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Abstract The role of social desirability bias (SDB) in self-
reported HIV risk behaviors continues to be problematic.
This study examined whether SDB was associated with
self-reported, via audio computer assisted self-interview-
ing, sexual risk behaviors among people who use drugs.
The present study was conducted among 559 participants
who reported having a recent sexual partner at their
6-month visit of a longitudinal study. Robust Poisson
regression was used to model the association between SDB
and five risk behaviors. Analyses were stratified by gender
and partner type. Higher scores of SDB were associated
with decreased reporting of selling sex and having more
than one sexual partner. Higher SDB scores were associ-
ated with increased reporting of always using condoms
during oral, vaginal, and anal sex. Gender-specific differ-
ences were observed. The inclusion of a measure of SDB in
data collection, along with other strategies, can be used to
both identify and reduce self-report biases.
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Introduction

Self-reporting biases, including both acquiescence bias
where respondents tend to agree with all questions and
respond “yes” when in doubt and social desirability bias
where respondents provide information in a manner that
they believe will be viewed favorably [1], remain a fun-
damental concern in HIV prevention and care research.
This problem is all too clear when self-reported behaviors
do not match other measures of the behaviors [2]. As an
example, major discrepancies between self-reports of
missed pills and plasma levels of tenofovir as measures of
treatment adherence were found in a cohort of women from
sub-Saharan Africa [3]. It is often a goal of HIV prevention
and care research to change attitudes towards behaviors,
such as condom use or medication adherence in order to
make the behavior more or less socially desirable and
consequently change it. In an effort to change how the
behavior is viewed, however, interventions may look
effective due to increased reporting of a socially desirable
behavior, when in fact, the behavior may not have changed.
Alternatively, an increase in socially desirable responding
in a comparison condition may mask the impact of effec-
tive interventions that significantly changed important HIV
prevention and care behaviors.

Many HIV domestic and international intervention and
prospective studies have reported declines in HIV risk
behaviors after the baseline assessment in all study con-
ditions [4-6]. In such studies, it is often difficult to dis-
entangle whether behaviors actually changed, the reporting
about the behaviors changed due to social desirability bias,
or some combination of both.

Two major components of social desirability bias have
been identified: self-deception and impression manage-
ment. While self-deception has been hypothesized not to be
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a result of conscious behavior [7], impression management
is conceptualized as a conscious effort to portray oneself as
having certain characteristics [8], usually, in accordance
with social norms of positive health behaviors [9, 10]. In
some situations, however, individuals may want to portray
themselves as engaging in behaviors that may go against
the social norms of one group, but not another. For
example, underage drinking may be viewed favorably by
peer groups but not by adults. With regard to sexual
behaviors, having multiple partners may be viewed as
positive among males and negative among females [11].
There is much more evidence to suggest that social desir-
ability bias is due to consciously portraying the self in a
positive fashion, rather than unconscious cognitive biases
[12].

One of the few studies that have assessed social desir-
ability bias in HIV research found that for individuals who
scored lower on a measure of social desirability bias, there
was a significantly greater association between self-re-
ported adherence and viral load as compared to those who
scored higher [13]. Another study found that social desir-
ability bias was associated with the accuracy of self-re-
ported HIV negative serostatus [14]. A common approach
to reducing socially desirable responding has been the use
of audio computer assisted self-interviewing (ACASI)
rather than face-to-face methods. Yet a systemic review of
ACASI compared to face-to-face interviewing found that
overall ACASI was not associated with increased reports of
sexual risk behaviors; however, among some populations,
ACASI use did lead to more frequent reports of some
sexual behaviors [15]. It is of great importance to study the
presence of socially desirable responding and strategize
ways for addressing this bias.

The current study examined whether a measure of social
desirability bias was associated with reports of sexual HIV
risk behaviors among a sample of people who use drugs
and who have high rates of HIV and other STIs in Balti-
more City. We were also interested examining gender
differences in the associations.

Methods
Study Design and Population

Between July 2009 and July 2013, a longitudinal study was
conducted in Baltimore, Maryland to implement and
evaluate an intervention of strategies to cope with chronic
stress and reduce drug and sexual HIV risk behaviors
among heroin and crack users. Neighborhood characteris-
tics, social network factors, and HIV risk behaviors were
assessed. In this cross-sectional secondary analysis, data

@ Springer

from participants at their 6-month visit were examined, and
those participants who reported having no sex partners in
the last 90 days were excluded, as these individuals would
not be at risk for one of the primary outcomes (n = 98).
From the 657 participants with data at the 6-month follow-
up visit, 559 were included in this analysis.

Recruitment was conducted using a range of different
methods, including street-based outreach, word-of-mouth,
flyers, advertisements in local papers, and referrals from
community agencies. Participants were screened for eligi-
bility by research staff via telephone or at the research
center. Inclusion criteria for enrollment into the study
were: (1) aged 18-55; (2) willingness to attend group
sessions, and (3) at least one drug related HIV risk behavior
defined as (a) self-report injection drug use three or more
times in the past week, or (b) crack use in the prior
6 months; and (4) at least one sexual risk behavior, defined
as (a) two or more sex partners in the past 90 days or
(b) having a sex partner who injected drugs or smoked
crack or (c) sex partner is HIV positive. All participants
completed written informed consent at the baseline visit.
Follow-up visits occurred at 6 and 12 months. Details of
full study procedures have been described elsewhere [16].
Ethical approval for the study was obtained from the
Institutional Review Board at the Johns Hopkins School of
Public Health in Baltimore, Maryland.

Outcomes

In the present analysis, there were five main sexual HIV
risk behaviors of interest: (1) participant sold sex for drugs
or money in the last 3 months, (2) participant had more
than one sexual partner in the past 6 months, and condom
use during (3) oral sex, (4) vaginal sex, and (5) anal sex
(always versus less than always). Analyses of condom use
were stratified by partner type, either main or other partner.
It was hypothesized that attitudes and reporting of condom
use would differ by partner type. All five main outcome
variables were collected via ACASL

Sensitivity analyses were conducted using variables
hypothesized not to be associated with social desirability
bias: participant had moved in the last 6 months and having
taken part in any study (other than the current one) in the
last 6 months.

Covariates

A measure of social desirability bias was the primary
covariate. A 10-item scale was used to assess social
desirability bias in participants and was developed based
on the 33-item Marlow-Crowne Social Desirability Scale
[17]. Items were chosen based on a review of all items by
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staff members who were from the community and then
piloted with participants. Participants were asked if ten
items were either “true” or “false.” Items included ques-
tions like “I have never intensely disliked anyone,” which
are highly unlikely to be true but portray the respondent in
a positive light. The social desirability scale had a Cron-
bach’s alpha of 0.68. Based on their responses to all ten
questions, participants received a score of 0-10, with
higher scores implying higher levels of social desirability
bias (Answers that implied greater bias were coded as 1
and answers that implied lower bias were coded as 0).
Scores were standardized, using the sample mean (5.34)
and standard deviation (2.23) for ease of interpretation.
Items defining the social desirability bias scale were col-
lected via ACASI.

Other covariates included drug use in the last 6 months,
age, education, employment status, presence of a main
sexual partner, HIV status, homelessness, and total
monthly income. All covariates were also measured at the
6-month follow-up visit and were categorized based on
exploratory analyses and hypothesized relationship to the
outcomes. Gender was treated as a potential effect measure
modifier. All covariates, with the exception of the presence
of a main sexual partner and HIV status which were col-
lected via ACASI, were collected via interviewer-admin-
istered questionnaire.

Statistical Analyses

Participants were excluded from analyses if they reported
having no sexual partners in the last 90 days. These
individuals were excluded because they would not have
been at risk for one of the primary outcomes. Demo-
graphic characteristics, all of which were dichotomous or
categorical, were compared by gender using Pearson’s x>
tests for proportions. Poisson regression with robust
variance estimation was used to assess both crude and
adjusted associations of a measure of social desirability
bias with each of the sexual HIV risk behaviors, along
with whether or not the participant had moved in the past
6 months and whether or not the participant had been a
part of a study in the recent past. All analyses were
stratified by gender.

Robust Poisson regression was used to model prevalence
ratios and 95% confidence intervals because the prevalence
of each of the sexual HIV risk behaviors was greater than
10%. Variables were included in the final model based on
statistical significance (p < 0.05) in univariate models (not
shown) and a priori hypothesized relationships with the
outcome. Analyses were conducted with all participants
and then restricted to men only and women only. Complete
case analysis was performed, as all included variables had
less than 3% missing data.

Results

Among those included in this secondary analysis
(n = 559), the median age was 45 (interquartile range
41-49), and 48% (268/559) reported being female. Nearly
three-quarters of participants had used either heroin or
cocaine in the past 6 months (388/559). HIV prevalence
was just under 11%, with 39 men and 34 women living
with HIV. The median score received on the social desir-
ability scale was a 5 (IQR 4-7).

About half (263/559) reported making less than $500 in
the last month, and 53% reported having completed less
than high school (298/559). Over one quarter (143/559) of
participants reported being homeless in the previous
6 months. Employment status and reporting of a main
sexual partner differed significantly by gender, with
women being less likely to be employed and more likely to
have a main partner compared to men (Table 1).

Selling Sex for Drugs or Money

In the univariate analysis, social desirability bias was
negatively associated with selling sex for drugs or money
in the last 3 months [prevalence ratio: 0.78, 95% CI
0.67-0.92]. This association remained significant after
adjusting for drug use, age, employment status, presence of
a main sex partner, HIV status, and homelessness [adjusted
prevalence ratio: 0.79, 95% CI 0.68-0.92]. When stratified
by gender, the negative association between social desir-
ability bias and selling sex for drugs or money was sig-
nificant only among women in both the unadjusted and
adjusted analyses (Table 2).

Having More than One Sexual Partner

Social desirability bias was negatively associated with
reporting more than one sexual partner, but this result was
not significant overall in either the unadjusted or adjusted
models. When stratified by gender, however, this associa-
tion was marginally significant among women but not in
men in both unadjusted [prevalence ratio: 0.90, 95% CI
0.80-1.00] and adjusted analyses [adjusted prevalence
ratio: 0.89, 95% CI 0.80-1.00] (Table 3).

Always Using a Condom During Oral Sex

In both unadjusted [prevalence ratio: 1.62, 95% CI
1.13-2.32] and adjusted [adjusted prevalence ratio: 1.54,
95% CI 1.04-2.29] analyses, social desirability bias was
significantly positively associated with always using a
condom during oral sex with a main partner. When
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Table 1 Characteristics of

individuals enrolled in the All individuals (n = 559) Male (n = 291) Female (n = 268) P value
Workshop study in Ba@timore Drug use® 0.07
City who reported having a sex
partner in the last 90 days by No 171 (30.6%) 79 (27.2%) 92 (34.3%)
gender at their six-month visit Yes 388 (69.4%) 212 (72.9%) 176 (65.7%)
(n = 559) Age 0.242
18-34 57 (10.2%) 32 (11.0%) 25 (9.3%)
35-39 53 (9.5%) 22 (7.6%) 31 (11.6%)
40+ 80.3 (80.3%) 237 (81.4%) 212 (79.1%)
Education 0.288
Less than high school 298 (53.3%) 157 (54.0%) 141 (52.6%)
High school diploma 190 (34.0%) 92 (31.6%) 98 (36.6%)
More than high school 71 (12.7%) 42 (14.4%) 29 (10.8%)
Employment status 0.001
Unemployed 472 (84.4%) 232 (79.7%) 240 (89.6%)
Employed 87 (15.6%) 59 (20.3%) 28 (10.4%)
Has a main sexual partner 0.012
No 179 (32.0%) 107 (36.8%) 72 (26.9%)
Yes 380 (67.0%) 184 (63.2%) 196 (73.1%)
Homeless in the last 6 months 0.620
No 416 (74.4%) 214 (73.5%) 202 (75.4%)
Yes 143 (25.6%) 77 (26.5%) 66 (24.6%)
Total monthly income 0.093
<$500 263 (47.1%) 127 (43.6%) 136 (51.0%)
$500 or more 296 (52.9%) 164 (56.4%) 132 (49.0%)
HIV status®
Not living with HIV 486 (89.0%) 310 (88.8%) 259 (88.4%) 0.525

Living with HIV

60 (10.7%)

39 (11.2%)

34 (11.6%)

* Drug use included heroin or cocaine use in the last 6 months
® Data missing for HIV status (n = 13)

Bold results suggest significant at the p < 0.05 level

Table 2 Crude and adjusted prevalence ratios for selling sex for drugs or money in the last 3 months by increasing score on a measure of social

desirability bias

Crude prevalence 95% CI Adjusted prevalence 95% CI
ratio ratio*
Selling sex for drugs or money in the last 3 months, overall 0.78 [0.67, 0.79 [0.68,
(n = 558) 0.92] 0.92]
Selling sex for drugs or money in the last 3 months, men only 0.80 [0.57, 0.81 [0.81,
(n =291) 1.11] 8.31]
Selling sex for drugs or money in the last 3 months, women only 0.79 [0.68, 0.78 [0.68,
(n = 267) 0.93] 0.91]

* Adjusted for drug use, age, employment status, presence of main sex partner, HIV status, and homelessness

Bold results suggest significant at the p < 0.05 level

stratifying by gender, this positive association was no

longer significant for either women or men.

When examining the variable of oral sex with other,
non-main partners, the measure of social desirability bias
was significantly positively associated with always using a
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condom in both unadjusted [prevalence ratio: 2.50, 95% CI

1.85-3.39] and adjusted [adjusted prevalence ratio: 2.65,

95% CI 1.94-3.61] analyses. This positive association
remained significant when stratified by gender for both
men and women (Table 4).
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Table 3 Crude and adjusted prevalence ratios for having more than one sex partner in the past 6 months by increasing score on a measure of

social desirability bias, stratified by gender

Crude Prevalence 95% CI Adjusted Prevalence 95% CI
Ratio ratio®
Having more than one sex partner in the past 6 months, overall 0.94 [0.87, 0.93 [0.86,
(n = 559) 1.01] 1.00]
Having more than one sex partner in the past 6 months, men only 0.98 [0.88, 0.95 [0.85,
(n = 291) 1.10] 1.06]
Having more than one sex partner in the past 6 months, women only 0.90 [0.80, 0.89 [0.80,
(n = 268) 1.00] 1.00]

* Adjusted for drug use, age, employment status, presence of main sex partner, HIV status, and homelessness

Bold results suggest significant at the p < 0.05 level

Always Using a Condom During Vaginal Sex

In both unadjusted [prevalence ratio: 1.38, 95% CI
1.05-1.81] and adjusted [adjusted prevalence ratio: 1.38,
95% CI 1.08-1.78] analyses, the measure of social desir-
ability bias was significantly positively associated with
always using a condom during vaginal sex with a main
partner. When stratified by gender, this association was no
longer significant for either women or men.

Social desirability bias was significantly positively
associated with always using a condom with non-main
partners in both unadjusted [prevalence ratio: 1.30, 95% CI
1.07-1.58] and adjusted [adjusted prevalence ratio: 1.28,
95% CI 1.05-1.57] analyses. In the stratified analysis, this
positive association remained significant only in men
(Table 5).

Always Using a Condom During Anal Sex (Results
Not Shown)

In the unadjusted analysis, social desirability bias was
positively associated with always using a condom during
anal sex with a main partner [prevalence ratio: 1.73, 95%
CI 1.14-2.62]. This association did not remain statistically
significant after adjusting for drug use, age, employment

status, presence of main sex partner, HIV status, and
homelessness. Due to a small sample size, it was not
possible to assess the association of the measure of social
desirability bias with always using a condom during anal
sex with non-main partners due to insufficient power.

Sensitivity Analysis

In sensitivity analyses, adjusting for the same variables
used in the primary multivariable analyses, there were no
significant associations between the measure of social
desirability bias and either having taken part in any study
(other than the current one) in the last 6 months [preva-
lence ratio: 1.01, 95% CI 0.82—1.25] or in having moved in
the last 6 months [prevalence ratio: 0.98, 95% CI
0.89-1.09].

Discussion

In this study of individuals who use drugs and have high
rates of HIV and other STIs, higher social desirability
scores were associated with decreased reporting of sexual
risk behaviors: selling sex for drugs or money and having
more than one sexual partner. We also found that higher

Table 4 Crude and adjusted prevalence ratios for always using a condom during oral sex by increasing score on a measure of social desirability

bias, stratified by partner type and gender

Crude prevalence ratio 95% CI Adjusted prevalence ratio* 95% CI
Oral sex with main partner, overall (n = 399) 1.62 [1.13, 2.32] 1.54 [1.04, 2.29]
Oral sex with main partner, men only (n = 204) 1.52 [0.95, 2.44] 1.44 [0.93, 2.24]
Oral sex with main partner, women only (n = 195) 1.72 [1.00, 2.97] 1.63 [0.91, 2.93]
Oral sex with other partners, overall (n = 167) 2.50 [1.85, 3.39] 2.65 [1.94, 3.61]
Oral sex with other partners, men only (n = 89) 2.23 [1.46, 3.41] 2.29 [1.39, 3.76]
Oral sex with other partners, women only (n = 78) 2.90 [1.91, 4.41] 2.76 [1.63, 4.67]

* Adjusted for drug use, age, employment status, presence of main sex partner, HIV status, and homelessness

Bold results suggest significant at the p < 0.05 level
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Table 5 Crude and adjusted prevalence ratios for always using a condom during vaginal sex by increasing score on a measure of social

desirability bias, stratified by partner type and gender

Crude prevalence ratio  95% CI Adjusted prevalence ratio*  95% CI
Vaginal sex with main partner, overall (n = 423) 1.38 [1.05, 1.81] 1.38 [1.08, 1.78]
Vaginal sex with main partner, men only (n = 226) 1.35 [0.95, 1.91] 1.33 [0.99, 1.80]
Vaginal sex with main partner, women only (n = 197)  1.42 [0.94, 2.14] 1.44 [0.98, 2.11]
Vaginal sex with other partners, overall (n = 194) 1.30 [1.07, 1.58] 1.28 [1.05, 1.57]
Vaginal sex with other partners, men only (n = 104) 1.32 [1.01, 1.74] 1.35 [1.03, 1.78]
Vaginal sex with other partners, women only (n = 90) 1.30 [0.98, 1.72] 1.29 [0.96, 1.74]

* Adjusted for drug use, age, employment status, presence of main sex partner, HIV status, and homelessness

Bold results suggest significant at the p < 0.05 level

scores on social desirability were significantly associated
with an increased reporting of protective behaviors, such as
always using a condom during oral sex with both main and
non-main partners, vaginal sex with both main and other
partners, and anal sex with main partners, when compared
with lower scores.

Gender-specific differences in associations were also
observed. It is possible therefore that there are variations in
the perceived desirability of behaviors by gender. For
example, women who had higher scores compared to lower
scores were significantly less likely to report selling sex for
money or drugs or having more than one sex partner;
however, this association was not observed in men. Women
may perceive selling sex and perceived promiscuity as less
socially desirable compared to their male counterparts.
Men, on the other hand, were significantly more likely to
report using a condom during vaginal sex with other
partners with higher scores compared to lower scores, but
women were not. It is possible that men felt that using a
condom with non-main partners during vaginal sex was a
more socially desirable way to respond compared to their
female counterparts. These findings suggest some potential
effect measure modification by gender and fit into what has
been previously observed. Discrepancies between men and
women in terms of reporting of sexual partners have been
previously reported [18, 19].

A brief measure of social desirability bias, along with
knowledge on gender differences in what is considered
socially desirable, may help identify individuals who tend
to report fewer sexual risk behaviors that are associated
with HIV transmission. These data can be used to identify
individuals who may respond in a socially desirable man-
ner. Flagging these individuals may allow for identification
of responses we need to interpret with caution or the
development of statistical adjustment strategies for repor-
ted outcomes, potentially improving the accuracy of esti-
mates of risk behaviors and models of transmission
dynamics.

Social desirability scales can also provide us with an
indication of survey questions that have a high social
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desirability bias associated with them. Future research
could explore whether the bias is due to the wording of
questions or the subject matter. One potential method to
reduce social desirability is to present the risk behaviors as
more normative. This can be accomplished by prefaces to
the questions, which may suggest that many people engage
in the behavior or that there is a socially acceptable reason
for engaging in the behavior, e.g., “many people don’t use
condoms always because of their relationship with their
partner, not having them at the time, or because of the way
they feel,” then asking the question of frequency of con-
dom use [20, 21]. Another method to reduce socially
desirable responding may be to ask questions using mul-
tiple approaches, using, for example, both an interviewer-
administered approach and ACASI approach to ask the
same question and comparing responses. Still another
method to increase reporting of risk is to alter the response
categories [22, 23] If the categories are skewed to the high
frequency end, then individuals may perceived that the
behavior is more normative and be more comfortable in
reporting greater frequency of the behavior [24] For
example, if the highest response category for unprotected
sex can be changed from “several times a week” to
“several times a day”. This approach, however, can result
in over-reporting. Even a subtle change in questions, such
as “how often do you use a condom” to “how seldom do
you use a condom” may alter responses.

It should be noted that even individuals at the low end of
the scale of social desirability may still alter their responses
to respond in a socially desirable manner. It is also possible
that some people are actually engaging in behaviors
described in the scale, such as never getting mad, are also
actually more likely to use condoms. This interpretation is
unlikely however as most of the scale items were extreme,
reflecting highly unlikely behavior. Moreover, in a sensi-
tivity analysis, we found that scale scores were not asso-
ciated with behaviors that we perceived not to have a
substantial component of social desirability. This indicates
that the scale was unlikely measuring other biases such as
acquiescence bias.
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One of the drawbacks with assessing social desirability
response bias as a scale is that it tends to measure a trait
attribute rather than a state [25]. Future research should
also focus on state or situational factors that may reduce
socially desirable responding, such as interviewer selection
and wording of questions. An additional limitation of this
analysis was low sample size in stratified analyses. When
stratifying by gender and partner type, sample size was
diminished and the power to detect significant differences
decreased sharply. Another weakness of the study was that
due to the low HIV incidence levels in this population we
were unable to model how adjusting for social desirability
bias may potentially alter the magnitude of the association
between risk factors and HIV seroconversion. The ability
to generalize from this sample is limited by the specific
study population and selection criteria.

Our results are consistent with other studies that high-
light the importance of developing methods to improve
self-report measures [2, 26] systematically. Efforts to
improve self-report measures either require separate
validity and reliability studies or the embedding of such
studies in ongoing research projects. Although large
amounts of resources and time are spent improving and
validating laboratory assays, relatively little is spent on
enhancing self-report measures in the field of HIV
research. If just a few survey items were devoted to
improving validity and reliability, it is likely that our
measures would be much improved.

Social desirability bias in the reporting of sexual HIV
risk behaviors continues to confound our interpretation and
understanding of effective prevention and treatment inter-
ventions. A measure of social desirability bias along with
other strategies to reduce bias should be utilized in order to
improve interpretability of findings.
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