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Abstract
Background: HIV risk perceptions are a key determinant of HIV testing. The success of efforts to achieve an AIDSfree generation – including reaching the UNAIDS 90–90-90 target – thus depends critically on the content of these
perceptions. We examined the accuracy of HIV-risk perceptions and their correlates among young black women in
South Africa, a group with one of the highest HIV incidence rates worldwide.
Methods: We used individual-level longitudinal data from the Cape Area Panel Study (CAPS) from 2005 to 2009 on
black African women (20–30 years old in 2009) to assess the association between perceived HIV-risk in 2005 and
the probability of testing HIV-positive four years later. We then estimated multivariable logistic regressions using
cross-sectional data from the 2009 CAPS wave to assess the relationship between risk perceptions and a wide
range of demographic, sexual behaviour and psychosocial covariates of perceived HIV-risk.
Results: We found that the proportion testing HIV-positive in 2009 was almost identical across perceived risk
categories in 2005 (no, small, moderate, great) (χ2 = 1.43, p = 0.85). Consistent with epidemiologic risk factors, the
likelihood of reporting moderate or great HIV-risk perceptions was associated with condom-use (aOR: 0.57; 95% CI: 0.36,
0.89; p < 0.01); having ≥3 lifetime partners (aOR: 2.38, 95% CI: 1.53, 3.73; p < 0.01); knowledge of one’s partner’s HIV
status (aOR: 0.67; 95% CI: 0.43, 1.07; p = 0.09); and being in an age-disparate partnerships (aOR: 1.73; 95% CI: 1.09, 2.76;
p = 0.02). However, the likelihood of reporting moderate or great self-perceived risk did not vary with sexually
transmitted disease history and respondent age, both strong predictors of HIV risk in the study setting. Risk perceptions
were associated with stigmatising attitudes (aOR: 0.53; 95% CI: 0.26, 1.09; p = 0.09); prior HIV testing (aOR: 0.21; 95% CI:
0.13, 0.35; p < 0.01); and having heard that male circumcision is protective (aOR: 0.38; 95% CI: 0.22, 0.64; p < 0.01).
Conclusions: Results indicate that HIV-risk perceptions are inaccurate. Our findings suggest that this inaccuracy stems
from HIV-risk perceptions being driven by an incomplete understanding of epidemiological risk and being influenced
by a range of psycho-social factors not directly related to sexual behaviour. Consequently, new interventions are
needed to align perceived and actual HIV risk.
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Background
In recent years, there has been increasing optimism
around achieving an AIDS-free generation [1]. The Joint
United Nations Programme on HIV/AIDS has outlined an
ambitious blueprint to do so: ensuring that 90% of persons
living with HIV/AIDS (PLWHA) know their serostatus;
initiating 90% of these individuals on treatment; and
achieving viral load suppression in 90% of this group [2].
Successfully reaching these targets will require bolstering
the entire cascade of HIV care, which, in turn, starts with
generating demand for HIV testing services [3, 4].
Across a wide range of population groups and settings,
HIV-risk perceptions influence demand for HIV testing
[5–10]. Incorrect risk perceptions may therefore impede
efforts to diagnose and treat afflicted individuals. For example, low perceived risks of HIV infection may hinder
efforts to diagnose cases in areas where seroprevalence
is high. However, there is limited evidence around the
accuracy of HIV risk perceptions – that is, the extent to
which stated perceptions of future HIV risk correctly
predict future HIV status. A small literature illustrates
contexts where average HIV risk perceptions are at odds
with actual disease prevalence [11, 12], and therefore
suggests inaccuracies in self-perceived HIV risk. Potential
drivers of inaccurate risk perceptions may include an
incomplete consideration of the riskiness of sexual behaviors or the influence of factors outside of direct HIV risk
factors [11, 13–18]. However, no single study has systematically examined the influence of these diverse factors.
Accordingly, it is imperative to understand the accuracy
of HIV risk perceptions better, and - if these are inaccurate
– to understand how such perceptions are formed, particularly in high-risk populations. In this study, we used
longitudinal data to prospectively examine the accuracy of
HIV risk perceptions among young black women in South
Africa, a group that faces a significant burden of disease
from HIV/AIDS. Peak prevalence rates exceed 30% (for
women aged 30–34), with an incidence rate of approximately 4.5% (for women aged 20–34) [19, 20]. We then
examined the correlates of perceived HIV risk, expanding
on the literature by using measures both of sexual behaviour and psychosocial factors.
Methods
Data

We used data from the Cape Area Panel Study (CAPS)
[21]. The first wave of CAPS, conducted in 2002, surveyed
a representative sample of 4752 young adults (ages 14 to
22) using a two-stage sample stratified by race. In the first
stage, primary sampling units (PSUs) were selected based
on the 1996 Census enumeration areas, and in the second
stage households were randomly selected from PSUs. Respondents were re-interviewed (face-to-face in participants’
first language) up to four more times. The last wave was
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fielded in 2009, at which time respondents were 20–30 years
old. Written consent was obtained from all respondents,
and written parental consent was obtained for interviews
with respondents under the age of 18.
Our study focused on the sample of black women, given
the elevated risk of HIV infection in this sub-population
[19]. The initial 2002 CAPS sample comprised 1221 black
women of whom 833 (68%) and 746 (61%) were reinterviewed in 2005 and 2009 respectively. Extensive faceto-face questionnaires were administered in each wave. HIV
testing was offered to black participants in (only) the 2009
wave and 94% of the sample consented (see Additional file
1: Supplemental Digital Content 1 for details). We restricted
the data to those reporting having ever had full penetrative
sexual intercourse, as heterosexual transmission is the
predominant mode of HIV transmission in the study setting.
We also excluded individuals who self-reported being HIV
positive at baseline (2005).

Measures

Using data on HIV status from the HIV test conducted
as part of the 2009 CAPS survey wave, we created a binary indicator for HIV-positive status (1 = yes) in 2009.
HIV-risk perceptions were assessed in the 2005 and 2009
waves using the question ‘Do you think you have no risk, a
small risk, a moderate risk or a great risk of getting the
AIDS virus?’ This survey instrument for risk perception has
been used elsewhere [16, 22, 23]. Respondents had the
option of reporting an HIV-positive status. “Don’t know”
was included as a potential response. In our analysis of the
accuracy of HIV risk perception, we use the 5-category
(don’t know, no, small, moderate, or great risk) variable. For
analysis of the correlates of risk perceptions in 2009, we created a binary variable to separate individuals who responded
that they had no or small risk from those who perceived
themselves at moderate or great HIV risk. Women answering “don’t know” were excluded from this measure. We justified this choice, which has precedent in the literature [11],
on two grounds. First, only 73 respondents (12%) answered
“don’t know.” Second, a “don’t know” response could reflect
failure to disclose an HIV-positive status to study fieldworkers because of social desirability bias.
In analysing the correlates of risk perceptions, we used
data on three sets of covariates, which were chosen a priori
as factors that could theoretically influence risk perceptions
or have been shown to do so in the literature. These
covariates are all drawn from the 2009 data, as this survey
wave contained the richest measures of demographic,
sexual behaviour, and socio-psychological variables.
The first set of covariates comprised socioeconomic and
demographic factors. Specifically, we considered measures
of age, years of schooling, marital status, employment, and
monthly household income per capita.
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The second focused on current and historical sexual
behaviours. We created a measure of condom use that identified individuals who reported consistently using condoms
(always or usually) with their most recent partner. As multiple sexual partnerships are often associated positively with
perceived HIV infection risk [22, 24], we included a marker
of having had three or more lifetime partners. (We chose this
cut-off given that participants who did not provide an overall
estimate of their number of life-time partners often reported
at least three most recent partners in the survey’s partner
history table.) We created a measure of age-disparate partnerships as those in which the male partner was 5 or more
years older, which is consistent with the UNAIDS definition
[25] and the literature [26, 27]. We also included binary indicators of previous sexually transmitted disease (STD) history,
and whether or not women perceived their most recent partner to have other partners (following a growing literature
around the effects of partner concurrency on self-perceived
HIV risk) [11, 22, 24]. An indicator of any alcohol consumption over the previous month was used, as alcohol consumption has been associated with risky sexual behaviours [28]. It
is worth noting that examining sexual behaviours is also a
way to assess the validity of our measure of risk perceptions
[29]. For example, a lack of correlation could signal a poor
positive predictive value of the survey question, in addition
to individual risk perceptions being inaccurate.
The third set of covariates focused on sociopsychological aspects relating to HIV, including beliefs
and experiences. We created an indicator of HIV knowledge, based on a summation of correct responses to four
questions (see Additional file 1: Supplemental Digital
Content 2). We also included a binary indicator of beliefs
about the protective benefits for men of male circumcision, following recent findings that women who believed
that male circumcision protects men from HIV infection
also believed the protection extended to women, and accordingly downgraded their perceived HIV risk [30, 31].
Such beliefs may be relevant in the context of our study,
as the vast majority of black African men in the study region are circumcised [32]. HIV-related symbolic stigma
(negative moral judgements of people living with HIV)
may influence perceived risk if a blaming or ‘othering’ response leads to a heightened sense of invulnerability to
HIV [33–35]. We created a measure of symbolic stigma
based on the number of the following questions for which
a stigmatising response was given: ‘Do you think HIV/
AIDS is a punishment for sleeping around?’; ‘Do you think
that some people with HIV/AIDS want to infect other
people with the virus?’; ‘Do you think many people who
get HIV infected through sex have only themselves to
blame?’ To capture the effects of social networks, which
have been shown in other work to be highly predictive of
risk perceptions [28], we included a binary measure of
knowing someone living with HIV or believed to have
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died of AIDS. Finally, we included binary measures of
prior HIV testing and knowledge of partners’ HIV status.
Analysis

First, we assessed the accuracy of perceived HIV risk. To do
so, we identified all black women who were surveyed both
in 2005 – the first year the perceived HIV-risk measure was
fielded – and in 2009, the year when HIV tests were
conducted. We used χ2 tests to examine the association between respondents’ perceived risk in 2005 of contracting
HIV and HIV test results in 2009. We excluded participants
who reported an HIV-positive status in 2005 (n = 10), as it
is not clear how HIV-positive women aware of their serostatus would have responded to the perceived risk question.
We also analysed the association between perceived risk in
2009 of getting HIV and actual HIV status in 2009, in order
to assess whether risk perceptions improved over time. To
do so, we used all observations from the 2009 survey wave
with the requisite information on both variables.
Second, we examined transitions in HIV risk perception
between 2005 and 2009. Specifically, we calculated the HIV
prevalence for each of four groups: those reporting low risk
perceptions in both 2005 and 2009; those reporting high risk
perceptions in both waves; and both transitions between high
and low perceived risk. This analysis helps assess how risk
perceptions evolve with age and whether the individuals
adopt information relevant to their HIV risks over time. If,
for example, individuals were correctly updating perceived
HIV risk between survey waves on the basis of actual risk, we
would expect to find higher HIV prevalence for individuals
moving from low to high risk over that period than for those
continuing to perceive low risks. We examined potential bias
from attrition in the analysis of risk perception accuracy and
transitions by assessing whether the probability of follow-up
in 2009 was associated with perceived HIV-risk in 2005.
Third, we examined the predictors of perceived HIV risk
in the 2009 CAPS data. We estimated the relationship between perceived HIV risk and the aforementioned covariates using multivariable logistic regression models. As
discussed above, the choice of covariates was driven by a
theoretical approach. (As a point of comparison, we conducted bivariate regressions, though these were not used as
the basis for model selection.) Having excluded participants who self-reported being HIV-positive (n = 24), we
conducted this analysis for the full sample. Last, we repeated the regression model using data only among those
who tested HIV-negative in 2009. This latter model was
motivated by the fact that women not wanting to disclose
their HIV status to a fieldworker may have reported an
HIV-negative status and provided data on their perceived
risk of getting HIV in the future. That is, the second model
removes potential bias introduced in the first analysis as a
result of including individuals who knew they were HIVpositive but did not disclose this in the CAPS survey.
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To account for non-response and complex survey
design, we used CAPS sample weights and adjusted
standard errors for clustering at primary sampling unit.
All analyses were conducted with Stata 14.0 (Stata Corp.
College Station, TX, USA).

Results
Sample characteristics

Descriptive statistics are presented in Table 1. Column 1 presents baseline (2005) data for the sample
used for our prospective analysis of accuracy of
Table 1 Characteristics of study samples
1 Baseline (2005)
data on
prospective cohort

2
2009
cross-sectional
sample

N = 530

N = 539

21.3 (21.1–21.5)

24.8 (24.6–25.0)

Age
Mean (95% CI)
Years of education
Mean (95% CI)

10.3 (10.1–10.5)

10.7 (10.5–10.9)

Completed grade 12

29%

42%

40%

9%

6%

15%

Employed

24%

42%

Know someone with
HIV or died of AIDS

69%

66%

Enrolled in education
Marital status
Married
Employment status

HIV Knowledge
Knows about MTCT

na

64%

Knows that a healthy
looking person can
have HIV

na

68%

Heard the circumcision
protects men

na

26%

Number of stigmatising responses
One

na

25%

Two or three

na

14%

na

69%

na

47%

HIV testing history
Yes
Know partner’s HIV status
Yes

Table provides weighted means (95% CI) and proportions for key sample
characteristics (for the proportions, we do not report the number of
individuals in each category given the use of sample weights). Column (1)
contains baseline data for the sample (N = 530) used to analyse the accuracy
of risk perceptions. This sample consists of all black, female respondents who
reported risk perceptions in 2005 and who provided samples for HIV testing in
2009. Individuals who self-reported that they were HIV positive were excluded
from the analysis samples. Column (2) contains baseline data for the sample
(N = 539) used to assess correlates of risk perception. This sample includes all
black women who provided data on perceived risk and on all covariates
assessed. “Na” = survey question not asked in that year
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perceived risk (N = 530). The average age was
21.3 years. Twenty-one percent had completed grade
12 and 40% were still enrolled in education. Few in
the sample were married (6%) or employed (24%).
Reflective of the high HIV prevalence in the region,
more than two thirds knew someone living with HIV
or who had died of AIDS (69%). Column 2 presents
the characteristics of the cross-sectional sample
(n = 539) used in the analysis of factors associated
with perceived HIV risk in 2009. The average age was
24.8 years. Forty-two percent had completed grade 12
and 8% were still enrolled in education. Sixty-nine
percent reported ever testing for HIV and 66% knew
persons living with HIV or who had died of AIDS.

Association between perceived HIV risk and HIV test results

Among the cohort who provided an answer to the perceived risk question in 2005 and completed the HIV test
in 2009, HIV prevalence in 2009 was 30%. More than
two-thirds (69%) had perceived themselves at no HIV risk
(33%) or small risk (36%), 22% at moderate/great risk and
9% were uncertain.
Figure 1a displays the proportion of individuals by perceived risk in 2005 who tested HIV positive in 2009.
Women who had perceived themselves at no or small
risk of getting HIV in 2005 were as likely to test positive
for HIV in 2009 as individuals who had perceived themselves to be at moderate or great risk (31% vs 29%,
p = 0.80), with the proportions ranging from 27 to 31%.
Furthermore, the distribution of perceived risk responses
in 2005 was extremely similar among individuals who
tested HIV-negative compared to those who tested HIVpositive in 2009 (χ2 = 1.43; p = 0.85), which indicates
that respondents were highly inaccurate at evaluating
their own HIV risk.
Figure 1b displays results of the same analysis using
the 2009 data. Among this sample (n = 649), the majority (55%) perceived themselves at no (24%) or small
(31%) HIV risk, 33% at moderate/great risk and 12%
were uncertain. Compared to the panel analysis (Fig. 1a),
the proportion who tested HIV positive among those
with a moderate/high perceived risk was very similar,
while the HIV-positive percentage among women who
perceived no/small HIV risk (24.4%) dropped. While this
suggests that the accuracy of perceived risk improved
somewhat over time, the difference in the proportion
who were HIV positive between the no/small perceived
risk group and the moderate/great perceived risk group
remained small and statistically insignificant (24% vs
30%, p = 0.12). Furthermore the distribution of perceived risk responses in 2009 was not statistically different across HIV-positive and HIV-negative women
(χ2 = 5.8; p = 0.24).
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Fig. 1 Association between perceived risk and HIV test results. Figures depict the proportions tested HIV positive in 2009 by self-perceived risk of getting
HIV as reported in (a) 2005 (n = 530); and (b) 2009 (n = 649). Sample sizes for each figure reflect the largest number of individuals with available data

Transitions in risk perceptions and HIV status

Table 2 presents HIV status in 2009 by changes in perceived risk between 2005 and 2009 among the panel sample
(n = 446) of individuals with the perceived risk data in both
years and who did not self-report being HIV positive in any
survey. Approximately half (51%) reported a low perceived
risk of contracting HIV in both 2005 and 2009. Almost a
quarter (24%) of these women tested HIV-positive in 2009.
Only 11% of the sample perceived themselves at high risk
of contracting HIV in both 2005 and 2009. The difference
in proportions of those who were HIV-positive among
these women and those with low perceived risk in both
years was small and not statistically significant (32% vs 24%,
p = 0.31). Overall, the proportion testing HIV positive
across all four transition categories was statistically similar
(χ2 = 1.6; p = 0.68).
Table 2 Changes in perceived risk (2005–2009) and HIV status (2009)
HIV% (n)

HIV+
% (n)

Total
% (n)

Low in 2005 and 2009

76 (172)

24 (57)

100 (229)

Low in 2005, high in 2009

71 (83)

29 (32)

100 (115)

High in 2005, low in 2009

74 (40)

26 (14)

100 (54)

High in 2005 and 2009

68 (32)

32 (16)

100 (48)

Perceived risk

χ (p-value)
2

1.60 (p = 0.68)

Analysis denotes the proportion (n) testing HIV positive in 2009 (2 columns) by
transitions in perceived risk status between 2005 and 2009 (4 rows)

Notably, we found no association between perceived risk
in 2005 and attrition from CAPS between 2005 and 2009
(Additional file 1: Supplemental Digital Content 3), suggesting that differential attrition did not bias our findings.
Predictors of perceived HIV risk

Table 3 presents the results from the multivariable logistic
regression analysis examining correlates of self-perceived
HIV risk reported in 2009 (bivariate estimates, which
were, in general, substantively similar, are provided in
Additional file 1: Supplemental Digital Content 4). In the
full estimation sample (all available observations for African women - Column 1), three factors relating to sexual
behaviour were substantively associated with perceived
risk. Women who reported using condoms consistently
with their most recent partner were less likely to perceive
themselves at moderate/great risk (aOR: 0.57; 95% CI:
0.36, 0.89; p = 0.02). Women were more likely to perceive
themselves at risk if they had had three or more lifetime
partners (aOR: 2.37; 95% CI: 1.53, 3.73; p < 0.01) or their
most recent partner was five or more years older, i.e. an
age-disparate partnership (aOR: 1.73; 95% CI: 1.09, 2.76;
p = 0.02). We found positive associations between perceived risk and both perceptions about partner concurrency and alcohol consumption, but these associations
were small and not statistically significant. We found no
association between risk perceptions and age. Several of
the socio-psychological factors were associated with perceived risk. Women who had heard that male
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Table 3 Correlates of moderate or greater self-perceived HIV risk
(1) All
respondents

(2) HIV-negative
respondents

1.05

1.03

(0.97, 1.14)

(0.94, 1.13)

0.96

0.95

(0.82, 1.11)

(0.80, 1.12)

0.61

0.74

(0.29, 1.29)

(0.30, 1.82)

0.77

0.79

(0.52, 1.15)

(0.48, 1.28)

Demographics
Age (years)

Education (years completed)

Married (ref: not married)

Employed (ref: unemployed)

Per capita monthly
household income

1.00

1.00

(1.00, 1.00)

(1.00, 1.00)

Condom used usually/always
(ref: never/sometimes)

0.57**

0.65

(0.36, 0.89)

(0.38, 1.11)

Lifetime partners ≥3 (ref: 1 or 2)

2.39***

2.68***

Sexual behaviour

(1.53, 3.73)

(1.54, 4.67)

Recent partner ≥5 years older
(ref: <5 years older)

1.73**

1.32

(1.09, 2.76)

(0.75, 2.35)

Had a sexually transmitted
disease (ref: no)

0.89

1.00

(0.52, 1.53)

(0.50, 2.02)

Recent partner perceived to
have other partners (ref: no)

1.48

1.62

(0.86, 2.53)

(0.88, 3.01)

Consumed alcohol in past
30 days (ref: no)

1.52

2.55**

(0.84,2.78)

(1.21, 5.36)

0.90

0.84

(0.68, 1.19)

(0.60, 1.18)

Socio-psychological factors
HIV knowledge score (0–4)

Heard male circumcision
reduces male HIV
risk (ref: no)

0.38***

0.31***

(0.22, 0.64)

(0.17, 0.59)

Stigmatising response
to 1 item

0.69

0.76

(0.37, 1.28)

(0.37, 1.55)

Stigmatising response
to 2/3 items

0.53*

0.47*

(0.26, 1.09)

(0.20, 1.12)

Know someone living with
HIV or who died of AIDS (ref: no)

2.27***

2.42***

(1.36, 3.78)

(1.28, 4.60)

Ever tested for HIV (ref: no)

0.67*

0.23***

(0.43, 1.07)

(0.13, 0.39)

Stigmatising attitudes (ref: no stigma)
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Table 3 Correlates of moderate or greater self-perceived HIV risk
(Continued)
Know partner’s HIV
status (ref: no)

0.82

0.69

(0.06, 11.10)

(0.39, 1.20)

Constant

2.27***

1.60

(1.36, 3.78)

(0.07, 35.30)

539

374

Observations

Estimates of logistic regression models examining correlates of HIV risk
perceptions. Dependent variable = 1 for moderate/high risk and zero for no or
low risk. Data come from the 2009 wave of CAPS, and individuals answering
“don’t know” to the HIV risk perceptions query are excluded (about 12% of
respondents). Estimates reflect odds ratios, with 95% CI in parentheses. Sample
weights, correcting for survey design and non-response, used in estimating all
models. Column 1 is the model for all black female respondents. Column 2
focuses only on those testing negative for HIV in 2009
*** p < 0.01
** p < 0.05
* p < 0.1

circumcision reduces a man’s HIV infection risk perceived
themselves less likely to get HIV (aOR: 0.38; 95% CI: 0.22,
0.64; p < 0.01). A negative association was found between
symbolic stigma and perceived risk: compared to women
who did not report stigma on any item, those who reported stigma on one item had slightly lower odds of perceiving themselves at risk (aOR: 0.69; 95% CI: 0.37, 1.28;
p = 0.24) and those that reported two or more stigma
items had about half the odds of perceiving themselves at
risk (aOR: 0.53; 95% CI: 0.26, 1.09; p = 0.09). Sensitivity
analysis using a stigma score (a 0–12 scale based on summing 5-point Likert scale responses) confirmed a negative
relationship (aOR: 0.91; 95% CI: 0.84, 0.99; p = 0.03).
Women who reported knowing someone living with
HIV or who had died of AIDS were more likely to perceive themselves at risk (aOR: 2.27; 95% CI: 1.36, 3.78;
p < 0.01). Women who reported knowing their partner’s
HIV status were less likely to perceive themselves at
moderate/great risk (aOR: 0.67; 95% CI: 0.43, 1.07;
p = 0.09). Finally, previously having had a HIV test was
associated with much lower odds of perceiving oneself
to be at risk (aOR: 0.21; 95% CI: 0.13, 0.35; p < 0.01).
The analysis restricted to HIV-negative women (Table
3, column 2) found substantively similar associations between perceived HIV risk and having had three or more
lifetime partners (aOR: 2.68; 95% CI: 1.54, 4.67;
p < 0.01), hearing that male circumcision reduces male
HIV risk (aOR:0.31; 95% CI: 0.17, 0.59; p < 0.01), reporting stigma on 2/3 items (aOR: 0.47, 95% CI: 0.20, 1.12;
p = 0.09), knowing someone living with HIV or who had
died of AIDS (aOR: 2.42; 95% CI: 1.28, 4.60; p < 0.01)
and having had an HIV test (aOR: 0.23; 95% CI: 0.13,
0.39; p < 0.01).

Discussion
In this study of young black African women in Cape
Town, South Africa, we found no association between
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HIV risk perceptions and HIV test results four years
later. Over 60% of respondents surveyed in 2005 and
2009 reported being at “no” or “small” risk, and half the
sample perceived themselves to have a low HIV risk
across both survey years. Approximately a quarter of the
women perceiving themselves to have a low risk of HIV
infection in each of these samples tested HIV positive.
Strikingly, the proportion of women who reported a low
perceived risk in 2005, but tested HIV positive four years
later, was almost identical to the proportion who perceived a moderate or great risk of contracting HIV.
Consistent with prior work, perceived risks were associated with some – but not all – sexual behaviours [22].
Sexually transmitted disease history and perceived partner concurrency were only weakly correlated with risk
perceptions. In addition, we found no association between age and risk perceptions, which was striking in
this sample given the sharp increase in HIV risk between
the ages of 20–30 among South African women [19]. In
contrast, we found evidence that several psychosocial
factors that are not directly linked to actual HIV risk influence women’s evaluation of their HIV risk, including
prior (ostensibly negative) HIV test results, having heard
that male circumcision is protective against HIV, and
holding stigmatising beliefs. Collectively, the results suggest that the inaccuracy of HIV risk perceptions may
arise from incomplete consideration of sexual risk factors and from the influence of a number of factors not
directly related to sexual behaviour.
Our study has a number of limitations, many of which
motivate future work. First, all of our data, except the
HIV test result in 2009, were self-reported and may thus
be affected by under-reporting or social desirability bias
[36]. Related to this is the 12% of participants who answered “don’t know” when asked about risk perceptions
in 2009, of whom over 30% tested positive for HIV. It is
possible that these individuals knew about their HIV status at the time of the study interview and did not want
to disclose their HIV status. It is also possible that HIV
prevalence is in fact high among individuals uncertain
about their risk of infection, which would add further
evidence of the difficulty many individuals appear to
have in assessing their HIV infection risk.
Second, the risk perception questions did not numerically specify what is meant by “small,” “moderate,” or
“great” risk and therefore different individuals may have
assigned different probabilities of future HIV infection
to each of these categories. In addition, the question
does not specify a time frame over which personal risk
was to be evaluated. Consequently, it is possible that
what appears to be inaccurate perception actually reflects poor discriminatory capacity in the survey instrument. While both the magnitude and direction of
association between our sexual behaviour measures and
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risk perceptions supports the validity of our survey instrument [29], and other research using CAPS shows a
concordance between changes in risk perceptions and
sexual behaviours within the same individual [5], it remains possible that noise in the survey measure could
bias estimates of its predictive power to the null [37].
Third, given high rates of incidence and prevalence in
the age group we studied, it is possible that risk perceptions may more accurately predict the timing of disease
acquisition, even if they do not predict HIV status at a
specific time point four years later. Unfortunately, we do
not have information on HIV test results prior to the 2009
study wave and therefore cannot completely rule out this
possibility. However, we do have risk perception measures
at multiple time points. The fact that these measures show
no relationship with HIV test results both one and four
years out – along with the fact that transitions across risk
perception categories were uncorrelated with HIV risk –
provides further evidence of their inaccuracy.
Fourth, while our analysis was intended to be descriptive,
it deserves mention that our findings cannot be construed
as causal relationships, given the possibility of a number of
unmeasured confounders. Fifth, our results are based on a
sample from a single metro area, drawn from the end of
the prior decade. As such, the applicability of our results to
other contexts is not obvious. That said, our findings do
apply to a very high-risk population in a country with one
of the largest HIV/AIDS burdens in the world, thus giving
them intrinsic value. Moreover, recent work from South
Africa suggests a similar fraction of individuals selfreporting no or low risk of contracting HIV [22] – suggesting that our findings may have contemporary relevance.
Regardless, few (if any) datasets from the study region
contain as rich information on risk perceptions, sexual
behaviour, and psychosocial measures as does CAPS.
Our results have several important implications. From a
programmatic perspective, successful implementation of
programs premised on the UNAIDS 90–90-90 target may
depend greatly on the accuracy of risk perceptions. This
supposition is supported by a growing literature linking risk
perceptions to risky behaviours and likelihood of HIV testing. Thus, our findings of a mismatch between HIV risk perceptions and actual risk, particularly in a population where
actual risk is generally underestimated, point to the need for
interventions to improve the accuracy of risk perceptions.
The importance of such interventions is highlighted by recent evidence from South Africa demonstrating continued
shortfalls in HIV testing rates, despite aggressive implementation of a nationwide testing campaign [38].
Our analysis of the determinants of risk perception
offers insights into how risk perceptions may be modified. In terms of magnitude, the factor most strongly
correlated with risk perceptions in our data was prior
HIV testing, which reduced the odds of reporting
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moderate or great risk five-fold. Given the young age of
our sample and given that we excluded women who
self-reported having HIV, it is likely that the majority of
women previously tested had received a negative test
result. Accordingly, our finding suggests that learning
that one does not have HIV may significantly impact
perceptions of future risk. This result calls for explicit
counselling around the meaning of a negative HIV test
and the sources of potential on-going HIV-infection
risk. Specifically, a component of counselling should be
aimed at countering the tendency for participants to
downgrade their perceived risk after a negative result.
Our findings also point to the need for public education
about the fact that male circumcision affords no direct
protection to women [30, 31]. Messages aiming to educate women that having a circumcised partner does
not reduce personal HIV-infection risk would be important both in populations where male circumcision
is typically conducted as part of traditional rituals, as
is the case in our study, and populations who use
voluntary medical male circumcision services. More
generally, these findings underline the need for the
provision of more granular, age and sexual-behaviour
specific information on HIV risk, which in other populations has been shown to reduce risky sexual behaviours [39].
The link between stigmatising attitudes towards people
living with HIV and lower HIV risk perceptions is troubling as stigma remains a common phenomenon in subSaharan Africa [40, 41]. Our finding is consistent with
previous research [42], and supports the hypothesis that
individuals who are prone to HIV-related symbolic
stigma (negative moral judgements of people living with
HIV) may perceive themselves as different from those
with HIV and consequently perceive themselves as being
less vulnerable to infection [34]. This result adds to the
large body of evidence on the damaging effects of
stigmatising attitudes on other health related perceptions and behaviours and highlights the importance of
continued efforts to reduce stigma. Interventions to
improve risk perceptions should, additionally, be
cognizant that some individuals will hold stigmatising
attitudes and perceive HIV risk to be outside their
domain, and will therefore need to be designed specifically to counter this perception.
While it is clearly important to align perceived HIVinfection risk with actual HIV-infection risk, the above
discussion suggests that interventions to do so may
require a good deal of time to change relevant social attitudes and norms. Our results suggest that, in the short
run, policymakers may also need to deploy interventions
that do not rely on accurate risk perceptions. Such interventions include ‘opt-out’ programs, which may help to
divorce risk perceptions from program take-up.
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Conclusions
Our results indicate that HIV risk perceptions among
black South African women are highly inaccurate, likely
due to the influence of factors not directly related to
sexual behaviour. Findings imply that the uptake of
existing HIV services may be suboptimal if they rely on
accurate evaluations of perceived risk, and point to the
need for interventions that modify perceived HIV-risk.
Additional file
Additional file 1: Supplemental Digital Content 1; Supplemental Digital
Content 2; Supplemental Digital Content 3 and Supplemental Digital
Content 4. (DOCX 42 kb)
Acknowledgements
Not Applicable
Funding
No specific funding was received for this study. BMB is grateful for salary
support from the National Research Foundation, South Africa, through the
Research Career Advancement Fellowship. ASV acknowledges salary support
from the U.S. National Institutes of Health K23 MH106362.
Availability of data and materials
The data that support the findings of this study are available at: https://
www.datafirst.uct.ac.za/dataportal/index.php/catalog/266. However,
restrictions apply to the availability of HIV test result data, which were used
under license for the current study, and so are not publicly available. Data
are however available from the authors upon reasonable request and with
permission of DataFirst at the University of Cape Town.
Authors’ contributions
BMB obtained access to the data. BMB and ASV developed the research design,
analytic strategy, and interpreted the results. BMB conducted the analysis and
wrote the first draft of the report; BMB and ASV edited the report for critical
revisions. All authors read and approved the final manuscript.
Ethics approval and consent to participate
Ethical approval for the Cape Area Panel Study was granted by the
University of Cape Town and University of Michigan. All procedures
performed in studies involving human participants were in accordance with
the ethical standards of the institutional and/or national research committee
and with the 1964 Helsinki declaration and its later amendments or
comparable ethical standards. Written consent for the surveys was obtained
from all respondents, and written parental consent was obtained for
interviews with respondents under the age of 18.
Consent for publication
We used de-identified secondary data in our analysis and consequently do
not report any individual identifiers in our manuscript.
Competing interests
Both BMB and ASV have no competing interests to declare.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Received: 3 October 2016 Accepted: 13 July 2017

References
1. Fauci AS, Folkers GK. Towards an AIDS-free generation. JAMA. 2012;308(4):343–4.
2. UNAIDS: 90–90-90: An ambitious treatment target to help end the AIDS
epidemic. In. Edited by Joint United Nations Programme on HIV/AIDS

Maughan-Brown and Venkataramani BMC Public Health (2018) 18:42

3.
4.
5.
6.

7.

8.

9.

10.

11.

12.

13.
14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.
25.

26.

(UNAIDS); 2014: http://www.unaids.org/sites/default/files/media_asset/90-9090_en_0.pdf.
Abdool Karim SS. Overcoming impediments to global implementation of
early antiretroviral therapy. New England Med. 2015;373:875–6.
McMahon JH, Medland N. 90-90-90: how do we get there? The Lancet HIV.
2014;1(1):e10–1.
Tenkorang EY. Perceived vulnerability and HIV testing among youth in cape
town, South Africa. Health Promot Int. 2016;31(2):270–9.
Tenkorang EY, Maticka-Tyndale E. Individual-and-school-level correlates of
HIV testing among secondary school students in Kenya. Stud Fam Plan.
2013;44:169–87.
Liddicoat RV, Losina E, Kang M, Freedberg KA, Walensky RP. Refusing HIV
testing in an urgent care setting: results from the "think HIV" program. AIDS
Patient Care STDs. 2006;20(2):84–92.
Nel JA, Yi H, Sandfort TGM, Rich E. HIV-untested men who have sex with
men in South Africa: the perception of not being at risk and fear of being
testing. AIDS Behav. 2013;17(Suppl. 1):S51–9.
Peltzer K, Mpofu E, Baguma P, Lawal B. Attitudes towards HIV-antibody testing
among university students in four African countries. Int J Adv Couns.
2002;24:193–203.
Pringle K, Merchant RC, Clark MA. Is self-perceived HIV risk congruent with
reported HIV risk among traditionally lower HIV risk and prevalence in adult
emergency department patients? Implications for HIV testing. AIDS Patient
Care STDs. 2013;27(10):573–84.
Anglewicz P, Kohler H-P. Overestimating HIV infection: the construction and
accuracy of subjective probabilities of HIV infection in rural Malawi. Demogr
Res. 2009;20(6):65–96.
Sychareun V, Thomsen S, Chaleunvong K, Faxelid E: Risk perceptions of STIs/
HIV and sexual risk behaviours among sexually experienced adolescents in
the norther part of Lao PDR. BMC Public Health 2013, 5(13):1126. doi: 1110.
1186/1471-2458-13-1126.
Beutel AM, Anderson KG. Change over time in the human
immunodeficiency virus risk perceptions of youth. J Soc Sci. 2013;9(1):1–10.
Do M, Meekers D. Multiple sex partners and perceived risk of HIV infection
in Zambia: attitudinal determinants and gender differences. AIDS Care. 2009;
21(10):1211–21.
Fan W, Yin L, Qian H-Z, Li D, Shao Y, Vermund S, Ruan Y, Zhang Z. HIV Risk
Perception among HIV Negative or Status-Unknown Men Who Have Sex with
Men in China. Biomed Res int. 2014;2014:232451. doi:10.1155/2014/232451.
Kohler H-P, Behrman JR, Watkins SC. Social networks and HIV/AIDS risk
perceptions. Demography. 2007;44(1):1–33.
Mehrotra P, Noar SM, Zimmerman RS, Palmgreen P. Demographic and
personality factors as predictors of HIV/STD partners-specific risk perceptions:
implications for interventions. AIDS Educ Prev. 2009;21(1):39–54.
Ndugwa Kabwama S, Berg-Beckhoff G. The association between HIV/AIDSrelated knowledge and perception of risk for infection: a systematic review.
Perspect Pub Health. 2015;135(6):299–308.
Shisana O, Rehle T, Simbayi L, Zuma K, Jooste S, Zungu N, Labadarios D, Onoya
D, et al. South Africa national HIV prevalence, incidence and behaviour survey,
2012. Cape Town, South Africa: Human Science Research Council Press; 2014.
Zuma K, Shisana O, Rehle TM, Simbayi LC, Jooste S, Zungu N, Labadarios D,
Onoya D, Evans M, Moyo S, et al. New insights into HIV epidemic in South
Africa: key findings from the national HIV Prevlance, incidence, and
behaviour survey, 2012. Africal J AIDS Res. 2015;15(1):67–75.
Lam D, Ardington C, Branson N, Case A, Leibbrandt M, Maughan-Brown B,
Menendez A, Seekings J, Sparks M: The Cape Area Panel Study: A very short
introduction to the integrated waves 1–2–3-4-5 (2002–2009) data. In.; 2012.
Corneli A, Wang M, Agot K, Ahmed K, Lombaard J, Van Damme L, FEM-PrEP
Study Group. Perception of HIV risk and adherence to a daily, investigational
pill for HIV prevention in FEM-PreP. JAIDS. 2014;67(5):555–63.
Prata N, Morris L, Mazive E, Vahidnia F, Stehr M. Relationship between HIV
risk perception and condom use: evidence from a population-based survey
in Mozambique. Int Fam Plan Perspect. 2006;32(4):192–2000.
Barden-O'Fallen J, DeGraft-Johnson J, Bisika T. Factors associated with HIV/AIDS
knowledge and risk perception in rural Malawi. AIDS Behav. 2004;8(2):131–40.
UNAIDS. UNAIDS terminology guidelines. In. Geneva: UNAIDS; 2015. http://
www.unaids.org/sites/default/files/media_asset/2015_terminology_
guidelines_en.pdf
Harling G, Newell M-L, Tanser F, Kawachi I, Subramanian S, Bärninghausen T.
Do age-disparate relationships drive HIV incidence in young women/

Page 9 of 9

27.

28.

29.
30.

31.

32.

33.
34.

35.
36.

37.

38.

39.
40.
41.
42.

evidence from a population cohort in rural KwaZulu-Natal, South Africa. J
Acquir Immune Defic Syndr. 2014;66:433–51.
Maughan-Brown B, Evans M, George G. Sexual behaviour of men and
women within age-disparate partnerships in South Africa: implications for
young women's HIV risk. PLoS One. 2016;11:e0159162–16.
Kalichman S, Simbayi L, Kaufman M, Cain D, Jooste S. Alcohol use and
sexual risks for HIV/AIDS in sub-Saharan Africa: systematic review of
empirical findings. Prev Sci. 2007;8(2):141–51.
Napper LE, Fisher DG, Reynolds GL. Development of a perceived risk of HIV
scale. AIDS Behav. 2012;16(4):1075–83.
Maughan-Brown B, Godlonton S, Thornton R, Venkataramani A. What do
people actually learn from public health campaigns? Incorrect inferences
about male circumcision and female HIV infection risk in a cluster
randomised trial in Malawi. AIDS Behav. 2015;19(7):1170–7.
Maughan-Brown B, Venkataramani A. Learning that circumcision is
protective: risk compensation among men and women in cape town, South
Africa. PLoS One. 2012;7(7):e40753.
Maughan-Brown B, Venkataramani A, Nattrass N, Seekings J, Whiteside AW.
A cut above the rest: traditional male circumcision and HIV risk among
Xhosa men in cape town, South Africa. J Acquir Immune Defic Syndr. 2011;
58(5):499–505.
Deacon H. Towards a sustainable theory of health-related stigma: lessons from
the HIV/AIDS literature. J Community Appl Soc Psychol. 2006;16:418–25.
Deacon H, Stephney I, Prosalendis S. Understanding HIV/AIDS stigma: a
theoretical and methodological analysis. Human Sciences Research Council:
Cape Town; 2005.
Joffe H. The other. Cambridge: Cambridge University Press; 1999.
Schroder KEE, Carey MP, Vanable PA. Methodologic challenges in research
on sexual risk behavior II: accuracy of self-reports. Ann Behav Med. 2003;
26(2):104–23.
Pei Z, Pischke J-S, Schwandt H. Poorly measured confounders are more
useful on the left than on the right? NBER Working Paper No 23232;
Cambridge, MA; 2017. http://www.nber.org/papers/w23232.
Maughan-Brown B, Lloyd ND, Bor J, Venkataramani A. Changes in selfreported HIV testing during South Africa's 2010/2011 national testing
campaign: gains and shortfalls. J Int AIDS Soc. 2016;19:20658.
Dupas P. Do teenagers respond to HIV risk information? Evidence from a
field experiment in Kenya. Am Econ J: Appl Econ. 2011;3(1):1–34.
Maughan-Brown B. Stigma rises despite antiretroviral roll-out: a longitudinal
analysis in South Africa. Soc Sci Med. 2010;70:368–74.
Tsai A, Venkataramani A. The causal effect of education on HIV stigma in
Uganda: evidence from a natural experiment. Soc Sci Med. 2015;142:37–46.
Riley GA, Baah-Odoom D. Do stigma, blame and stereotyping contribute to
unsafe sexual behaviour? A test of claims about the spread of HIV/AIDS
arising from social representation theory and the AIDS risk reduction model.
Soc Sci Med. 2010;71(3):600–7.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

