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Abstract
Objective—Social cognitive models have been used to explain health risk behaviors such as sexual
transmission risk behavior (TRB) in a variety of populations, including people with HIV. However,
these models generally do not account for the influence of clinically significant psychological
problems. Clinical depression is one of the most common comorbid conditions in HIV, and it may
affect the ability of social cognitive models to predict TRB.

Design—The current study examined whether a social cognitive model would explain risk of sexual
TRB in sexually active HIV-infected men who have sex with men MSM who meet or do not meet
screening criteria for major depression.

Main Outcome Measures—Participants (n=403) completed self-report assessments of negative
expectancy, social models, and self-efficacy related to condom use, as well as recent sexual TRB
and a screening measure for major depression. We used path analysis to examine whether condom
use self-efficacy mediated associations between expectancies about condom use and social models
of condom use, and recent sexual TRB. Multiple group modeling was conducted to compare the fit
of this model in participants who met (n=47) or did not meet (n=356) screening criteria for major
depression.

Results—The final multiple group model fit the data well (χ2(36)=30.55, p=.73; CFI=1.00;
RMSEA<.01; SRMR=.05). Results indicated that among MSM who screened negative for
depression, low condom use self-efficacy explained indirect pathways from negative expectancy
about condom use and poor social models for condom use to greater sexual TRB. In contrast, among
MSM who screened positive for depression, condom use self-efficacy did not mediate any pathways
from risk factors to sexual TRB and was not directly associated with sexual TRB. In this group, only
negative expectancy about condom use was associated with greater sexual TRB.
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Conclusion—Models of health risk behaviors, including sexual TRB, may not generalize to HIV-
infected individuals with a clinical depression. Risk reduction interventions based on these models
should account for comorbid mental health conditions to maximize their effectiveness.
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INTRODUCTION
With the advent of highly active antiretroviral therapy (HAART), HIV-infected individuals
who have adequate resources for treatment are now living with a chronic versus a terminal
illness. Because new infections have continued at steady or even increasing rates (Center for
Disease Control [CDC], 2007), there is a large and growing population of individuals living
with HIV in the U.S. and elsewhere. In the absence of a vaccine or cure, reductions in sexual
and other HIV transmission risk behaviors (TRB) are the only known ways to reduce HIV
transmission. Accordingly, explanatory models of, and interventions for, HIV transmission
risk behavior in individuals with HIV are needed. Men who have sex with men (MSM) are the
largest risk group with HIV in the United States (CDC, 2007), and for this group the
predominant TRB is sex without condoms.

Most models of HIV sexual transmission risk behavior in HIV are based upon social / health
psychology theories to predict whether or not individuals will use condoms when having sex.
These models include the Theory of Reasoned Action, with attitudes and intentions as key
factors (e.g. Azjen & Fishbein, 1980; Albarracin, Johnson, Fishbein, & Muellerliele, 2001),
the AIDS Risk Reduction Model, emphasizing behavior change stages of labeling,
commitment, and enactment (Catania, Kegeles, & Coates, 1990; Catania, Coates, & Kegeles,
1994), the Information, Motivation, Behavior model (IMB, Fisher & Fisher, 1992), and Social
Cognitive Theory, with self-efficacy being a central factor (e.g. Bandura, 1994; Wulfert,
Safren, Brown, & Wan, 1999; Wulfert & Wan, 1995). Each of these models, to greater or lesser
extents emphasizes the cognitive pathways involved in behavior change. The ARRM model
above, however also, allows for a consideration of affective components (condom enjoyment)
and sexual communication skills, in addition to purely cognitive constructs to explicate the
pathways to sexual risk (Catania, Coates, & Kegeles, 1994).

Social Cognitive Theory is one of the most widely used models of sexual transmission risk
behaviors. In brief, this model posits that individuals go through a cognitive process weighing
the pros and cons of practicing safer sex (e.g. considering knowledge about HIV, expectancies
related to using condoms, and social norms) which influences an individual’s self-efficacy (i.e.
confidence in one’s ability to practice safer-sex in difficult situations). Self-efficacy, in turn,
then becomes a key factor in determining whether or not one will practice safer sex. Self
efficacy models of HIV transmission risk behavior have been successfully tested in a variety
of risk groups for sexual acquisition of HIV, including heterosexually active adults (e.g.
Wulfert & Wan, 1993), gay men (e.g. Wulfert, Wan, & Backus, 1996), and HIV-infected
individuals (e.g. Wulfert et al., 1999).

Based on health psychology models of sexual risk taking, several studies have examined the
efficacy of interventions to reduce sexual transmission risk behaviors in individuals with HIV,
and have generally seen modest results. Crepaz & Marks (2001) conducted a meta-analysis of
the existing 12 studies at the time and although there was, overall, a significant effect across
studies, 7 of the 12 did not see a significant effect. Some of the factors associated with stronger
effects were those based on a behavioral theory, those that were more intensively delivered,
those that promoted and provided skills building, and those that addressed a myriad of issues

Safren et al. Page 2

Health Psychol. Author manuscript; available in PMC 2011 March 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



related to mental health, medication adherence, and HIV risk behavior. Generally, these studies
did not assess comorbid depression in the samples, nor did they examine whether clinical
depression served as a moderator in outcomes.

Clinical depression is one of the most common comorbid diagnoses in HIV, with prevalence
rates up to 37% (e.g. Asch et al., 2003, Atkinson & Grant, 1994; Bing et al., 2007; Dew et al.,
1997). In comparison, the most recent U.S. National Comorbidity Study (NCS) estimates only
6.6% for 12 months before the interview in the general population (Kessler, Merikangas, &
Wang, 2007). One potential shortcoming of models of health behaviors in general and HIV
transmission risk behaviors in HIV-infected individuals in particular, is that generally they do
not account for depression. Depression, conceptually, could be associated with almost all of
the theorized predictors in various models of HIV transmission risk behavior, and social
cognitive models in particular. Cognitive models of depression suggest that individuals with
depression are negatively biased in terms of their thoughts and beliefs (A. Beck, 1972; J. Beck,
1995). Accordingly, individuals with depression have a negative view of one’s self, the world,
and the future. This could result in more negative views about perceived social models
regarding condom use, the degree of difficulty involved in barriers to condom use, as well as
perceived benefits. Finally, it could result in having worse self-efficacy, regardless of the other
predictors of self-efficacy.

The present study therefore sought to examine the role of depression within the context of a
self-efficacy model to predict TRB in MSM with HIV. Following a prior self-efficacy model
tested with an HIV-infected sample (e.g. Wulfert et al., 1999), we expected that among MSM
without depression, lower condom use self-efficacy would mediate pathways from greater
negative expectancy about condom use and poorer social models of condom use, to greater
proportions of sexual TRB (see Figure 1). We hypothesized, however, that the magnitude of
these associations would be significantly weaker among those who were depressed.

METHODS
Participants and Procedure

The current sample was comprised of 403 sexually active, HIV-infected MSM who received
primary care at Fenway Community Health (FCH), the largest ambulatory HIV care provider
in New England. Participants were screened for enrollment in one of two parallel secondary
HIV behavioral interventions at FCH between 2004 and 2007, which were intended to increase
safer sex practices with sexual partners of HIV-uninfected or unknown status (Knauz et al.
2007). Inclusion criteria for screening were men who 1) were HIV-infected, 2) received
primary health care at Fenway Community Health, 3) identified as a man who has sex with
men. Exclusion criteria were 1) inability to complete informed consent process (e.g. substantial
cognitive impairment), and 2) plans to relocate over the upcoming year. All participants
(N=503) completed a computer-assisted, extensive psycho-social questionnaire that inquired
about their demographic characteristics, mental health, and sexual practices, including condom
use and psychosocial correlates of condom use. Consistent with prior research modeling safer
sexual behaviors (Wulfert et al., 1999), only individuals who were currently sexually active as
defined by having any male sex partners over the past 3 months (n=408) were included in the
current analyses. Of these participants, 5 were excluded due to missing data on major
depression screening, our main grouping variable, making the final sample 403.

Measures
Sexual transmission risk behavior—Participants were asked to identify the number of
times they engaged in receptive or insertive anal intercourse with partners of negative or
unknown HIV status during the prior 3 months, and the number of times a condom was used.
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The primary outcome of this study was the proportion of total instances in which a condom
was not used. Higher values reflected a greater proportion of sexual TRB. These are standard
HIV transmission risk behavior questions used in HIV prevention research with HIV-infected
patients (Morin, Myers, Shade, Koester, Maiorana & Dawson Rose, 2007).

Social Cognitive Variables—Variables related to social-cognitive theory were taken from
prior work modeling TRB in HIV-infected individuals (Wulfert et al., 1999). This is because
we sought to first replicate prior work with HIV-infected individuals using this model, and
secondly sought to examine the degree to which the model worked for both those who screened
in for depression and those who did not. Accordingly, condom use self-efficacy (SE) was
measured using 4 items ranging from 1 (very unsure) to 5 (very sure), including SE1: ‘How
sure are you that you will always use condoms for intercourse in the next 3 months?’; SE2:
‘How sure are you that you will plan to always have a condom available for intercourse in the
next 3 months?’; SE3: ‘How sure are you that you will use condoms every time you have
intercourse in the next 3 months?”; and SE4: ‘How sure are you that you could resist intercourse
unless your partner agreed to using a condom in the next 3 months?’ Two of the items therefore
reflected participants’ confidence to actually use a condom during intercourse, one assessed
the converse of confidence to resist unprotected intercourse, and one asked about the
participants’ self-efficacy to access condoms in anticipation of intercourse, irrespective of
intentions to use condoms.

Negative expectations about condom use was measured by one item (‘Condoms make sex less
enjoyable’). This item was measured on a 5-point scale from 1 (disagree) to 5 (agree), with
higher scores indicating greater negative expectancy. A single item assessed the perceived
frequency with which close friends are always using condoms as an indicator of social models
of condom use. Responses ranged from 1 (none of them) to 5 (all of them), with higher scores
reflecting better social models for condom use.

Depression—The nine-item Depression Severity Scale of the Patient Health Questionnaire
(PHQ; Spitzer et al., 1999) was used to screen participants for major depression. This self-
report instrument assesses the severity of diagnostic symptoms of depression during the past
two weeks. PHQ response criteria were used to group participants by depression status (i.e.
0=negative screen, 1=positive screen). The PHQ has demonstrated relatively good reliability
with diagnosis of independent mental health professionals (kappa = 0.65; overall accuracy,
85%; sensitivity, 75%; specificity, 90%) (Spitzer et al., 1999).

Data analyses
The self-efficacy model of sexual TRB was evaluated using structural equation modeling
techniques in Mplus (version 4.21; Muthen & Muthen, 1998–2007). Parameters were estimated
using the full information maximum likelihood (FIML) approach, which generates unbiased
estimates under the assumption of missing at random (Schafer & Graham, 2002). The
percentage of missing data across all psychosocial and behavioral model variables ranged
from .5% to 6.7%.

Based on current recommendations, overall model fit was evaluated based on multiple indices:
chi-square (χ2) statistic, comparative fit index (CFI), root mean square error of approximation
(RMSEA), and standardized root mean squared residual (SRMR). Good fit (χ2 pvalue>.05;
CFI>.95; RMSEA<.06; and SRMR<.08; Hu & Bentler, 1999) was used to justify interpretation
of parameters.

In the hypothesized model of sexual TRB (see Figure 1), all model variables except condom
use self-efficacy were tested as observed variables. Condom use self-efficacy was tested as a
latent variable with four indicators (SE1–SE4). Using a general two-step procedure (Anderson
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& Gerbing, 1988), we evaluated the measurement model of condom use self-efficacy prior to
including it in the structural model of sexual TRB. The structural model was then tested using
a multiple group framework to determine whether major depression screening status (i.e.
depression-positive versus depression-negative) moderated relationships between predictors
and sexual TRB. Multiple group modeling allowed for the estimation of parameters for each
group simultaneously as well as the evaluation of overall model fit.

RESULTS
Demographic, psychosocial and behavioral characteristics

Participants were approximately 42 years of age (SD=8 years) and were primarily Caucasian
(77%). Although more than half of the sample (54%) had obtained a college degree, over half
(53%) reported an annual income of $40,000 or less. See Table 1 for a summary of sample
demographic characteristics.

In this sample of sexually active HIV-infected MSM (N=403), 12% met screening criteria for
major depression. The depressed group reported significantly lower scores on three of four
indicators of condom use self-efficacy relative to those who were not depressed (p’s<.05). The
depression-positive group also reported marginally higher proportions of recent sexual TRB
(M depression positive=.42[SD=.43]; depression-negative=.31[SD=.41]; p=.09). The two
groups did not differ statistically on negative expectancy or social models of condom use.
Descriptive statistics of all self-efficacy model variables for the total sample and separately by
depression status are reported in Table 2. Bivariate correlations between variables are reported
in Table 3.

Measurement model of condom use self-efficacy—The four indicators of condom use
self-efficacy (SE1–SE4) were combined into a self-efficacy latent variable. In preliminary
analyses, this variable and all other observed variables in the proposed model (negative
expectancy about condom use, social models of condom use, and proportion of sexual TRB)
were allowed to freely correlate. This model fit the data (χ2(11)=8.88, p=.63; CFI=1.00;
RMSEA<.01; SRMR=.02). Standardized factor loadings for the self-efficacy latent variable
are identified in Figure 2. Moderate correlations among all model variables (r’s=.21–.40,
p’s<.01) indicated support for testing the hypothesized direct paths.

Structural model of sexual TRB
Per-above, a previously tested model of HIV TRB (Wulfert et al., 1999) was used as a base
for testing paths from social cognitive variables to sexual TRB. The current model included
direct paths from negative expectancy about condom use and social models of condom use to
condom use self-efficacy and from condom use self-efficacy to proportion of sexual TRB (see
Figure 1). The addition of direct paths from negative expectancy and social models of condom
use to proportion of sexual TRB was also assessed in order to determine the extent to which
the associations between these two predictors and proportion of sexual TRB could be explained
by direct versus indirect (i.e. self-efficacy-mediated) mechanisms.

Test of moderation by major depression screening status—Modeling was
conducted in a multiple group framework to test the hypothesis that direct paths would be
weaker in the depression-positive group relative to the depression-negative group. We began
with the assumption that model parameters were equal across the two groups. This restrictive
model demonstrated relatively good fit (χ2(44)=62.62, p=.03; CFI=.98; RMSEA=.05; SRMR=.
06). The model was then used as a baseline to test nested models in which sets of parameters
were freed to vary across the two groups. At each step, the χ2difference was evaluated. A
significant improvement in model fit (i.e. a significant χ2 difference) would indicate that the
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parameter values varied significantly by depression status. For non-significant changes in the
χ2 value, the parameter values were determined to be statistically equal across groups and the
equality constraints were retained in the final model. Figure 2 presents the final model with
standardized path coefficients for each pathway, and unstandardized coefficients and z scores
are presented in the text below.

Among direct path coefficients, the paths from more negative expectancy (Unstandardized
Beta=.37, z=6.94) and poorer social models of condom use (Unstandardized Beta=−.40, z=
−5.62) to lower condom use self-efficacy were significant and statistically equal across groups.
In contrast, the association between lower condom use self-efficacy and greater proportion of
sexual TRB was significant in the depression-negative group (Unstandardized Beta=−8.47,
z=−5.38) but nonsignificant in the depression-positive group (Unstandardized Beta=−4.89, z=
−1.28).

Additional steps indicated that the addition of direct paths from both negative expectancy and
social models of condom use to proportion of sexual TRB improved model fit. The direct path
from more negative expectancy to greater proportion of sexual TRB was significant and
statistically equal across groups (Unstandardized Beta=4.23, z=2.93). In contrast, the direct
path from poorer social models of condom use to greater proportion of sexual TRB was
significantly different across groups, such that it was marginally significant in the depression-
negative group (Unstandardized Beta=−3.93, z=−1.95) and nonsignificant in the depression-
positive group (Unstandardized Beta=7.54, z=1.33). Findings also demonstrated that all four
factors loadings for the condom use self-efficacy latent variable were significant and
statistically equal across groups, suggesting a homogenous construct across groups (see Figure
2 for standardized values of factor loadings).

The final model fit the data (χ2(36)=30.55, p=.73; CFI=1.00; RMSEA<.01; SRMR=.05). This
model explained 23.5% of the variance in condom use self-efficacy in both groups. The model
also explained a larger percentage of variance in proportion of sexual TRB for the depression-
negative group (20.3%) relative to the depression-positive group (7.5%).

Final model of sexual TRB
Depression-negative group—In the depression-negative group (see Figure 2 for
standardized direct path coefficients), lower condom use self-efficacy explained significant
indirect paths from more negative expectancy (Unstandardized Beta=3.11, z=4.31) and poorer
social models (Unstandardized Beta=−3.35, z=−3.96) to greater proportion of sexual TRB.
More negative expectancy was also directly associated with greater proportion of sexual TRB,
whereas the direct association between poorer social models and greater proportion of sexual
TRB was marginally significant. This pattern of findings supports that among those who
screened negative for major depression, associations of negative expectancy and social models
of condom use with sexual TRB reflected both direct and indirect (via self-efficacy)
mechanisms.

Depression-positive group—In the depression-positive, more negative expectancy about
condom use was directly associated with greater proportion of sexual TRB. However, social
models of condom use and condom use self-efficacy did not significantly predict sexual TRB.
This pattern of findings supports the hypothesis that among those who screened positive for
major depression, 1) condom use self-efficacy did not account for the association between
more negative expectancy about condom use and greater proportion of sexual TRB, and 2)
social models of condom use were not directly or indirectly (via self-efficacy) associated with
sexual TRB.
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DISCUSSION
This study found that constructs from the Social Cognitive Theory, one of the most frequently
used models of sexual TRB for HIV, were particularly useful for explaining pathways to HIV
sexual transmission risk behavior in HIV-infected MSM who did not screen in for major
depression, but was not useful for explaining pathways to sexual transmission risk behavior in
the HIV-infected MSM who did screen in for major depression. Clinically significant
symptoms of depression, including persistent sadness and/or loss of interest, worthless feelings,
loss of energy, concentration problems, can arguably interfere with the process of making social
cognitive judgments, such as self-efficacy perceptions, and could therefore interfere with the
ability of important social-cognitive variables to predict health behaviors such as HIV TRB.
Because clinical depression is one of the most common conditions comorbid with HIV, models
of health behaviors and interventions that are based on such models should address the role of
depression to potentially boost their utility. Potentially, this could occur through including
screening or referral for medications and/or treatment of depression into the intervention, as
has been done for another self-care behavior in HIV, adherence (Safren et al., 2009).

While in some studies symptoms of depression have been shown to be associated with HIV
TRB (e.g. Koblin et al., 2006; Stall et al., 2003), this association has not been consistent
(Crepaz & Marks, 2001). This may be because those with higher, potentially clinically
significant depression may experience loss of interest in sex, a common symptom of
depression, and so the association between depression and sexual risk may be curvilinear (see
Kalichman &. Weinhardt, 2001). The present study found that those with depression had lower
self-efficacy scores across three of the four items assessing self-efficacy, and had a trend toward
higher TRB. While the association of depression to sexual risk behavior is worthy of future
study, the findings of this analysis are important regardless of the strength or pattern of the
direct association of depression to sexual transmission risk behavior. Even if those with
depression have similar levels of sexual risk taking as those without depression, depression
may moderate the utility of social/health psychology models of sexual risk taking. This finding
coupled with data showing that depression is highly comorbid with HIV, points to the need to
address depression directly in models and corresponding interventions. Models of behavior
change emphasizing Social Cognitive Theory constructs such as self-efficacy models, health
beliefs models or Theory of Reasoned Action emphasize cognitive events and appraisals when
accounting for the pathways influencing behavior. It is plausible that depression-related
behavioral withdrawal and the other neuro-vegetative symptoms of depression (e.g.,
disturbances of sleep, appetite, concentration, and energy) may overwhelm predominantly
cognitive models when attempting to account for HIV transmission risk behavior among men
with clinical depression. These models may well be successfully augmented by the
specification of behavioral pathways relevant for depression (e.g., avoidant coping or substance
use). The success of the ARRM model in accounting for condom use, for example, may well
be that is allows for a consideration of both behavioral and affective components (Catania,
Coates, & Kegeles, 1994). More recently, this model has been expanded, in the presence of
childhood sexual abuse, to accommodate coping and skill set to explain the pathways from
childhood sexual abuse to adult sexual risk among MSM (Catania, Paul, Osmond, et al.,
2008). Alternatively, cognitive models of depression emphasize strong core cognitions such
as negative beliefs about one’s self, the world, and the future (A.T. Beck, 1972, J.S. Beck,
1995), and this might decrease the salience of other social-cognitive variables typically
associated with health behaviors. In the current analysis, the relationship between negative
expectancies about condom use and TRB was not moderated by depression: the pathway
remained significant in all models, which could be thought of as consistent with negative
thinking typically characteristic depression and suggesting that negative condom expectancies
negatively influence condom use in the presence or absence of major depression.
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There are some limitations to the present study. First, a self-report screener was used to assess
depression versus clinical interview. The PHQ, however, has demonstrated relatively good
reliability with diagnosis of independent mental health professionals (Spitzer et al., 1999). The
percentage of individuals who screened in for depression (10%) was higher seen in the U.S.
National Comorbidity Study (6.6%; Kessler et al., 2007), and lower than a recent study of HIV
infected individuals (36% in Bing et al., 2007). However, the present study was not designed,
in terms of sampling, to assess the prevalence of depression in the population of individuals
with HIV. Second, the study was cross sectional, and longitudinal designs would be more
powerful in demonstrating predictive relationships. However, strengths include the relatively
large sample enabling us to have enough individuals who screened in for major depression in
the cohort to test the study’s hypotheses and the ability to use SEM as an analytic tool. Third,
the study focused on depression but did not consider other non-affective variables that may
also interfere with the prediction of TRB from social cognitive variables, and may be related
to depression, such as alcohol or other substance use/abuse. People with depression may be
more likely to use such substances as a way of coping through escape-avoidance coping, and
this may in turn, weaken the association between social cognitive variables and TRB1.

Despite the limitations, the data from this analysis are consistent with the hypothesis that
depression may weaken the ability of Social Cognitive Theory to predict condom use in
sexually active, HIV-infected MSM. Future research should examine this across other models
of transmission risk behavior, and should examine this across other health behaviors in different
populations. Because depression is a frequent problem in individuals with HIV, it is possible
that interventions based on this model or similar models could increase their potency if they
were to account for depression as part of the intervention. In HIV, depression is a treatable
condition with medications and/or evidenced-based psychotherapies (Olatunji, Mimiaga,
O’Cleirigh, & Safren, 2006). Accounting for comorbid psychosocial problems such as
depression and other psychosocial problems has been advocated for in HIV prevention
intervention research (Koblin et al., 2006; Stall et al., 2003), and the present study extends this
literature, highlighting the importance of depression in developing or applying social-cognitive
models to predict health behaviors in individuals with HIV.
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Figure 1.
Proposed model of sexual transmission risk behavior in HIV-infected MSM.
Rectangles represent observed variables. Oval represents the condom use self-efficacy latent
variable.
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Figure 2.
Standardized parameter estimates in the final model of sexual transmission risk behavior in
HIV-infected MSM by major depression screening status (negative/positive).
Oval represents the condom use self-efficacy latent factor. Small rectangles SE1–SE4 represent
observed indicators of the latent factor. Path values represent standardized coefficients for
participants who [did not meet/met] screening criteria for major depression.
To maintain presentation clarity, residual terms are not shown.
ŧp<.10; *p<.05; **p<.01; ^fixed to 1 to set metric for latent variable
Model fit statistics: χ 2(36)=30.55, p=.73; CFI=1.00; RMSEA<.01; SRMR=.05.
R2 for the latent factor was 23.5% in both groups. R2 for proportion of sexual transmission risk
behavior was 20.3% in the depression-negative group and 7.5% in the depression-positive
group.
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Table 1

Sample demographic characteristics (N=403).

Variable Mean (SD) or
Frequency (%)

Age (years) 41.6 (8.2)

Race/Ethnicity

   Caucasian 313 (76.7)

   Black/African American 41 (10.0)

   Hispanic/Latino 34 (8.3)

   Other 20 (5.0)

Education

   Less than college degree 186 (45.6)

   College degree 222 (54.4)

Annual income ($)

   ≤ 20,000 125 (31.0)

   20,001 – 40,000 90 (22.3)

   40,001 – 60,000 70 (17.4)

   > 60,000 118 (29.3)
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