-sectional surveys and baseline data from
intervention studies, as well as quantifiable data on HIV testing from focus groups. We then
investigated the associations of demographic and other factors with testing. We defined

AIDS Behav. Author manuscript; available in PMC 2018 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Noble et al.

Methods

Page 3

“Internet use” as participation in Internet-based programs, Internet-based surveys, or by
participation in offline programs in which Internet use is explicitly reported. The Internet
could be accessed through a computer or a mobile device using a web browser or mobile
app. We examined how many of these men have ever tested for HIV, testing frequency, and
assessed factors associated with HIV testing that could inform which subpopulations should
be targeted for future testing outreach efforts. Studies conducted outside the U.S. were
outside the scope of this report; however, the findings for factors associated with testing may
be of interest and applicability outside the U.S. because some research suggests that even
when testing rates vary by country, demographic associations with testing may not [11].

We followed the preferred reporting items for systematic reviews and meta-analyses
(PRISMA) guidelines for reporting, which is a list of items to report in a systematic review
selected based upon evidence and consensus of experts in the field [12].

Literature Search Strategy

We searched PubMed, PsycINFO and CINAHL from 1/1/2005 through 12/16/2014. We
derived a combination of free-text terms and controlled vocabulary concepts from the
National Library of Medicine’s (NLM’s) Medical Subject Headings (MeSH) for MSM
(homosexuality, male; bisexuality; unsafe sex NOT pregnancy; risk-taking) and the Internet
(Internet; social media). Supplemental searches included reviews of bibliographies of
relevant studies, and searches of “grey literature” including governmental websites, private
organizations, and universities known to publish relevant research. (Full strategies are shown
in Supplement Table 5).

Data Collection

All electronically identified records were imported into EndNote (Thomson Reuters) and de-
duplicated. We systematically selected full-length studies published in the English language
between 1/1/2005 and 12/16/2014. We limited publication date to 10 years before the search
to promote relevance to current HIV testing patterns and Internet use. The studies had to
enroll Internet-using MSM living in the United States who self-reported their HIV status as
HIV-negative or unknown and reported one or more outcomes of interest:

. The proportion of men ever tested for HIV;
. The proportion tested for HIV in the past 12 months; or
. The frequency of HIV testing in the past 12 months.

Studies could be any type of research design; however, from intervention studies we only
collected baseline data prior to the administration of any intervention, and for qualitative
studies, we collected empirical data only. Care was taken to avoid the inclusion of duplicate
data: where findings were reported in more than one publication, we included reports on the
larger population.

In addition, we collected information on HIV testing location or setting type and type of test
(e.g., rapid test). We also extracted study and participant characteristics and HIV-related
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sexual and drug use behaviors to examine potential confounders on the main testing
outcomes. Specific covariates included: study recruitment strategy; study sampling method;
dates of data collection; sexual orientation; age; ethnicity or race; education; condomless
anal intercourse (CAl); insertive CAl; receptive CAl; CAI with serodiscordant partner(s);
multiple sex partners; concurrent sex partners; sexually transmitted infections (STI)
diagnoses; and drug use.

When the two analysts disagreed on whether an article met our inclusion criteria,
discrepancies were resolved through discussion and adjudication by a third analyst, if
needed. Data extraction was performed by one analyst and audited by a second analyst who
compared the contents of the data extraction forms to the information presented in each
included article.

Analysis Methods

We used a standardized tool, Joanna Briggs Institute’s Critical Appraisal of Quantitative
Evidence Tool for Descriptive/Case-Series Studies, to critically appraise studies [13]. Each
item in the tool was assessed as a potential covariate in meta-regression. Where at least three
studies provided information on a single testing outcome, we pooled data using random-
effects meta-analysis [14]. All meta-analyses were performed using comprehensive meta-
analysis (Biostat, Englewood, NJ). We assessed statistical heterogeneity using 12 and the Q-
statistic [15, 16]. We interpreted an 12 value of 50 % or greater and/or a statistically
significant Q-value (p < 0.05) as indicative of substantial heterogeneity.

Where substantial heterogeneity was detected, we investigated whether any potential
covariates were associated with the differences in testing pattern among studies using meta-
regression. Meta-regressions were performed using STATA 13 (STATA, College Station,
TX) using permutation tests [17]. To avoid overfitting regression models, we performed
univariable meta-regression only when both primary outcome and covariate data were
available from at least 10 studies. We tested multivariable models (2 independent covariates,
or more) only where the ratio of covariates to studies was greater than or equal to 1:10 [18,
19].

We used the results of these meta-regressions to assess whether various factors investigated
as potential covariates (including items used to critically appraise studies, and demographic
and sexual risk factors) were associated with testing patterns. In addition, we extracted data
from studies that examined associations between testing patterns and individual participant
data on demographic, sexual risk, and other factors. We intended to perform subgroup
analyses to assess differences in overall testing rates stratified by characteristics, but data
needed to do so were not reported in most of the included studies. We performed a narrative
assessment of all potential factors reported by two or more individual studies, because a
single study provides an insufficient amount of evidence to support a conclusion [20].

Considering the findings of our critical appraisal (e.g., quality of evidence), quantity of
evidence, consistency of the evidence (including statistical consistency in the meta-analyses)
and the results of the robustness testing, we drew conclusions and assigned strength of
evidence ratings, which indicate the confidence we have in the conclusion and the likelihood
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that future research will not substantially alter conclusions [21, 22]. (see Table 1) We used a
systematic framework to evaluate the studies (see Supplement Table 6).

Results

Study Identification, Selection, and Overview

Electronic data base searches identified 3219 unique records, of which 257 were assessed in
full-length reports for inclusion and 32 met inclusion criteria (see Fig. 1). Grey literature
searches did not yield any additional unique and relevant records. These 32 studies, that
enrolled a total of 83,186 Internet-using MSM, comprised the evidence base for this
systematic review [23-55]. (Two publications report the same study [53, 54].) Table 2
provides a brief summary of all 32 included (and further details of the included studies are
presented in Supplement Table 7).

The vast majority of included studies recruited participants and collected data entirely
online; however, two included studies convened in-person focus groups in which participants
indicated they used the Internet [30, 44]. Banner advertisements on social media web sites or
web sites geared to MSM (including social networking, news, and sex-seeking sites) were
most commonly used to recruit participants, although some studies used chat-based
recruitment [25-27] or community-based recruitment [23, 44].

All studies enrolled MSM in the U.S., and most required that participants be at least 18 years
old (see Table 2). The mean or median age reported by included studies was generally in
their 30 s, and most participants self-identified as white. The majority of participants
reported they were “homosexual” or “gay.” Income data for this review are difficult to
generalize due to income not being reported, differences in income reporting methods, and
lack of data on number of persons relying upon the respondent’s income.

Among studies reporting it, educational attainment was generally higher than among men
aged 25 years and older in the United States. Two studies enrolling only Hispanic or Latino
men reported high school graduation rates of 75 [27] and 80 % [41]; however, these rates are
higher than the general U.S. Hispanic high school graduation rate of 67 % [56]. The
remaining studies reported high school graduation rates of 90-100 %, which is higher than
the overall U.S. rate of 88 %. Although a few studies reported college graduation rates as
low as 15 % [50] and 17 % [51], most reported rates in the range of 40-60 %, which is
higher than the national average of 33 %. As many participants in these samples were under
the age of 25 and might be current college students, their overall level of education may be
even greater than the U.S. on average, if adjusted for age.

Studies did not report on use of pharmaceutical pre-exposure prophylaxis (PrEP), with the
exception of one study that reported 1.5 % use [46]. Included studies were conducted prior
to the release of federal recommendations on PrEP in 2014 [57]. Characterization of
participants’ sexual risk factors, STI diagnoses, and drug use was complicated by limited
reporting among studies, and variation in reporting across studies (e.g., time frame
represented, metric used).
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Critical Appraisal of Evidence Base

Outcomes

Critical appraisal findings for this evidence base were consistent across studies, and were
consistent with general limitations of Internet-based research. These findings are
summarized in Table 3.

Sampling methods were non-probabilistic and were based on response to online
advertisements, generally with low impression (advertisement views) to participation ratios,
suggesting high degrees of participant self-selection (item 1). However, the vast majority of
studies clearly delineated their participant inclusion criteria (item 2). We also assessed
potential confounding (item 3). Although we included studies with different designs, we
analyzed all of them as descriptive studies (i.e., for intervention studies we used pre-
intervention baseline data). Therefore, all data on testing behaviors in the meta-analysis were
unadjusted. Potential confounders influencing testing behaviors might include income,
health insurance or other factors impacting financial access to testing. However, the subset
of studies that assessed the association between covariates and testing behaviors generally
used multivariate models that took into account such confounders. Testing patterns and
covariates were objective measures (item 4). Some potential sources of bias were obviated
by the fact that testing behaviors were determined in single group cross-sectional studies
(items 5, 6, 7). Outcomes were self-reported and therefore subject to potential biases such as
recall bias (item 8). Studies uniformly used appropriate statistical analyses to report testing
behaviors or investigate factors associated with testing behaviors (item 9).

Ever Tested for HIV—Thirty included studies reported this outcome for 74,395 men. The
proportion of Internet-using MSM who had ever tested for HIV (Fig. 2) ranged widely. In
each study, between 66 % [42] and 95 % [44] had ever been tested for HIV. Heterogeneity
testing confirmed these between study differences were substantial and larger than would be
expected due to chance alone (12 = 0.99, Q = 3303, p (Q) < 0.001). A Random-effects meta-
analysis that provides for the pooling of heterogeneous data found that on average, 85 %
(95 % CI 82-87 %) of the Internet-using MSM included in this review had been tested at
least once within their lifetime. Having said this, the precision of this summary estimate
should be considered with some degree of caution because of the high degree of between
studies heterogeneity observed.

We explored the observed between studies heterogeneity using variables extracted as
potential covariates for HIV testing (see Data Collection) in a series of meta-regressions.
The number of factors that could be assessed was limited by variability in the reporting of
these covariates among included studies; per protocol we only assessed potential covariates
reported by at least ten included studies. For most covariates, only a subset of studies
reported needed data (x = number of studies assessed). We investigated and did not find
significant associations with any of the critical appraisal tool assessment items (x = 30), year
of study publication (x = 30), or self-identification as white/European (x = 29), black/
African American (x = 25), or Hispanic/Latino (x = 26). Univariate analyses found
significant associations for ever having tested for HIV with older age (proportion over 30
years) (x = 15), college education (x = 16), and self-identification as homosexual or gay (x
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= 25). In multivariate models, we found that self-identification as homosexual or gay, the
proportion over 30 years old, and the proportion who had at least a 4-year college diploma,
remained significantly associated with ever having tested, but no interaction with race or
year of publication was identified, respectively, for any factor. No additional multivariate
regressions were possible due to insufficient numbers of studies reporting either of these two
variables plus other variables in common.

Tested within Past 12 Months—Fourteen studies that enrolled a total of 36,158 MSM
reported on the proportion of men who had been tested for HIV within the 12 months prior
to participation in the study (Fig. 3). Estimates ranged widely across studies from 40 % [39]
to 71 % [45, 46]. Pooling of these data using random-effects meta-analysis produced a
summary effect size estimate of 58 % (95 % CI 53-63 %). Again, the precision of this
summary estimate should be considered with some degree of caution because of the high
degree of between-study heterogeneity observed (12 = 0.99, Q = 1035, p(Q) < 0.001).
Further, reporting of covariates was too limited to enable a thorough investigation of
potential causes of this between studies heterogeneity. Univariate meta-regression analysis
found no association with race or ethnicity (x = 14), self-identification as homosexual or gay
(x = 13), critical appraisal assessment items (x = 14), or year of study publication (x = 14).
Assessment of additional variables was not possible because too few studies reported our
variables of interest, and multivariate analyses were not warranted due to lack of significant
univariate findings.

Additional Testing Outcomes—We found no evidence regarding the median or mean
frequency of testing within the past 12 months or what specific types of HIV tests were used
(e.g., rapid test or laboratory-based test). Mustanski et al. [58] reported all participants in
their study had been tested in a clinic; however, testing location or setting type was not
reported by any other study.

Factors Associated with HIV Testing—To identify demographic and other factors
associated with HIV testing, we considered the findings of the meta-regressions (described
above) and findings from individual studies that performed analyses on data from individual
participants. Relatively few studies investigated factors associated with HIV testing, and
only a small number of factors were investigated by more than one study. Findings from
individual studies and the meta-regressions are shown in Table 4. Meta-regression and
narrative analyses of findings from individual studies identified evidence that older age, self-
identification as homosexual or gay, and not using drugs are associated with ever having
tested for HIV. Data were sufficient for assessment of race/ethnicity, and CAl, but yielded
inconclusive findings. Although no association was found (due to small numbers of studies
and conflicting findings among them), the possibility that a relationship actually exists
cannot be ruled out based on these data. We found no association between testing patterns
and either year of publication or any of the critical appraisal assessment items. Investigation
of additional factors for association with HIV testing was precluded by limited reporting.
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Conclusions and Discussion

A random-effects meta-analysis found that 85 % of participating Internet-using MSM had
been tested for HIV at least once in their life, and 58 % had been tested in the year preceding
study participation. The proportion of men testing annually in our analysis was lower
compared to a recent national estimate of men in venue-based settings (71 %) [59] but
higher than the rate of annual testing from a national probability sample of MSM (42 %)
[60]. Internet-using MSM who may be less likely to have tested within their lifetimes
include those who self-identify as heterosexual or bisexual, those under age 30, those with
less educational attainment than a college degree, and those who use any drugs, including
non-injection drugs. Our findings were consistent across two data types (meta-analysis of
multiple studies and narrative analysis of individual-level findings from multiple individual
studies). Due to insufficient amounts of evidence or conflicting evidence, no additional
factors associated with HIV testing patterns were identified.

Our finding of lower rates of HIV testing among non-gay identified men is consistent with
other studies [61-65]. Non-gay identified MSM may be more likely to meet sexual partners
online compared to those who are gay identified, and therefore could benefit from internet-
based interventions such as online motivational videos to encourage testing [66]. Reaching
non-gay identified MSM on the internet, however, has its challenges; some studies have
found that non-gay identified MSM, especially minority men, may be less likely to click on
banner advertisements, a common method used to advertise HIV-related prevention services
online [67]. In off-line settings, ensuring HIV testing is a part of routine health care is
another way that non-gay identified MSM may be reached for testing [61].

Our analysis also found that younger MSM were less likely to have tested for HIV, a finding
supported by HIV surveillance data and studies that have found young MSM have higher
rates of undiagnosed HIV infection compared to older MSM [68, 69]. Young MSM may be
less likely to test for HIV for a number of reasons, including perceiving themselves at low
risk for HIV infection or lacking access to health services, including culturally appropriate
services inclusive of LGRTQ youth. Young MSM use the internet to seek out health
information and support [70] and may benefit from tailored prevention interventions and
content directed towards young men, including setting up health promotion pages on popular
social networking sites, and the development of mobile apps or text-messaging services [71].

Having at least a college education has also been previously linked to higher testing rates,
possibly due to other socioeconomic factors for which there was insufficient evidence to test
for associations such as higher income or having health insurance. For instance, men who
have financial means to test but do not wish to visit clinics or healthcare providers due to
concerns about privacy, stigma, or due to inconvenience may be more receptive to testing at
home with a kit purchased online [72-74].

Evidence associating drug use with having ever tested is weaker because it comes only from
primary studies; however, this association is plausible because drug use is a recognized risk
factor for HIV, and is associated with increased sexual risk through intoxication and
infection by direct parenteral viral transmission, in the case of injection drug use. Data to
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estimate testing rates stratified by these characteristics were not reported in the original
studies; based upon these data it is not possible to estimate testing rates for MSM by
subgroup.

Our findings are subject to several limitations. First, there is the potential for sampling bias
due to convenience sampling, low solicitation-to-participation rates, and self-selection of
participants. Second, data biases due to duplicate or fraudulent response may be present, are
difficult to identify in Internet-based research, and may be more likely where incentives are
offered. Third, misclassification bias may be present due to misinformed or disingenuous
reporting of HIV status and risk behaviors. The effect, if any, of these limitations on testing
pattern outcomes in this review is unknown. At this time there appear to be systematic
differences between MSM recruited through Internet and MSM recruited through
community venues, and we do not suggest these findings be generalized.

Despite these limitations, our findings highlight the importance of devoting resources toward
online interventions and testing technologies, as growth of the Internet, social networking
websites, and mobile technology have increased especially among the young and minorities.
Further research into barriers to using the internet as a method for distributing HIV home
test kits, or other interventions or messages to increase testing opportunities for Internet-
using MSM, are needed. For instance, men who are motivated to get an HIV test but do not
wish to visit clinics or healthcare. Public health officials should investigate ways to provide
HIV home tests for MSM who cannot afford to purchase them, and to improve opportunities
to link MSM who test HIV-positive to medical care [75]. Future research should also
consider changes in demographics of Internet users and the impact of interventions such as
PreP [57].

The overall findings of our systematic review are encouraging; however, a subpopulation of
MSM may benefit from online interventions such as provision of HIV self-testing Kits,
delivery of online content encouraging HIV testing and tailored prevention messages to
young MSM to take advantage of the increasingly central role that the internet plays in the
U.S. and particularly in the MSM community.
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A
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Fig. 1.
Study selection process

v

225 Full-text publications excluded
160 Did not address an outcome of interest
24 Does not address Internet-using MSM, or does
not present data for this population separately
18 Addressed an included study but did not
provide additional information
10 Could not be obtained
S HIV not addressed
3 Not full-length
3 Not conducted in U.S.
2 All participants had known HIV at baseline
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Year Study N= (95% CI) Forest Plot: Ever Tested Event Rate and 95% Confidence Intervals
2005 | Dew and Chaney [26] 513 | 88% (85%-91%) | T
2006 | Horvath et al. [33] 663 | 75% (72%-78%) | S !
2006 | Horvath et al. [36] 45 | 91% (77%-97%) 1 .
2007 | Fernandez et al. [27] 294 | 86% (82%-90%) —_——
2007 | Mustanski [42] 113 | 66% (57%-75%) . :
| 2008 | Akin et al. [23] 470 | 85% (82%-88%) | —_—
2008 | Horvath et al. [34] 2716 | 82% (81%-83%) -
2008 | Grov et al. [44] 183 | 95% (90%-97%) H S
2009 | Chiasson et al. [31] 971 | 94% (90%-97%) ' PR E—
2009 | Rosser, et al. [41] 1006 | 84% (82%-86%) e
2010 | Rhodes et al. [25] 210 | 85% (80%-89%) | —_—
2010 | Horvath et al. [35] 1725 | 91% (90%-92%) ' e
2010 | Jozkowski et al. [37] 24993 | 88% (88%-89%) ' —
2010 | Stephenson et al [48] 543 | 71% (67%-75%) _— i
2010 | Wilkerson, et al. [40] 2578 | 81% (80%-B3%) | —_-
2010 | Wall et al. [51] 6046 | 70% (69%-72%) —— e
2010 | Raymond, et al. [55] 723 | 88% (85%-90%) s
2011 | Sullivan et al. [24] 6534 | 73% (72%-74%) —— i
2011 | Kubicek et al. [30] 472 | 82% (79%-86%) —_——
2011 | Welles etal. [52] 507 | 88% (85%-91%) | i
2012 | Margolis etal. [32] 8040 | 91% (91%-92%) i ~—
2012 | Schnarrs et al. [47] 1524 | 91% (89%-92%) i —_—
2012 | Wagenaar et al. [50] 1154 | 86% (84%-88%) ——
2012 | Navejas et al. [53] 1700 | 84% (82%-85¢%) —*
2013 | Balan etal. [28] 89 | 93% (86%-97%) i .
2013 | Grovetal. [29) 2187 | 87% (86%-89%) |
2013 | Khosropour et al. [38] 710 | 78% (75%-81%) — :
2013 | Wagenaar et al. [43] 5980 | 86% (84%-B8%) | -
2013 | Rendina et al. [45] 1351 | 90% (88%-92%) ' ——
2014 | Stephenson et al. [49] 355 | 71% (66%-76%) ——
Random-Effects Meta-Analysis 74,395 | 85% (82%-B7%) _f_
. : : \
L] 6 n = 80 8 % 9 100
Fig. 2.

Ever tested for HIV within lifetime
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Event Rate
Year Study N= (95% CI) Forest Plot: Tested within Past 12 Months Event Rate and 95% Confidence Intervals
2005 | Dew and Chaney[26] 513 61% (57%-65%) -
2007 | Fernandez et al.[27) 294 57% (51%-62%) :
2009 | Chiasson et al. [31] 917 67% (64%-70%) i —_—
2011 | Sullivan et al.[24] 6534 | 48% (46%-49%) . :
2011 | Kubicek et al. [30] 472 | 63% (59%-67%) : —_—
2012 | Margolis et al. [32] 8040 | 58% (57%-59%) i e
2012 | Schnarrs et al.[47] 1603 | 56% (53%-58%) e
2012 | Navejas et al. [54] 1124 | 58% (55%-61%) P S
2013 | Grov etal. [29] 2187 | 64% (62%-66%) -
2013 | Khosropour et al. [38] 710 48% (44%-51%) :
2013 | Khosropour and Sullivan[39] | 6104 | 40% (39%-42%)
2013 | Wagenaar et al. [43] 5980 | 47% (46%-49%) . i
2013 | Rendina, Jiminez et al.[45] 1351 | 71% (69%-74%)
2013 | Rucinski et al.[46] 329 71% (66%-76%) i
Random-Effects Meta-Analysis 36,158 | 58% (53%-63%) * —
L a0 ES &0 £ &0 - ]
Fig. 3.

Tested for HIV within past 12 months
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Table 1

Strength of evidence assessment ratings and interpretation

Page 17

Rating Interpretation Criteria

High Further research is unlikely to change our confidence in the conclusion No serious limitations

Moderate Further research is likely to have an important impact on our confidence in the One limitation
estimate of effect and may change the conclusion

Low Further research is very likely to have an important impact on our confidence in ~ Two limitations, or a serious limitation
the estimate of effect and is likely to change the conclusion

Very low Any conclusion is very uncertain At least three limitations or serious

limitations
Insufficient ~ No conclusion is currently possible Pervasive limitations, or only one study

addresses the outcome
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Table 3

Assessment of evidence base using Joanna Briggs Institute’s critical appraisal of quantitative evidence tool for
descriptive/case-series studies

Item  Question Answer Comments

1 Was the study based on a random or No Convenience samples in all but two studies [33, 42]
pseudo-random sample? (We also
considered selection of consecutive or total
sample acceptable)

2 Were the criteria for inclusion in the Yes Inclusion criteria reported
sample clearly defined?

3 Were confounding factors identified, and Testing behavior Factors other than chance alone (e.g., access to health care, risk
strategies to deal with them stated? outcomes: no behavior) among populations could have contributed to differences

in observed testing behaviors among studies
Identification of Studies usually implemented multivariate analyses to control for
factors associated ~ confounding effects of other factors when investigating
with testing demographic or other factors potentially associated with testing
behaviors: yes behaviors

4 Were outcomes assessed using objective Yes Outcomes of interest were all objective
criteria?

5 If comparisons were being made, was Not relevant All behaviors and analyses were of single-group cohorts
there sufficient description of groups?

6 Was follow-up carried out over a sufficient ~ Not relevant All samples were cross-sectional without follow-up (or baseline
time period? data were assessed as cross-sectional data)

7 Were the outcomes of people who No There were generally high rates of survey non-completion, and
withdrew described and included in the insufficient data for researchers to compare completers to non-
analysis? completers

8 Were outcomes measured in a valid and No Testing behaviors and all data were self-reported. Some required
reliable way? recall (e.g., testing frequency within previous 12 months)

9 Were appropriate statistical analyses of Yes Testing behaviors were reported as the proportion of respondents

testing behaviors and factors associated
with them reported? (We also considered
reporting of appropriate data to calculate
testing behaviors acceptable)

with that outcome divided by the total number. The studies that
assessed factors associated with testing behaviors used regression
analyses

AIDS Behav. Author manuscript; available in PMC 2018 February 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Noble et al.

Table 4

Page 22

Summary of factors investigated for association with HIV testing among internet-using MSM

Factor Overall assessment Testing outcome  Meta-regression findings Individual studies’
and strength of findings (where
evidence reported)

Age Younger age is Ever tested Proportion of participants age 30  Margolis et al. found

Self-reported sexual orientation

Drug use

Race/ethnicity

associated with never
testing for HIV
(Moderate) but is not
clearly associated with
testing within the last 12
months (/nconclusive)

Self-identification as
Homosexual or Gay is
associated with ever
testing for HIV
(Moderate). Inconsistent
findings prevent
determination of
whether it is associated
with testing in the past
year (/nconclusive)

Drug use is associated
with never testing for
HIV, but this association
does not appear to be
independent (Low)

Race/ethnicity is not
convincingly associated
with ever testing or
testing within the past
year; however, there is
insufficient evidence to
rule this possibility out
(Inconclusive)

Tested past year

Ever tested

Tested past year

Ever tested

Ever tested

years or younger was
significantly associated with
never testing (x =15, p=0.016)

Insufficient evidence to support
investigation (x < 10)

Ever testing was significantly
associated with self-
identification as homosexual (x
=25, p=0.014)

Testing in the past year was not
significantly associated with
self-identification as
homosexual (x = 14, P = 0.162)

Insufficient evidence to support
investigation due to variability
in reporting methods

No association was found
between White/European (x =
29), Black/African American (x
= 25), or Hispanic (x = 26) self-
identification and testing

AIDS Behav. Author manuscript; available in PMC 2018 February 01.

men 18-24 years were
significantly less likely
to have been tested
(unadjusted and
adjusted) [32] and
Rendina et al. found
increased age was
associated with having
ever tested (adjusted)
[64]

Rendina et al. 2013
found a statistically
significant association
between older age and
having tested in the last
year (adjusted) [45],
and Schnarrs et al.
found a similar but non-
significant trend
(unadjusted) [47]

Margolis et al. and
Rendina et al. [32, 45].
both found MSM who
self-identified as gay or
homosexual were more
likely to have ever
tested than those who
self-identified as
straight, heterosexual,
or bisexual in both
unadjusted and adjusted
models

While Schnarrs et al.
2012 found gay men
were more likely to
have tested than
bisexual men
(unadjusted OR) [47]
Rendina et al. 2013
found no association
(adjusted regression)
[45]

Margolis et al. 2012
and Rendina et al. 2013
[32, 45] found drug
use, including
noninjection drug use,
in the last 2-3 months
was significantly
associated with never
having tested in
unadjusted but not
adjusted models

Rendina et al. 2013
found MSM who
reported being black or
multicultural were
more likely to have ever
tested (adjusted) [45],
while Margolis et al.
2012 [32] and
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Factor

Overall assessment
and strength of
evidence

Testing outcome

Meta-regression findings

Individual studies’
findings (where
reported)

Condomless anal intercourse

(CAl)

Quality assessment items

Year of study publication

Education

The association between
CAl and testing is too
inconsistent to
determine an
association; however,
the possibility of an
association cannot be
ruled out (/nconclusive)

Methodological sources
of potential bias are not
convincingly associated
with ever testing or
associated with testing
within the past year;
however, there is
insufficient evidence to
rule this possibility out.
(Inconclusive)

No association
identified, but
insufficient evidence to
conclude there is no
association.
(Inconclusive)

This meta-regression
and one study found
college education was
associated with ever
testing; no studies
reported contradictory
findings (Low)

One study among
Latino men only found
no association between
testing in the past year
and college graduation,
which is an insufficient
amount of evidence to
support a conclusion.
(Inconclusive)

Tested past year

Ever tested

Tested past year

Ever tested

Tested past year

Ever tested

Tested past year

Ever tested

Tested past year

No association was found
between White/European
American (x = 14), Black/
African American (x = 14), or
Hispanic (x = 14) self-
identification and testing

Insufficient evidence to support
investigation (x < 10)

Insufficient evidence to support
investigation (x < 10)

No association found for any
factor (x = 30; p > 0.05)

No association found for any
factor (x = 14; p > 0.05)

No association (x = 30; p >
0.05)

No association (x = 14; p >
0.05)

Completing a 4-year/Bachelor’s
degree was significantly
associated with having ever
tested. (x = 30; p = 0.002).
Insufficient evidence to assess
other education levels

Insufficient evidence to support
investigation (x < 10)

AIDS Behav. Author manuscript; available in PMC 2018 February 01.

Khosropour [38] found
no association

Neither Rendina et al.
[45]. nor Khosropour et
al. [38]. found
statistically significant
associations between
race/ethnicity and
having tested within the
last 12 months, and
Rendina et al. reported
a non-significant trend
toward black race/
ethnicity being more
likely to have tested in
the last 12 months

NA

Rendina et al. 2013
found CALl in the last 3
months was
significantly associated
with testing within the
last year (adjusted)
[45], while Navejas et
al. 2102 found no
association between
CAll in the past year
and testing (unadjusted
or adjusted) [54]

NA

NA

NA

NA

Margolis et al. reported
the rate of never testing
was higher among
college graduates (6 %)
than those with less
education (12 %), OR
1.24 (95 % 1.02-1.51),
even after adjusting for
confounding factors
(OR 2.2 (95 % CI:
1.72-2.37) [32]

Among a Latino-only
population, Schnarrs
found no relationship
with college graduation
and having tested in the
past year [47]
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Factor Overall assessment Testing outcome  Meta-regression findings Individual studies’
and strength of findings (where
evidence reported)
Income One study identified an Ever tested Insufficient evidence to support Horvath (2008)

association with low
income and never
having tested, but this is
an insufficient amount
of evidence to draw a
conclusion from
(Inconclusive)

Tested past year

investigation (x < 10)

Insufficient evidence to support
investigation (x < 10)

reported that men
earning less than
$10,000/year were less
likely to have ever
tested [34]

NA

NA not applicable

AIDS Behav. Author manuscript; available in PMC 2018 February 01.
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