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Introduction: The aim of this study was to evaluate the reliability

of self-reported HIV among men who have sex with men (MSM) in

Brazil.

Methods: MSM 18 years of age or older were recruited to

a multicenter study using respondent-driven sampling. We compared

self-report of the HIV test with a rapid HIV test using the kappa

coefficient.

Results: A total of 3859 MSM were recruited, and 39% reported

ever having an HIV test; their results were reported and they agreed to

a new test. Agreement between self-report and the test was very good

(kappa = 0.88).

Conclusion: Our results suggest that self-report of HIV infection is

a reliable indicator among MSM.
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INTRODUCTION
To date, relatively few studies have examined the

reliability of self-report of HIV infection in populations at risk
for HIV infection. In injection drug users, McCusker1 found
that 96.7% reported their results correctly, and later studies
reported specificity above 99%.2–4 A multicenter study in the
United States,5 evaluating the accuracy of self-reports of HIV
testing among men who have sex with men (MSM) 50 years
old and older, showed that all the men who had positive results
on screening tests self-reported as HIV-positive and 99% of
those with negative tests accurately reported themselves as
negative. However, in the 2007 Kenya AIDS Indicator Survey
(KAIS), 63% of largely heterosexual participants who had
reported having tested negative before tested positive in the
survey (negative predictive value, 37%); these were felt, in
large part, to be interim seroconversions.6

Brazil has invested heavily in HIV behavioral surveil-
lance (but not biological), especially in populations considered
more vulnerable to infection. The reluctance to incorporate
testing in surveillance is the result of concerns voiced by
representatives of these most at-risk populations, including
MSM. Many MSM expressed concern that reports of
seroprevalence in the community would increase stigma. This
was found in a recent study reporting results in Brazil.7

Precisely because testing is such a charged topic, every
surveillance activity proposed debates the effect of including
or requiring testing. For example, in the baseline national
study of biological and behavioral surveillance, the National
Program adopted the design of making testing voluntary and
enrolling subjects who refused to test into the study. It was felt
that this study would allow us to gauge the effect of requiring
testing and help interpret seroprevalence in the current and
future rounds of surveillance. Thus, this study aims to
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investigate the reliability of self-reported HIV test results in
a multicenter study of MSM in Brazil.

MATERIAL AND METHODS
This was a multicenter study using respondent-driven

sampling conducted in 10 cities: Manaus, Recife, Salvador,
Campo Grande, Brasilia, Belo Horizonte, Rio de Janeiro,
Santos, Curitiba, and Itajaı́. Samples were collected to provide
independent estimates for each city. The survey was conducted
among 3859 men older than 18 years of age reporting sex with
another man in the past year. The cities were selected by the
Department of STD, AIDS and Viral Hepatitis to represent
regional, socioeconomic, and cultural diversity. Details of the
methods for this study are reported elsewhere.7

Measurements
Our outcome variable was HIV infection as measured by

finger stick rapid HIV test. Whole blood was used in all the
diagnostic tests, and the study followed the national algorithm
for rapid testing8: first the Rapid Check HIV-1 & 2 (Núcleo de
Doencxas Infecciosas [NDI], Vitória, Espı́rito Santo, Brazil) and
Bio-Manguinhos HIV-1 & 2 (Instituto de Tecnologia em
imunobiologicos, Bio-Manguinhos, FIOCRUZ, Rio de Janeiro,
Brazil) at the same time followed by a third test in case the
previous two tests did not match. Our principal predictor
variable was self-report of HIV serostatus as measured by two
questions: ‘‘Have you been tested for AIDS at any time?’’ and
‘‘Could you tell me the result of your last test?’’

Procedures
We offered rapid testing to participants after counsel-

ing,9 and we required written consent. Finger prick blood was
drawn and results provided in less than 1 hour with counseling.

Infected participants were referred to public centers to follow-
up clinical and laboratory diagnosis of infection.8

Statistical Analysis
We examined concordance between self-reported HIV

infection and positive rapid test results using the kappa coef-
ficient10 adjusted for probability and bias (PABAK).11,12 We
also calculated the positive predictive value, negative pre-
dictive value (NPV), and false-positive and false-negative
rates. Positive predictive value was calculated as the proportion
who self-reported a prior positive test who tested positive and
the NPV as the proportion who self-reported a prior negative
test who tested negative. We also examined the NPV by
municipality. For data analysis, we used Landmann Szwarc-
wald weights (published in this volume) that take into account
individual social network size and the proportion of MSM in
each city.13 After this calculation, we exported individual
weights and calculated estimates of prevalence and prevalence
ratios with their 95% confidence intervals (CIs) using Stata 11
(STATA Corp, College Station, TX). The association analysis
was calculated using the likelihood ratio test.

Ethical Issues
The study was approved by the Brazilian National

Research Ethics Committee (CONEP #14494).

RESULTS
Of a total of 3859 MSM surveyed, 51.5% reported

having at least one test before the survey (Fig.1). Of these,
89.8% were willing to report their results; 0.7% did not report
and 9.6% did not returned to collect their results. From those
who were willing to report their results, 13.2% reported that
they were HIV-infected. For the 1802 MSM who reported

FIGURE 1. Number of cases and prevalence, self-reported data and study test results. MSM, men who have sex with men; CI,
confidence interval.
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previous testing, 89.3% were tested in this study. Of those who
self-reported as positive in the last test, 17.9% refused testing.
One third of these refused because of the previous test. Of
those who self-reported HIV-negative, 9.5% did not test.
Of these, almost half (47.5%) claimed a previous result as
a reason to not test. All these calculated percentages were
weighted. The final sample of nonweighted percentage of
participants in this study was 38.7% (1493 of 3859).

Of those who self-reported as positive in the last test,
17.9% refused testing. One third of these refused because of
the previous test. Of those who self-reported HIV-negative,
9.5% did not test. Of these, almost half (47.5%) claimed
a previous result as a reason to not test. A significant difference
(P = 0.018) was observed in the proportion of self-reporting
seropositive and seronegative men who refused to test (17.9%
vs 9.5%, respectively) (prevalence ratio = 1.8) (Fig. 1).

Concordance of self-report and test was excellent
(k = 0.88 [6 0.01]). Among MSM who self-reported positive,
the probability of testing positive was 100% (0.0% false-
positive rate) (Table 1). Among those self-reporting negative,
92.9% (95% CI, 88.9–95.5) tested negative. Concordance
ranged from 84.8% (95% CI, 67.9–93.6) in Itajaı́ to 99.4%
(95% CI, 95.6–99.9) in Santos. The confidence interval for
NPV and false-negative rate did not overlap for all cities.

DISCUSSION AND CONCLUSIONS
We found a high degree of concordance between self-

report of prior HIV test results and test results produced in our
study. Differences occurred in self-reported negative results.
This result was consistent with Dolcino’s5 findings in which
discordance was only found among those who self-reported
that they were uninfected. Other studies1–4 in injection drug
users report similar results but with sensitivity lower than
100%. An obvious reason for this is seroconversion in the
interval between the self-reported test and the study test. In

KAIS, participants whose self-reports and actual test results
were discordant were significantly more likely to have CD4
counts above 500 cells/mL than those who self-reported that
they were infected, suggesting recent infection.6

More than half of respondents self-reported having had
at least one HIV test before, and many of these participants did
not test in this study. In the case of positive self-report, the
selection bias introduced in estimates by the exclusion of self-
reported results may be greater than the information bias
introduced by their inclusion. To minimize information bias, it
is important to ensure that respondents in intervention
programs feel that their results will be confidential. The
findings that the cities presented different NPV for HIV-and
proportions of false-negative MSM indicate that prevalence
estimates based on results from self-report may also need
adjusting by municipality considering the differing socioeco-
nomic and cultural contexts.

There are several potential limitations. More HIV-
uninfected than HIV-infected men were tested in the study.
There are obvious reasons for this selection bias but no reason
to assume that if other self-reported seropositive individuals
agreed to be tested the result would be any different. A second
issue is the lack of a time-limited recall period for testing. For
example, self-reported uninfected individuals may have had
a longer time period since testing, making comparison
difficult. A third and more important limitation is that we
can say relatively little about the individuals who reported
never testing, those who tested and did not report, and those
who did not returned to collect their results. Although testing
has increased in the last several years, it was not a routine part
of surveillance in Brazil. The 13 MSM who refused to report
their test result may very well be positive, but we cannot
interpret the behavior of those 158 who did not return to
collect their test. However, counseling could play an important
role among those individuals increasing the chance of their
return to collect their results. A population-based survey in

TABLE 1. Positive Predictive Value and Negative Predictive Value of Self-Report of HIV in the Last Test Compared With Testing in
the Survey by Municipality and Total

City

Positive Predictive
Value (PPV)

False-
Positive

(FN = 100%
NPV)

Negative Predictive
Value (NPV)

False-Negative
(FP = 100% PPV)

Self-Report
HIV-Positive

Test Result
HIV-Positive Percent* CI* Percent* CI

Self-Report
HIV-Negative

Test Result
HIV-Negative Percent* CI* Percent* CI*

Total 122 122 100.0% — 0.0% — 1371 1284 92.9 88.9–95.5 7.1 4.5–11.1

Manaus 6 6 100.0% — 0.0% — 180 163 94.9 90.0–97.5 5.1 2.5–10.0

Recife 7 7 100.0% — 0.0% — 151 145 97.4 92.6–99.2 2.6 0.8–7.4

Salvador 2 2 100.0% — 0.0% — 144 132 89.3 77.6–95.2 10.7 4.8–22.4

Brası́lia 26 26 100.0% — 0.0% — 113 110 98.6 94.5–99.6 1.4 0.4–5.5

Campo Grande 5 5 100.0% — 0.0% — 183 175 96.8 92.6–98.7 3.2 1.3–7.4

Belo Horizonte 9 9 100.0% — 0.0% — 183 173 94.4 86.8–97.7 5.6 2.3–13.2

Rio de Janeiro 39 39 100.0% — 0.0% — 122 111 87.9 74.5–94.8 12.1 5.2–25.5

Santos 7 7 100.0% — 0.0% — 85 84 99.4 95.6–99.9 0.6 0.1–4.4

Curitiba 20 20 100.0% — 0.0% — 130 124 97.5 89.7–99.5 2.5 0.5–10.3

Itajaı́ 1 1 100.0% — 0.0% — 80 67 84.8 67.9–93.6 15,2 6.4–32.1

*Weighted values and all 95% confidence interval (CI).
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Brazil showed that 55% of the total studied population,
including MSM, reported having not received counseling.14

Both absence of routine testing for surveillance and absence
of counseling could explain the low rate of testing and refusal
to collect the results. Nonetheless, what this study clearly
shows is that testing is still a controversial issue among the
populations most affected by AIDS in Brazil and that the real
prevalence among this population could be even higher than
we observed in this study.

Our findings bolster our confidence in the reliability
of self-reported measures of infection. Persons who are
mistaken about being HIV-uninfected by virtue of a previous
negative test may account for a disproportionate amount of
transmission either by virtue of high viral loads early in
infection or because their assumption of seronegativity leads
them to have other HIV-negative partners. Persons with
undiagnosed infection are also those who need to be linked
to HIV care programs. Data on self-reported serostatus,
coupled with serologic testing, may therefore be used to
efficiently guide prevention and care efforts. As a general
conclusion, we are comfortable with the idea that self-
reported seropositivity be treated as HIV infection for
purposes of surveillance.
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