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Abstract
Body image disturbance is a common problem reported among sexual minority men living with HIV, and is associated with 
poor antiretroviral therapy (ART) adherence. Recently, a novel integrated intervention (cognitive behavioral therapy for body 
image and self-care; CBT-BISC) was developed and pilot tested to simultaneously improve body image and ART adherence 
in this population. Although CBT-BISC has demonstrated preliminary efficacy in improving ART adherence, the mechanisms 
of change are unknown. Utilizing data from a two-armed randomized controlled trial (N = 44 sexual minority men living 
with HIV), comparing CBT-BISC to an enhanced treatment as usual (ETAU) condition, sequential process mediation via 
latent difference scores was assessed, with changes in body image disturbance entered as the mechanism between treatment 
condition and changes in ART adherence. Participants assigned to CBT-BISC reported statistically significant reductions in 
body image disturbance post-intervention, which subsequently predicted changes in ART adherence from post-intervention 
to long term follow-up (b = 20.01, SE = 9.11, t = 2.19, p = 0.028). One pathway in which CBT-BISC positively impacts 
ART adherence is through reductions in body image disturbance. Body image disturbance represents one, of likely several, 
mechanism that prospectively predicts ART adherence among sexual minority men living with HIV.
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Introduction

Body image disturbance, defined as concern, distress, and 
dissatisfaction regarding one’s appearance [1], is common 
among sexual minority (e.g., gay and bisexual) men [2, 
3]. Indeed, sexual minority men report greater body dis-
satisfaction compared to their heterosexual counterparts 
[2, 4]. Typically in Western society, there are sociocultural 
expectations placed on men to be lean and muscular, and the 
internalization of these ideals can lead to body image dis-
turbance [5]. A number of factors can also contribute to this 
internalization; for example, sexual minority males are more 
likely than heterosexual males to desire the muscular ideal 

commonly found in media [3, 6, 7]. In addition, for sexual 
minority males, increased social comparison is positively 
related to involvement in the gay community [8]. The gay 
male community could place greater emphasis on appear-
ance, which in turn could increase social comparison, thus 
contributing to the greater amount of body image distur-
bance in this community [9].

Body image disturbance also impacts sexual minority 
men living with HIV. Up to one-third of sexual minority 
men living with HIV express elevated body dissatisfaction 
[10]. Using a biopsychosocial model of body image distur-
bance in sexual minority men living with HIV, one study 
found that in addition to sociocultural factors (e.g., appear-
ance investment), biological factors, such as lipodystrophy, 
contribute to increased body image concerns [11]. Lipodys-
trophy, the presence of lipoatrophy (a decrease in body fat) 
or lipohypertrophy (an increase in body fat), is common in 
individuals living with HIV, caused both by infection and 
treatment [12, 13]. Lipoatrophy generally occurs in the arms, 
face, legs, and buttocks, while lipohypertrophy generally 
occurs in the abdominal region, the neck, or in the form of 
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lipomas [14]. Antiretroviral therapy (ART) has been well 
documented as a potential cause for lipodystrophy in HIV-
infected individuals, however the specific mechanisms are 
not well understood (see [15, 16] for details on biological 
pathways). Thus, sexual minority men living with HIV are 
vulnerable to body image disturbance through both socio-
cultural and biological factors.

Body image disturbance itself negatively impacts an 
individual’s mental health; however, it has also been asso-
ciated with salient HIV related health behaviors, including 
poor ART adherence [17, 18]. Additionally, a recent study 
revealed a lipodystrophy prevalence rate of 53% in chroni-
cally infected patients undergoing ART exposure, suggesting 
that lipodystrophy affects a large number of HIV-infected 
individuals [19]. Lipodystrophy, or fear of lipodystrophy, 
may be implicated in ART adherence among individuals liv-
ing with HIV, especially if lipodystrophy is associated with 
subsequent body image concerns. Not only is ART adher-
ence crucial to individual health, but it is also key from a 
public health perspective, as high ART adherence leads to 
HIV viral suppression, which subsequently reduces trans-
missibility of HIV to 0% [20]. Given that HIV and ART can 
cause severe fat loss and/or gain that can contribute to body 
image disturbance and thus poor ART adherence, it may be 
important to develop interventions aimed at simultaneously 
improving ART adherence in the context of treating risk 
factors, such as body image disturbance [21].

Recently, an integrated cognitive behavioral treatment 
for body image and adherence behaviors was developed and 
pilot tested among sexual minority men living with HIV 
[22]. This treatment, coined cognitive behavioral therapy for 
body image and self-care (CBT-BISC) aimed to simultane-
ously reduce body image disturbance whilst also improv-
ing ART adherence in a structured, modular, 12-session, 
individually-based therapy. In the pilot study, a randomized 
controlled trial (RCT) was employed that compared CBT-
BISC to an enhanced treatment as usual (ETAU) condition. 
Although findings provided evidence that CBT-BISC dis-
played preliminary efficacy in reducing body image distur-
bance and increasing ART adherence [22], it is currently 
unclear what mechanisms of action are attributable to the 
treatment effect on ART adherence. Thus, the aim of the 
current study was to test the role of body image disturbance 
as a mechanism in the association between treatment con-
dition and ART adherence. It is hypothesized that assign-
ment to CBT-BISC would lead to significant reductions in 
body image disturbance, and these reductions would subse-
quently predict increases in ART adherence. For instance, as 
CBT-BISC reduces a patient’s body image disturbance, the 
individual may become less invested in his appearance, and 
subsequently, potential concerns regarding morphological 
changes due to ART would be reduced, which may lead to 
increased adherence.

Methods

Study Design and Participants

Participants included 44 sexual minority men living with 
HIV who reported elevated appearance concerns. There 
was an equal chance of being randomized to the CBT-BISC 
condition (22 participants) or the ETAU condition (22 par-
ticipants). Participants were included in the study if they met 
the following criteria: (a) HIV-infected; (b) reported oral or 
anal sex (with or without condoms) with men in the past 
12 months; (c) self-identified as male; (d) age 18 to 65 years; 
(e) prescribed ART for the past 2 months or longer; and (f) 
significant body image disturbance as indicated by a score 
of 16 or greater in the Body Dysmorphic Disorder modi-
fication of the Yale-Brown Obsessive Compulsive Scale 
(BDD-YBOCS; [23]). The value 16 was chosen as the cut 
score for the BDD-YBOCS as it is roughly 0.50 SD below 
the score 20, the minimum score typically used to clinically 
diagnose body dysmorphic disorder (BDD). Using the value 
of 16 allowed for participants to be included in the study 
who experience elevated body image disturbance, although 
perhaps not at levels consistent with BDD diagnosis, and 
would still potentially benefit from the intervention. Par-
ticipants were excluded from the study if they met the fol-
lowing criteria: (a) presence of a severe psychiatric disorder 
that would interfere with study participation (e.g., unstable 
bipolar disorder, using the MINI International Neuropsy-
chiatric Interview and modules from the Structured Clinical 
Interview for the DSM-IV-TR; [24, 25]); and (b) received 
CBT for body image disturbance within the past 12 months 
(for more details on study design, see Blashill et al. [22]).

Setting and Recruitment

Study visits occurred at Fenway Health, a community health 
center in Boston that serves the lesbian, gay, bisexual and 
transgender (LGBT) community. Recruitment took place 
primarily at Fenway Health through flyers; however other 
recruitment strategies were used including community out-
reach and online advertising on mobile geo-location based 
social apps targeted towards sexual minority men.

Randomization

Participants were randomly assigned in blocks of four by 
the study coordinator, and were stratified based on BDD-
YBOCS scores. Study condition assignments were con-
cealed from participants and study clinicians until the end 
of Session 1.
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Study Visits

All participants were assessed at baseline to determine eli-
gibility. If eligible, individuals were scheduled for Session 
1 roughly 2 weeks after baseline. In the CBT-BISC condi-
tion, participants returned for 11 additional, weekly, 50-min 
individual sessions with a study clinician. In the ETAU con-
dition, participants attended 5 additional biweekly sessions 
with the program coordinator. Participants additionally com-
pleted two follow-up assessments: the first occurred immedi-
ately after treatment, approximately 3 months after baseline; 
the second follow-up occurred approximately 3 months after 
treatment completion (i.e., 6 months after baseline). Partici-
pants received $310 as compensation throughout the study, 
both for treatment and assessment sessions.

Measures

Body Image Disturbance

Body image disturbance was assessed using the clini-
cian-administered semi-structured interview, the Body 
Dysmorphic Disorder modification of the Yale-Brown 
Obsessive–Compulsive Scale (BDD-YBOCS; [23]). The 
BDD-YBOCS is a 12-item interview that assesses body 
image disturbance symptoms over the past week on a 5-point 
Likert scale ranging from 0 (least severe) to 4 (most severe). 
Items were summed to create a total score; higher scores 
indicated increased body image disturbance. The BDD-
YBOCS has demonstrated strong internal consistency, 
test–retest reliability, and convergent validity [23, 26]. Inter-
nal consistency estimates from the current sample ranged 
from α = .84 (baseline) to α = .93 (3 month).

ART Adherence

Adherence to ART was assessed using Wisepill, an elec-
tronic adherence monitor (Wisepill Technologies, Cape 
Town, South Africa). Wisepill devices contain 7-day 
plastic pillboxes that can hold up to 30 pills. Each time 
the device is opened, a signal is sent to a server in Cape 
Town, South Africa for recording and access. In previous 
studies, Wisepill devices have demonstrated feasibility, 
acceptability, construct validity, and have been found to 
predict loss of viral suppression [27–29]. Participants were 
instructed to place inside the device the medication that 
was most difficult to take or the one taken most frequently 
if they were unable to fit their full medication regimen into 
Wisepill. Doses were also counted if a participant could 
specifically recall the instances in question when they took 
their medication without using Wisepill, as is consistent in 
studies involving adherence measures with HIV outcomes 
[30, 31]. This method has also been utilized in studies on 

cognitive behavioral therapy for adherence and depression 
amongst individuals with HIV, and measures like these 
have been shown to have improved validity over individual 
measurements of ART adherence [32–35].

ART adherence scores were calculated in terms of “on-
time” adherence (calculated by dividing the number of 
doses taken within the established time window of 2 h 
on either side of the scheduled dose by the number of 
prescribed doses). On-time adherence scores have been 
found to significantly predict viral load, highlighting the 
importance of including this measure in HIV research [31, 
36, 37], and are also commonly employed in clinical tri-
als examining ART adherence [32–34]. For weekly visit 
sessions and the two follow-up assessment time points, a 
past 2-week monitoring period was used to assess adher-
ence outcomes.

Intervention Conditions

Each participant received Session 1 LifeSteps, a single ses-
sion focusing on ART adherence [38]. After Session 1, the 
ETAU condition participants met with the project coordina-
tor biweekly over 3 months. During these visits, the program 
coordinator reviewed participants’ ART adherence as well as 
made necessary corrections for Wisepill errors, participants 
completed several brief self-report measures, and lastly the 
program coordinator provided referral information for men-
tal health treatment. Each of these sessions lasted roughly 
15 min.

In the CBT-BISC condition, participants met with a clini-
cian weekly upon completion of Session 1 for 12 sessions 
total. All sessions involved setting of an agenda, review of 
adherence, data, review of homework, introduction of new 
material, and a conclusion with a new homework assign-
ment. CBT-BISC consisted of seven modules focused on 
body image improvement and various cognitive-behavioral 
techniques. Module 1 was an orientation to CBT, Module 
2 centered on mindfulness and acceptance-based strate-
gies, Module 3 focused on perceptual retraining, Module 
4 concentrated on cognitive restructuring, Module 5 was 
a continuation of exposure-based techniques focused on in 
Module 3, Module 6 centered on response prevention, and 
lastly Module 7 focused on relapse prevention. Although 
the modules were designed to be administered with some 
flexibility, each participant received at least one session of 
each module. As there were 7 modules for a 12-session inter-
vention, some modules were included in multiple sessions 
and were chosen at the discretion of the clinician. Clinicians 
administering CBT-BISC were either a licensed clinical psy-
chologist, a postdoctoral fellow in clinical psychology, or a 
predoctoral graduate student in clinical psychology; all had 
prior experience with CBT.
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Statistical Analyses

To assess the mechanisms of change in CBT-BISC on ART 
adherence, the latent difference score (LDS) method of 
mediation [39] was employed with Mplus (version 7.4). 
LDS models are beneficial to assess mediation, as change 
is overtly assessed via the difference between adjacent time 
points, which are modeled as a latent variable. In LDS mod-
els, change spans a single interval of time, as opposed to an 
entire trajectory of change, as in the case of latent growth 
curve modeling. This allows LDS models to specify discrete 
periods of time in which mediation occurs, and consistent 
with recommendations in the field, allows for temporal 
ordering of variables, such that the independent variable 
(treatment assignment) occurs temporally before the media-
tor variable (body image disturbance) which occurs before 
the dependent variable (ART adherence; [40–42].

In the current study, treatment condition (CBT-BISC vs. 
ETAU) served as the independent variable. The mediator 
variable, changes in body image disturbance, was mod-
eled as a latent difference score of changes from baseline to 
immediate post-intervention, which assesses changes dur-
ing the active portion of the treatment. The dependent vari-
able, electronically measured on-time ART adherence (via 
WisePill) was also modeled as a latent difference score of 
changes in adherence from immediate post-intervention to 
long-term follow-up, which assessed changes that occurred 
after the treatment had ended. This sequential process mod-
eling of effects is a temporal requirement for assessing 
mechanisms of change.

In addition to testing the various pathways of the model, 
overall model fit was measured with select fit indices. The 
Chi square/degrees of freedom test, the comparative fit index 
(CFI), the Tucker–Lewis index (TLI), and the root-mean 
square error of approximation (RMSEA) were assessed. The 
ratio of the Chi square to the degrees of freedom is a well-
recognized fit index. The CFI and TLI indices are relatively 
independent of the sample size [43] and the RMSEA pro-
vides an index of residual variance. The model is consid-
ered to provide an acceptable fit to the data if the following 

criteria are met: CFI and TLI above 0.90, RMSEA less than 
0.08, and a χ2/degrees of freedom ratio below 3.0 [44].

Results

Participants were generally middle-aged adults (M 
age = 46 years, SD = 11), and were primarily White (64%); 
however, African American/Black (34%), and Hispanic/
Latino (23%) participants were also overrepresented. All 
participants identified as “gay,” with the exception of one, 
who reported a bisexual identity. A majority of the sample 
was not currently working (55%), with 43% of participants 
receiving social security disability benefits. Overall, the 
sample was well educated, with a majority (77%) having 
some college or higher. In regard to psychopathology, the 
sample exhibited high levels, and substantial psychiatric 
comorbidity. Indeed, 42 of 44 participants were diagnosed 
with at least one psychiatric diagnosis, and 73% of the sam-
ple was diagnosed with two or more diagnoses. The most 
common diagnosis was body dysmorphic disorder (68%), 
followed by major depressive disorder (46%), and gen-
eralized anxiety disorder (34%). Overall, the sample was 
overweight, with a mean body mass index of 27 (SD = 4.9). 
Lastly, the sample was mostly virally suppressed, with only 
two participants indicating a detectable viral load, and the 
mean CD4 count was 820 (SD = 402).

Overall, the data fit the model well: χ2/df = 1.17, 
CFI = 0.98, TLI = 0.96, and RMSEA = 0.06. Participants 
assigned to CBT-BISC reported greater reductions in body 
image disturbance from baseline to immediate follow-
up, compared to those in ETAU (b = − 14.13, SE = 2.43, 
t = − 5.79, p < 0.0001), indicating that CBT-BISC partici-
pants change in BDD-YBOCS scores during the treatment 
phase reduce by more than 14 points in comparison to the 
change seen in ETAU participants. Reductions in body 
image disturbance between baseline and immediate follow-
up statistically significantly predicted changes in ART adher-
ence between immediate follow-up and long-term follow-
up (b = − 1.41, SE = 0.24, t = − 2.35, p = 0.019), indicating 

Table 1   Unadjusted means 
and standard deviations of 
adherence and body image 
disturbance across conditions 
and time

CBT-BISC cognitive behavioral therapy for body image and self-care, ETAU​ enhanced treatment as usual, 
BDD-YBOCS the body dysmorphic disorder modification of the Yale-Brown obsessive–compulsive scale, 
d Cohen’s d

Baseline (T1) 3 Month (T2) 6 Month (T3) d (T2) d (T3)

BDD-YBOCS
 CBT-BISC 25.36 (6.19) 8.24 (8.95) 8.08 (10.08) 2.39 2.09
 ETAU​ 25.18 (5.15) 21.80 (9.70) 19.87 (12.24)

Adherence
 CBT-BISC 78.24 (18.66) 88.22 (19.51) 86.55 (23.07) 0.94 0.93
 ETAU​ 85.60 (15.52) 79.29 (24.34) 77.91 (23.87)
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that change of a 1-point decrease in BDD-YBOCS scores 
during active treatment predicted a subsequent change of 
nearly a 1.5% increase in ART adherence from end of treat-
ment to follow-up. Subsequently, the indirect effect from 
treatment condition to changes in ART adherence through 
changes in body image disturbance was statistically signifi-
cant (b = 20.01, SE = 9.11, t = 2.19, p = 0.028). See Table 1 
for means and standard deviations of study variables across 
time.

Discussion

The current study examined the mechanism through which 
CBT-BISC improved ART adherence among sexual minor-
ity men living with HIV. Results indicated that body image 
disturbance was a statistically significant mechanism, 
with decreases in body image disturbance contributing 
to increases in ART adherence following CBT-BISC, an 
intervention aimed at improving both body image distur-
bance and ART adherence. These results suggest that body 
image disturbance may be an important variable to consider 
in ART adherence interventions, and that the intervention 
effects followed a pattern of change consistent with the gen-
eral conceptual model underlying the intervention approach.

Results from a previous study [22] demonstrated prelimi-
nary efficacy of CBT-BISC, but did not examine the mecha-
nisms by which the intervention improved ART adherence. 
We found that participants in the CBT-BISC condition dis-
played substantial reductions in body image disturbance and 
depression, as well as improved global functioning, at the 
end of the intervention and at follow-up as compared to the 
treatment as usual group. Participants in the CBT-BISC con-
dition also reported higher on-time ART adherence, com-
pared to the ETAU condition, across the treatment period, as 
well as higher total adherence and fewer depressive symp-
toms at follow-up. Based on the results of this efficacy trial, 
it was not clear whether changes in body image disturbance 
or other variables (e.g., learned adherence skills) were driv-
ing the treatment effect on ART adherence. However, the 
current study shows that change in body image disturbance 
is indeed one mechanistic pathway from the CBT-BISC 
intervention to improved adherence. As articulated in the 
introduction, one reason that addressing body image dis-
turbance may be particularly effective in this group, is that 
lipodystrophy contributes to elevated levels of body image 
disturbance in individuals living with HIV [10, 11]. In addi-
tion to the infection itself, ART has been associated with 
lipodystrophy [19], and lipodystrophy has been associated 
with failure to maintain long-term adherence [45]. Thus, 
elevated appearance concerns may lead individuals to be 
less adherent to their ART regimen, especially if they are 

concerned that the treatment may confer further undesirable 
changes in body composition.

While these results highlight the significance of body 
image disturbance as one mechanism, it is possible that 
other mechanisms contributed to the improvement of ART 
adherence in this study. For instance, greater HIV adher-
ence self-efficacy has been associated with greater ART 
adherence [46]. Those with greater HIV adherence self-
efficacy feel their illness is less intrusive, possess stronger 
coping self-efficacy, and report being more engaged in care 
than those with lower HIV adherence self-efficacy. Thus, 
CBT-BISC may also increase participants’ feelings of self-
efficacy, thereby subsequently increasing ART adherence. 
Adherence self-efficacy may therefore be an additional fac-
tor in understanding the mechanisms of ART adherence 
improvement.

There are some important limitations to note in the cur-
rent study. First, ART adherence was operationalized as “on-
time” adherence. Due to advances in HIV treatment, it may 
be less important for people living with HIV to take ART 
at a specified time. However, on-time adherence has also 
been found to account for significant variance in viral load, 
over and above, total adherence, underscoring its clinical 
significance [30, 36], and a priori was our outcome variable, 
similar to other studies focused on CBT for ART adher-
ence [26–28]. Additionally, the current study consisted of a 
relatively small sample; thus, caution should be used in gen-
eralizing findings. However, these promising findings may 
inform future, larger scale studies. Finally, the last follow-up 
period in this study was 3 months after the completion of 
the intervention. The long-term effects of body image dis-
turbance as a treatment mechanism are therefore unknown. 
Future studies may benefit from additional follow-up time 
points to examine if improving body image disturbance con-
tinues to affect adherence across a longer time period.

The current study’s findings suggest that body image 
disturbance contributes to poor ART adherence in sexual 
minority men living with HIV. As such, clinicians targeting 
improvements in medication adherence may wish to con-
sider efforts to reduce body image disturbance, as it is asso-
ciated with poor negative health outcomes and several health 
risk behaviors [11]. This is especially important for sexual 
minority men living with HIV, as they report elevated rates 
of body dissatisfaction [10]. Treating body image distur-
bance may also increase ART adherence, thereby reducing 
viral load, and ultimately reducing the risk of transmission 
of HIV [20] which is important to both individual patients 
and public health. Clinicians may want to consider utilizing 
the CBT-BISC modules found in the primary outcome paper 
[22] during treatment, as it has been shown to effectively 
improve ART adherence and reduce body image concerns. 
In sum, these findings have implications for clinical prac-
tice, as screening for and targeting body image disturbance 
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may be an important step in improving ART adherence and 
reducing HIV transmission.
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