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Abstract We conducted a longitudinal and cross-sectional
analysis of depressive symptomology in iPrEx, a randomized, placebo-controlled trial of daily, oral FTC/TDF HIV
pre-exposure prophylaxis (PrEP) in men and transgender
women who have sex with men. Depression-related adverse
events (AEs) were the most frequently reported severe or
life-threatening AEs and were not associated with being
randomized to the FTC/TDF arm (152 vs. 144 respectively
OR 0.66 95 % CI 0.35–1.25). Center for Epidemiologic
Studies Depression scale (CES-D) and a four questions suicidal ideation scale scores did not differ by arm. Participants
reporting forced sex at anal sexual debut had higher CES-D
scores (coeff: 3.23; 95 % CI 1.24–5.23) and were more likely
to have suicidal ideation (OR 2.2; 95 % CI 1.09–4.26). CESD scores were higher among people reporting non-condom
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receptive anal intercourse (ncRAI) (OR 1.46; 95 % CI
1.09–1.94). We recommend continuing PrEP during periods
of depression in conjunction with provision of mental health
services.

Resumen Llevamos a cabo un análisis logitudinal y
transversal de la sintomatologia depresiva en iPrEx, del
estudio de placebo controlado, con seleccion de brazo al
azar. Involucra tratamiento oral diario de FTC/TDF que
esta usado como quimoprofilaxis de pre-exposicion (PrEP)
contra VIH en hombres y mujeres transgénero que tienen
relaciones sexuales con hombres (MSM/TGW). Eventos
relacionados a depresion (AEs) fueron reportados como los
sintomas mas adversos o de riesgo de vida. Estos no fueron
asociados con la seleccion al azar del brazo FTC/TDF (152
contra 144 respectivamente; OR: 0.66; 95 % CI: 0.351.25). La escala de depresion (CES-D), que proviene del
centro de Estudios Epidemiológicos de Depresion y un
‘‘filtro’’ con cuatro preguntas para detectar suicidios contemplados no difirieron entre los brazos. Personas que
reportaron ser forzados tener sexo, siendo su primer
encuentro con sexo anal, tenian CES-D resultados mas
altos (Coeff: 3.23; 95 % CI: 1.24 a 5.23) y fueron mas
probable contemplar suicidio (OR 2.2; 95 % CI: 1.09 a
4.26). CES-D resultados fueron mas altos en personas
reportando recibir penetracion anal sin condon (ncRAI)
(OR: 1.46; 95 % CI: 1.09 a 1.94). Recomendamos continuar PrEP durante periodos de depresion, mientras simultaneamente recibir servicios de salud mental.
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Introduction
Depression is a highly prevalent condition that presents
with psychological, behavioral, and physical symptoms
that can be debilitating, interfere with self-care, influence
social interactions, and lead to suicide [1]. Depression is
the second leading cause of disability worldwide [2].
Studies conducted in the United States suggest that the
prevalence of depression is substantially higher among men
and transgender women who have sex with men (MSM/
TGW) compared to men in the general population [3–5].
Population-based mental health surveys have found higher
rates of major depression; anxiety; substance use; childhood
emotional, sexual and physical mistreatment; and suicidal
behaviors in individuals disclosing same-sex sexual behaviors or identifying as gay [3, 6–9]. In addition, MSM/TGW
carry a disproportionate burden of the HIV epidemic, and
contend with victimization, harassment, rejection and fear of
rejection, and discrimination [10, 11]. Psychosocial health
problems, including depression, increase risk for HIV
acquisition via sexual practices [8, 12, 13], however the
effects of depression on HIV acquisition may differ
depending on depression severity. The EXPLORE study
found a curvilinear relationship between the severity of
depression and sexual risk taking in African–American
MSM in the US, whereby moderately depressed individuals
reported the most risky sexual behaviors compared to nondepressed or severely depressed individuals [14]. Childhood
sexual abuse (CSA) in MSM/TGW has also been identified
as a factor strongly associated with increased risk for HIV
acquisition [15, 16]. History of CSA in MSM/TGW is
associated with an increased likelihood of engaging in sexual
behaviors that put them at risk for HIV infection [15].
Daily, oral TruvadaÒ (a coformulation of emtricitabine
and tenofovir disoproxil fumarate, or FTC/TDF) is safe and
effective for HIV pre-exposure prophylaxis (PrEP) [17–20].
The iPrEx study was a multinational, randomized, placebocontrolled trial that investigated the safety and efficacy of
FTC/TDF PrEP in a cohort of MSM/TGW. Depression was
one of the most frequently reported adverse events (AEs) in
the study [18]. Previous studies of antiretroviral therapies
(ARTs), including FTC and TDF in HIV-infected participants have reported high rates of depression-related AEs and
raised concerns regarding the possible influence of these
antiretroviral regimens on depression [21–23]. While subsequent studies have reported that efavirenz shows the
strongest association with mental health diagnoses [24], the
prescribing information and medication guide for FTC/TDF
includes depression as a potential AE in HIV-infected individuals. Previous studies have not examined the effect of
FTC/TDF on depression in absence of other ARTs or outside
of the context of HIV infection. The iPrEx study presented a
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unique opportunity to look at the impact of FTC/TDF
specifically on depression in a randomized manner in HIVuninfected individuals.
As FTC/TDF for PrEP becomes increasingly popular, it
is important to understand the role of depression in HIV
acquisition risk and if PrEP affects depression. This analysis addresses these questions with three primary aims in
the iPrEx cohort: (1) determine if FTC/TDF is associated
with depression (compared to placebo), (2) describe the
prevalence of and the risk factors for depression, and (3)
examine how depression may be associated with sexual
practices. These findings will be important in establishing
the safety profile of FTC/TDF PrEP in HIV-uninfected
MSM/TGW at risk for depression, and in understanding
how depression may impact the risk of acquiring HIV in
these populations.

Methods
Study Overview and Population
Details of the iPrEx clinical trial have been published
elsewhere [18]. In brief, MSM/TGW were randomized to
receive daily oral FTC/TDF or placebo plus a comprehensive package of prevention services, and were followed
for HIV infection and safety outcomes. The trial was
conducted in 9 cities around the world (San Francisco and
Boston, United States; Cape Town, South Africa; Chang
Mai, Thailand; Lima and Iquitos, Peru; Guayaquil, Ecuador; and Rio de Janeiro and São Paulo, Brazil).
The inclusion criteria were male at birth, at least
18 years old, HIV seronegative, and reporting sexual
practices conferring risk for acquisition of HIV. Study
visits occurred every 4 weeks and included rapid HIV
antibody testing, adherence counseling, pill count, drug
dispensation, and medical history. Computer-Assisted Self
Interviews (CASI), administered at the screening and
quarterly visits, collected information about demographics,
drug and alcohol use, sexual practices, and behavioral risk
factors. Information about sexual practices was also collected quarterly using an interviewer-administered questionnaire. Study details are available in the supplemental
materials of the original report [18]. The iPrEx cohort
enrolled 2,499 subjects; 83 % were enrolled in Latin
America. The age of participants ranged from 18 to
67 years (mean 24 years), and the baseline characteristics
of the two study arms (placebo and FTC/TDF) were similar. Participants provided written informed consent for all
study procedures, which were conducted in accordance
with the Institutional Review Board (IRB) guidelines at
each participating institution.
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Measures
Depression and Suicide Adverse Events
Clinicians assessed AEs, including depression, every
4 weeks through the end of study follow-up. AEs that were
grade 2 or higher, as determined by the DAIDS Table for
Grading the Severity of Adult and Pediatric AEs Version
1.0, December, 2004 (clarification August 2009), all bone
fractures, and all creatinine elevations were recorded on
Case Report Forms (CRFs) and faxed to the study data
management center (DF/Net Research Inc.). Staff trained
in MedDRA coding followed the conventions outlined in
the MedDRA Term Selection Points to Consider Document
(release 3.8 based on MedDRA version 10.0) to code all
reported AEs. The preferred MedDRA terms for depression
AEs used in this study were ‘‘Depression’’, ‘‘Depressed
Mood’’, ‘‘Depression suicidal’’, ‘Major Depression’’,
‘‘Suicidal Ideation’’, ‘‘Suicide Attempt’’, ‘‘Adjustment
Disorder’’, and ‘‘Adjustment Disorder with Mixed Anxiety
and Depressed Mood’’.
CES-D and Suicidal Ideation Screeners
Depressive symptoms were assessed at screening and at
semi-annual visits using the widely used 20-item Center for
Epidemiologic Studies Depression Scale (CES-D) validated in English, Spanish, Portuguese and Thai [25–30].
The CES-D is both valid and reliable as a screening tool for
depressive symptomatology and provides an estimate of
depressive symptom prevalence within a study population
rather than a clinical diagnosis of depression [25, 26, 31].
In addition, since the CES-D has no items on suicide, a
4-item suicide ideation survey screener was also implemented. The 4 items of this screener were ‘‘I had thoughts
about death’’, ‘‘I thought about killing myself’’, ‘‘I felt my
family and friends would be better off if I were dead’’ and
‘‘I felt that I would kill myself if I knew a way’’. An item
endorsed as occurring ‘‘rarely or none of the time’’ was
assigned a value of 1, ‘‘some or little of the time’’ was
assigned 2, ‘‘occasionally or a moderate amount of the
time’’ was assigned a 3 and ‘‘most or all of the time’’ was
assigned a 4. The values for each of the items were computed (with a possible range between 4 and 16) [30, 32].
For aims 1 and 2 in which depression is the outcome of
interest, CES-D scores (range 0–60) were analyzed continuously. For aim 3, in which depression is examined as a
predictor of sexual practices, the CES-D scores were categorized for more meaningful interpretation of results. Previous studies of US MSM have categorized CES-D either
dichotomously with CES-D scores C16 representing clinically significant depressive symptoms and CES-D scores
\16 as absence of symptoms; or with 16–26 for moderate
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versus C27 for severe depressive symptoms [12, 33, 34].
However, given that the distribution of CES-D scores can
vary across cultures, we chose to categorize CES-D scores by
quartiles observed in our multi-cultural study population
(CES-D B 7; 7 \ CES-D B 12; 12 \ CES-D B 19; CESD [ 19) [12, 35]. For all analyses, suicide ideation scores
were analyzed as a dichotomous variable indicating presence
or absence of suicidal ideation, as defined by a score of 3 or
greater on any individual item of the suicide ideation scale
[30, 32].
At the time of the design and initiation of the iPrEx
study in 2006–2007, depression screening instruments were
not routinely used in prevention clinical trials. However, in
July of 2009, motivated by the occurrence of 46 depression-related AEs in 41 individuals in addition to two suicide attempts, the study team incorporated the regular
administration the CES-D and the suicide ideation screener
to the study protocol. All participants who screened as
having depressive symptoms or suicidal ideation received
mental health assessments at the study site, and, in some
cases, referrals for off-site psychiatric evaluations and
follow-up. Not all sites were able to provide outside
referrals because of the paucity of locally available mental
health services. Implementation of these new study procedures occurred at each site depending on the local IRB
review timelines. Given that most iPrEx participants
enrolled in iPrEx prior to July 2009, CES-D scores from
screening visits are missing for many participants. In cases
of seroconversion, all CES-D collected after the seroconversion time points were excluded from our analyses.
FTC/TDF Drug Exposure
Drug levels were assessed using FTC and tenofovir (TFV)
in blood plasma, and their active metabolites, FTCtriphosphate (FTC-TP) and TFV-diphosphate (TFV-DP) in
viably cryopreserved peripheral blood mononuclear cells
(PMBCs), by liquid chromatography/tandem mass spectrometry [36]. The drug detection variable of TFV-DP was
categorized as: 0—below the level of quantitation; 1—drug
detected B16 fmol/106 cells; 2—drug detected [16 fmol/
106 cells using the previously established cut-off which is
the intracellular concentration TFV-DP associated with a
90 % reduction in HIV acquisition relative to the placebo
arm, in presence of FTC [36].
Predictors of Depressive Symptoms
Demographic covariates including age, race, ethnicity,
alcohol consumption, and study site were collected from
CRFs and CASI questionnaires at baseline. ‘‘Trans’’
identity was defined as self-identifying as either ‘‘trans’’ or
‘‘a woman’’ on the CASI questionnaire.
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To explore the potential relationship between trauma
and subsequent depression, we selected behavioral characteristics from the screening CASI that may reflect prior
traumatic experiences. The characteristics analyzed were
‘‘fear of violence’’, concern surrounding ‘‘acceptance
amongst family members’’, and history of ‘‘forced sex’’.
‘‘Forced sex’’ was defined as having reported being
‘‘forced’’ or ‘‘manipulated’’ at time of anal sexual debut.
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Aim 2: Predictors of Depression in the iPrEx Cohort
Multilevel linear and logistic regressions clustering on study
site and participant were used to examine the effect of
demographics and childhood traumatic events on depressive
symptoms and presence of suicidal ideation respectively.
Aim 3: Does Depression Influence Sexual Practices
in the iPrEx Cohort?

Sexual Practices
Participants were asked about their sexual practices over
the past three months at screening and at each quarterly
visit during an interview-administered questionnaire.
Measures used for this analysis were: the total number of
anal sex partners, the number of partners with whom participants reported non-condom receptive anal intercourse
(ncRAI), and the number of partnerships when a condom
was used. Reported sexual behavior was recoded to create a
binary variable for any ncRAI.

Multivariate logistic regression was performed to explore
associations between CES-D scores and reported ncRAI,
the major risk factor for HIV acquisition in this cohort [37]
while controlling for total number of partners, age, antidepressant medication use and study site. The first available CES-D score and corresponding sexual behavior data
were used.
Missing Data and Sensitivity Analyses
Missing CES-D

Statistical Analyses
All analyses were performed in STATA 13.1 (StataCorp,
College Station, TX, USA).
Aim 1: Is FTC/TDF Associated with Depression
in the iPrEx Cohort?
To minimize the potential bias caused by the late introduction of the CES-D screener, the primary analysis
examined depression AEs by study arm. The number of
individuals with depression AEs was compared in the FTC/
TDF and placebo arm. A v2 test was used to test for differences by arm. To compare the total number of depression AE events by arm, a mixed-level random effects
logistic regression was performed that accounts for clustering by participant.
The secondary analysis looked at changes in depressive
symptomology that may not have had a clinical manifestation by exploring the effect of randomization on CES-D
scores. A generalized estimating equation model was used
to look at the effect of randomization on CES-D scores
throughout the course of study follow-up. Similarly, a
mixed level logistic regression model was used to test the
effect of randomization on the presence of suicidal ideation
as measured by the suicidal screener.
To ensure that any effects of FTC/TDF on depression
were not obscured by imperfect adherence to the study
drug, an as-treated analysis was conducted using drug
detection in PBMCs. Age, study site, and anti-depressant
medication use were considered as potential confounders
and included in the model.

In order to understand the potential effect of excluding
those who never received a CES-D assessment as a result
of delayed implementation, we compared baseline demographics and depression as a pre-existing condition
between those who had a CES-D assessment and those that
did not using multivariate logistic regression.
Additionally, to assess for potential selection bias, we
explored whether or not depression or depressive symptoms show any evidence of increasing the rate of study
drop out using a cox proportional hazards model.
Missing Drug Levels
Multiple imputation was used to fill in the randomly
missing data for time points at which drug levels were not
directly measured as described previously [36].

Results
Is FTC/TDF Associated with Depression
in the iPrEx Cohort?
Depression AEs by Study Arm
Depression was the most frequently reported severe or lifethreatening AE in the iPrEx trial [18]. There were a total of
296 depression-related AEs during follow-up. Suicidal
ideation and attempts were considered grade 4 (lifethreatening) AEs. Table 1 compares depression-related
AEs between study arms. There were no significant
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Table 1 Depression-related clinical AEs, CES-D scores and number of participants who screened positive for suicidal ideation in iPrEx by study
arm
Placebo n (%)e

FTC/TDF n (%)

OR/
Coeffb

95 % CI

Number of participants reporting depression-related AEs (grade 2 or higher)a

127 (10.18)

105 (8.37)

0.81

[0.62 to 1.06]

Number of depression-related AEs (grade 2 or higher)a

152 (51.35)

144 (48.65)

0.66

[0.35 to 1.25]

Number of grade 4 depression-related AEsa
CES-D score

53 (34.87)
12c

40 (27.78)
12c

0.5
0.2b

[0.22 to 1.15]
[-0.46 to 0.86]

Number of participants who screened positive for suicidal ideationd

250 (8.29)

230 (7.83)

0.9

[0.67 to 1.21]

AE Adverse Event, CES-D Center for Epidemiologic Studies Depression Scale, FTC/TDF emtricitabine tenofovir disoproxil fumarate, OR odds
ratio, 95 % CI confidence interval, Coeff coefficient
a

Clinical AEs, as defined by the NIH DAIDS Table for Grading the Severity of Adult and Pediatric AEs Version 1.0, December, 2004
(Clarification August 2009) http://rsc.tech-res.com/safetyandpharmacovigilance

b

Linear regression coefficient

c

Median CES-D score

d

Positive for suicidal ideation is defined as a score C3 on any of the four questions in the suicide ideation screener

e

Percentages refer to either % of total number participants, or % of total number of events

differences between arms (active vs FTC/TDF) in number
of participants reporting depression-related AEs (OR 0.81;
95 % CI 0.62–1.06), the absolute number of depression
AEs (OR 0.66; 95 % CI 0.35–1.25), or grade 4 AEs (OR
0.5; 95 % CI 0.22–1.15).
There were 36 suicide attempts or gestures during the
study: 16 in the placebo arm, and 20 in the FTC/TDF arm
(OR 1.26 95 % CI 0.65–2.43). There was no suicide.
Attempts included ingestions of poisons or overdose of
medications. Eight medication ingestions involved study
drug, four of which occurred in the FTC/TDF arm and
could have involved as few as two tablets or as many as 30
tablets, either alone or in combination with other medications. No clinical AEs were associated with these overdoses. The serum creatinine remained normal in all cases.
The protocol required that study drug be discontinued
for grade 4 depression-related AEs. As any suicidal ideation is defined as a grade 4 AE, 75 depression-related AEs
led to study drug discontinuation; of which 36 (49 %) were
permanent and 38 (51 %) were temporary lasting
0.5–6.4 months. Three participants became HIV infected
while being on one of these interruptions in study medication that were mandated by the protocol.
CES-D and Suicide Screening Scores by Study Arm
Overall, 2,131 of 2499 (85 %) enrolled participants completed at least one CES-D (1423 Spanish, 318 Portuguese,
267 English, and 107 Thai). CES-D completion was
comparable in both study arms (1,076 placebo; 1055 FTC/
TDF). Mean duration of study participation prior to completing a CES-D was 15 months (IQR 11–22 months).
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Most participants were between 18 and 24 years of age and
identified as Hispanic/Latino ethnicity, with Spanish as
their main language. Over 2/3 of the cohort had completed
secondary education. For participants for whom a CES-D
was available, the mean number of sex partners in the past
3 months at baseline was 18 partners, and 61 % of participants reported ncRAI in the past 3 months.
Table 1 depicts results of the generalized estimating
equation and multilevel logistic regression indicating no difference in CES-D scores or suicidal ideation respectively by
study arm. Median CES-D score was 12 and approximately
8 % of the cohort tested positive on the suicide ideation
screener, regardless of study arm.
381 participants did not complete a CES-D, most of
whom exited the study before the CES-D was implemented.
The study baseline characteristics of participants for whom a
CES-D was available were not substantially different than of
those participants for whom a CES-D was unavailable with
respect to race, ethnic group, education, site, alcohol use,
and sexual practices at screening (Table 2). Mean age for
participants who did not complete a CES-D was 1.6 years
younger than those who completed at least one questionnaire
(95 % CI 0.72–2.67), reflecting the younger average age of
the Andean study sites participants.
For participants for whom we had CES-D scores available, higher CES-D scores were not associated with a
greater hazard of dropping out of the study early (HR 0.92;
95 % CI 0.70–1.21). Additionally, the proportion having
depression as a pre-existing condition was higher amongst
those with at least one CES-D measurement than amongst
those excluded from the analysis (6.29 vs. 2.45 % respectively; p = 0.11 after controlling for study site).
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Table 2 Demographic characteristics of iPrEx participants with at
least one CES-D questionnaire (n = 2115) and without (n = 381)a

Age (mean)

CESD available
N = 2115

No CESD
N = 381

27.4

25.8

180 (8.4)
372 (17.5)

34 (9.2)
61 (16.6)

Race n (%)
Black/African–American
White
Mixed/other

1458 (68.4)

263 (71.5)

Asian

121 (5.7)

10 (2.7)

Ethnic group n (%)
Hispanic/Latino

1517 (71.2)

288 (78.3)

Non-Hispanic/Latino

614 (28.8)

80 (21.7)

Less than secondary

440 (20.6)

84 (22.8)

Completed secondary

743 (34.9)

141 (38.3)

Post-secondary

928 (43.5)

136 (37.0)

Brazil

318 (14.9)

52 (14.1)

Andes

1423 (66.8)

277 (75.3)

United States

209 (9.8)

18 (4.9)

South Africa
Thailand

72 (3.4)
109 (5.1)

16 (4.3)
5 (1.4)

0–4 per day

992 (46.5)

139 (36.5)

C5 per day

772 (36.2)

159 (41.7)

Number of partners in the
past 12 months (mean)

16

21

Any non-condom receptive
anal intercourse (ncRAI) in
the past 12 weeks

1288 (60.4)

197 (53.5)

Any transactional sex in
the past 24 weeks

848 (39.8)

Education n (%)

Region n (%)

No. of alcoholic drinks n (%)b

Sexual practices at screening n (%)

Does Depression Influence Sexual Practices
in the iPrEx Cohort?
Table 4 shows the effect of depressive symptomology on
sexual behaviors. After adjustment for age, study site, antidepressant medication use, and number of partners, participants in the highest quartile of CES-D scores had
greater odds of reporting ncRAI in the past 3 months than
those in the lowest quartile of CES-D. None of the other
sexual exposures measures were associated with CES-D
scores.
Anti-depressant Medication Use

179 (48.6)

a

Some categories do not add up to 100 % due to no answers/missing
responses. Three participants had questionnaires that were largely
incomplete and therefore not used for this analysis

b

childhood risk factors for depressive symptomology. The
multilevel mixed effects linear regression controlling for
clustering on study site and study participant indicates that
having reported forced sex at anal debut and identifying as
TGW are significantly associated with higher CES-D scores
on average. Younger participants also trended towards
higher CES-D scores than the older participants.
When examining suicidal ideation as the outcome in a
multivariate mixed level logistic regression, participants
reporting forced sex also had 2.2 times the odds of having
suicidal ideation than participants not reporting forced sex
at anal debut (95 % CI 1.31–5.53). Additionally, black or
African American participants had 2.15 times the odds of
reporting suicidal ideation compared to participants of
mixed/other race (95 % CI 1.09–4.26). No other variables
were important predictors for suicidal ideation.

On days subject drank in the past 4 weeks

Use of anti-depressant medication at any time during study
observation was reported in 211 (8.4 %) participants
overall and there were no differences in anti-depressant
medication use between study arms (8.6 % placebo vs
8.2 % FTC/TDF arm; Wilcoxon rank-sum z: 0.38
p = 0.71). Antidepressant use at any time during the study
was reported by 50 % of participants with depression-related grade 2 ? AEs.

As-treated Analyses

Discussion
The multilevel mixed effects linear regression using multiple imputed drug data showed no significant association
between drug exposure and CES-D scores (Coeff. -0.23;
95 % CI -2.23 to 1.76) or suicidal ideation (OR 1.18;
95 % CI 0.58–2.41) after controlling for anti-depressant
medication use, age, and site.
Predictors of Depression
The mean CES-D score of the entire cohort was 14 (range
0–55). Table 3 presents the demographic characteristics and

During the iPrEx trial, daily oral FTC/TDF PrEP was not
associated with depression; there were no significant differences in total number of depression-related AEs, CES-D
scores, or suicidal ideation scores between study arms. Astreated analyses confirmed these findings, ruling out that
similarity between groups could be attributable to lack of
detectable drug exposure. Depression had been previously
observed in trials of HIV-infected MSM receiving FTC/
TDF in combination with other drugs for HIV treatment
[21–23]. Antiretroviral medications used with FTC/TDF in
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Table 3 Predictors of depressive symptomology in 2,115 MSM/TGW iPrEx participants for which at least one CES-D was availablea,b
Na

Median CESDb

Coeffc

95 % CIc

Race
Mixed/other

1458

12

ref.

Black/African American

180

12

0.37

[-1.33, 2.07]

White

372

11

-0.88

[-2.16, 0.41]

Asian

121

12.5

-0.75

[-2.83, 1.34]

Hispanic ethnicity
Not Hispanic/Latino

614

12

ref

Hispanic/Latino

1517

12

-0.59

[-1.89, 0.71]

Age
18–24

1049

12

1.25

[-0.07, 2.57]

25–29
30–39

439
404

12
12

0.95
1.06

[-0.47, 2.37]
[-0.35, 2.47]

C40

239

12

ref.

No

2000

12

ref.

Yes

83

15

3.23

0–4 per day

982

12

ref.

C5 per day

770

12

0.36

Forced Sexd
[1.24, 5.23]

Alcohole
[-0.43 to 1.17]

Education
\Secondary School

440

13

ref.

Secondary School

743

12

-0.29

[-1.37, 0.79]

Post-Secondary School

928

12

-0.4

[-145, 0.66]

No

1863

12

ref.

Yes

268

13

1.22

‘‘Trans’’ Identityf

Study Site (country)
Praca Onze (BRA)

83

12

USP (BRA)

66

12

Fiocruz (BRA)

169

12

INMENSA (PER)

759

13

ACSA (PER)

413

12

Equidad (ECU)

251

12

San Francisco (USA)

131

9

Boston (USA)

78

10.5

Cape Town (ZFA)

72

12

Chiang Mai (THA)

109

13

[0.51, 2.40]

Country codes: BRA Brazil, PER Peru, ECU Ecuador, USA United States, ZFA South Africa, THA Thailand
CES-D scores measured after seroconversion were excluded from analysis
Multivariate analyses show that reporting forced sex at anal debut and reporting ‘‘trans’’ identity were the only baseline characteristics
significantly associated with an increase in CES-D scores when controlling for all other covariates
AE Adverse Event, CES-D Center for Epidemiologic Studies Depression Scale, OR Odds Ratio, 95 % CI confidence interval, Coeff coefficient
a

Number of participants

b

Median CES-D scores including all time points at which a CES-D was available (multiple observations per person)

c

Results of multilevel mixed model with random effects for site and participant

d

Forced sex is defined as having reported being ‘‘manipulated’’ or ‘‘forced’’ at the time of anal sex debut, as recorded in the CASI questionnaire

e

On days when alcohol was used in the past 30 days prior to baseline characteristics were collected

f

‘‘Trans’’ identity is defined as self-identifying as ‘‘trans’’ or ‘‘a woman’’ on the screening visit CASI questionnaire
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Table 4 CES-D scores and non-condom Receptive Anal Intercourse
(ncRAI) in iPrEx participants
Odds of having reported ncRAI
CESD Quartile

Odds ratioa

0–7

ref

95 % CI

8–12

1.17

(0.88, 1.57)

13–19
20 and above

1.21
1.46

(0.90, 1.61)
(1.09, 1.94)

Wald test for linearity

p = 0.012

Sexual practices data was collected at the same time the CES-D
questionnaire was administered and reflects behavior over the prior
3 months. ncRAI is considered positive if a participant reports any
instance of non-condom receptive anal intercourse during the interview-administered questionnaire
a

Mixed level logistic regression using the first available CES-D
score and corresponding reported sexual practices. Random effects
for site were included. Analysis was controlled for number of partners, age of participant, and anti-depressant medication use

these studies included efavirenz, which could have been
responsible for these observations [38, 39]. In fact, recent
evidence has linked efavirenz to neuropsychiatric effects
and mental health diagnoses, including suicidal ideation,
attempts or completion [24].
Though not related to oral FTC/TDF PrEP use,
depression was one of the major AEs reported in iPrEx.
Half of iPrEx participants who completed at least one CESD had scores greater than or equal to 16 at some point over
the course of the study, which is the cut-off considered to
reflect clinically significant depressive symptoms in some
settings [12, 26, 33]. In the iPrEx cohort, having been
forced to have sex at anal sexual debut and ncRAI was
associated with higher CES-D scores and there were trends
toward higher scores among younger people and TGW.
Our observations are consistent with previous findings that
depressive symptoms are common in MSM/TGW, especially young people and those who identify as transgender
women [10, 40]. MSM/TGW are at increased risk for
social isolation, history of childhood abuse (including
sexual abuse), and ongoing discrimination, which increase
vulnerability to depression and suicide [6, 7, 9]. On the
other hand, in this analysis, we did not see an association
between alcohol use and CES-D scores. In-depth analyses
of substance and alcohol use in iPrEx, and the subsequent
iPrEx open label extension (OLE), as well as analyses of
depression, other co-morbidities, and adherence are currently underway.
CSA is a traumatic early life event that adversely
influences psychological and physical health in addition to
socioeconomic well-being [41, 42]. CSA has been shown
to be an important correlate of sexual risk-taking behaviors
and HIV infection [15, 16]. CASI questions related to
sexual debut may be relevant to assessing CSA; underage

and forced sexual experience with an adult has been
defined as CSA [15]. There is an association between
having reported being ‘‘manipulated’’ or ‘‘forced’’ at anal
sex debut and higher CES-D scores and increased likelihood of reporting suicidal ideation in the iPrEx cohort. The
clinical significance of the observed 3-point average difference on CES-D scores is unclear. This relatively small
difference seen on the CES-D may suggest that the influence of CSA on sexual behavior is mediated by other social
and psychological variables, and not necessarily by
depression [16, 43]. We did not see any association with
any other questions pertaining to possible traumatic experiences; however these questions were not instruments
specifically designed to screen for such events.
There were more frequent reports of ncRAI among those
in the highest quartile of CES-D scores. This finding is
consistent with previous studies showing depression to be
associated with sexual practices that can increase acquisition
of HIV infection [14, 33, 44]. Having more depressive
symptoms may put the person at higher risk for acquiring
HIV during sex, possibly because depression may undermine
self-care, communication with partners, or perception of
risk. Depression may interfere with discussions about condom use, and asserting a desire for protective use of condoms. In addition, depression may trigger use of substances,
which could impair perceptions of risk or impulse control.
During iPrEx, three participants on the FTC/TDF arm
seroconverted while on a protocol-required study drug
interruption triggered by depression-related AEs. Several
findings support a recommendation to continue PrEP during
periods of depression. We saw no evidence that PrEP was
less efficacious among participants having a CES-D score
above 16 during the iPrEx trial (Mantel–Haenszel test for
heterogeneity p = 0.92). There was no link between oral
FTC/TDF PrEP and depression or depressive symptoms.
Behavior linked to HIV risk was more commonly reported
among people with depressive symptoms. Indeed, 3 HIV
infections occurred during protocol mandated interruptions
in study medication due to depression. The protocol
requirement to stop PrEP during periods of depression was
amended as the iPrEx trial transitioned from the randomized
phase to OLE, based on the findings reported here. In the
iPrEx OLE study, drug was only interrupted if participants
reported suicidal ideation with a concrete plan.
Adherence to HIV treatment can be affected by
depression [5, 45, 46]. Given the blinded placebo-controlled design of the iPrEx trial and the protocol requirement that study medication be stopped in participants with
grade 4 depression AEs, the analysis of adherence to PrEP
amongst depressed people during the randomized phase of
iPrEx is difficult and subject to bias. However, analyses
from iPrEx OLE examining the role of depression on
adherence to open-label PrEP are currently underway.
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Because iPrEx was conducted at 11 study sites across the
globe, our analyses are somewhat limited by a wide variation
in the cultural context, access to mental health services, and
access to anti-depressant medications. Studies of depression
in the Hispanic Health and Nutrition Examination Survey
(HHANES) using CES-D scales suggest that results may
need to be interpreted differently in Hispanic populations
[47–49]. Though validated in Spanish, Thai, and Portuguese,
CES-D scores and their clinical significance should be
interpreted carefully cross-culturally. This limitation was
partially addressed by analyzing the CES-D scores as continuous variables or divided into quartiles, and controlling
analyses for random effects by study site.
Use of anti-depressants was low overall (8 % of entire
cohort), being reported in only one half of people with
depression-related AEs grade 2 or higher. Anti-depressant
medication use varied dramatically by site (but not by
study arm), with study sites in the USA reporting the
highest proportions of psychotropic medication use. Antidepressant medication use had no effect on our study
findings. No drug interactions are expected between FTC/
TDF and commonly used anti-depressant medications [50].
Individuals who are under care for depression should be
evaluated for PrEP indications. In settings having a substantial prevalence of HIV infection, PrEP indications
include inconsistent condom use outside of mutually
monogamous relationship with a recently tested HIV-negative partner, any sexual partner who is HIV-positive or
whose HIV status is unknown, any sexually transmitted
infection by self-report or laboratory testing, use of postexposure prophylaxis, or any sharing of needles for injection drug use [51]. Antidepressant therapy may improve
PrEP adherence and uptake, as it has for antiretroviral
therapy for HIV infection (reviewed in [52]).
A limitation of the current analysis is that plans to
examine depression symptoms systematically using CES-D
and the suicidal ideation screener were made after the trial
was already underway, and were triggered in part by the
high rates of depression-related AEs (depression AEs were
evaluated throughout the entire study follow-up and
therefore do not suffer from this same limitation). Although
15 % of participants never completed a CES-D, the
available information this was evenly distributed across the
FTC/TDF and placebo arms. Furthermore, CES-D scores,
when available, did not predict earlier study drop out after
controlling for age and study site. Additionally, when
examining pre-existing conditions of depression that were
recorded for all study participants, we see no difference in
frequency of pre-existing conditions in participants who
never received a CES-D versus those who did. These
findings suggest that our finding that depressive symptoms
were not associated with oral FTC/TDF PrEP is not likely
to be substantially biased by missing CES-D scores.
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Oral FTC/TDF PrEP does not affect depression incidence
or severity and depressive symptoms are associated with
sexual practices that increase risk for HIV acquisition. The
additional protection conferred by PrEP could avert infections during these especially vulnerable times, while fostering engagement in health services. Adherence to PrEP and
other safer sex recommendations may be especially challenging during periods of depression, so specific attention to
promoting adherence during these periods is important.
Given the high prevalence of depression and HIV incidence
among MSM/TGW, especially young people, PrEP services
should include screening and management of trauma,
including CSA. PrEP programs may provide infrastructure
for increasing access to mental health services, enabling
synergistic diagnoses, and management of co-morbidities.
Acknowledgments This paper is dedicated to the memory of James
Jeff McConnell. The authors thank the iPrEx participants without
whom none of these studies would have been possible. This work was
supported by the Division of Acquired Immunodeficiency Syndrome
(DAIDS), National Institute of Allergy and Infectious Diseases,
National Institutes of Health, as a cooperative agreement (UO1
AI64002) and by the Bill and Melinda Gates Foundation. Study drugs
were donated by Gilead Sciences. These agencies were not involved
in the analysis of data or the preparation of this manuscript. Some of
the data was presented as a poster, at the 6th International AIDS
Society Conference on HIV Pathogenesis, Treatment, and Prevention,
2011, Rome. The authors also thank all study sites teams for their
outstanding work in conducting the iPrEx trial. RG, DG, and VMM
designed and coordinated the iPrEx and iPrEx OLE trials. AYL, PD
and RG conceived the present depression study. RA provided consultancy. DB was the study sponsor Medical Officer and provided
study oversight. AYL, LV, KM, PC, TF, VAS contributed to site
leadership, procedural implementation and data collection. MM and
DG performed the statistical analysis. PD and MM wrote the manuscript. All authors critically reviewed, revised, and approved the final
manuscript. This work was supported by NIH U01 AI64002 and the
Bill and Melinda Gates Foundation. Study drug was donated by
Gilead Sciences. These agencies were not involved in the analysis of
data or the preparation of this manuscript.
Conflict of interest and Funding AYL and RMG have received
honoraria from Clinical Care Options. RMG has served as a consultant for Siemens Healthcare on their guidelines panel. The remaining
authors have no conflicts of interest to disclose.
Open Access This article is distributed under the terms of the
Creative Commons Attribution 4.0 International License (http://
creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided you give
appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons license, and indicate if changes were
made.

References
1. Goldney RD, Dal Grande E, Fisher LJ, Wilson D. Population
attributable risk of major depression for suicidal ideation in a
random and representative community sample. J Affect Disord.
2003;74:267–72.

AIDS Behav (2016) 20:1478–1488
2. Ferrari AJ, Charlson FJ, Norman RE, Patten SB, Freedman G,
Murray CJ, et al. Burden of depressive disorders by country, sex,
age, and year: findings from the global burden of disease study
2010. PLoS Med. 2013;10:e1001547.
3. Cochran SD, Mays VM, Sullivan JG. Prevalence of mental disorders, psychological distress, and mental health services use
among lesbian, gay, and bisexual adults in the United States.
J Consult Clin Psychol. 2003;71:53–61.
4. Salomon EA, Mimiaga MJ, Husnik MJ, Welles SL, Manseau
MW, Montenegro AB, et al. Depressive symptoms, utilization
of mental health care, substance use and sexual risk among
young men who have sex with men in EXPLORE: implications
for age-specific interventions. AIDS Behav. 2009;13:811–21.
5. Horberg MA, Silverberg MJ, Hurley LB, Towner WJ, Klein
DB, Bersoff-Matcha S, et al. Effects of depression and selective
serotonin reuptake inhibitor use on adherence to highly active
antiretroviral therapy and on clinical outcomes in HIV-infected
patients. J Acquir Immune Defic Syndr. 2008;47:384–90.
6. Cochran SD, Mays VM. Lifetime prevalence of suicide symptoms and affective disorders among men reporting same-sex
sexual partners: results from NHANES III. Am J Public Health.
2000;90:573–8.
7. Friedman MS, Marshal MP, Guadamuz TE, Wei C, Wong CF,
Saewyc E, et al. A meta-analysis of disparities in childhood
sexual abuse, parental physical abuse, and peer victimization
among sexual minority and sexual nonminority individuals. Am J
Public Health. 2011;101:1481–94.
8. Stall R, Mills TC, Williamson J, Hart T, Greenwood G, Paul J,
et al. Association of co-occurring psychosocial health problems
and increased vulnerability to HIV/AIDS among urban men who
have sex with men. Am J Public Health. 2003;93:939–42.
9. Haas AP, Eliason M, Mays VM, Mathy RM, Cochran SD,
D’Augelli AR, et al. Suicide and suicide risk in lesbian, gay,
bisexual, and transgender populations: review and recommendations. J Homosex. 2011;58:10–51.
10. Herek GM. Hate crimes and stigma-related experiences among sexual
minority adults in the United States: prevalence estimates from a
national probability sample. J Interpers Violence. 2009;24:54–74.
11. Mays VM, Cochran SD. Mental health correlates of perceived
discrimination among lesbian, gay, and bisexual adults in the
United States. Am J Public Health. 2001;91:1869–76.
12. Koblin BA, Husnik MJ, Colfax G, Huang Y, Madison M, Mayer
K, et al. Risk factors for HIV infection among men who have sex
with men. AIDS. 2006;20:731–9.
13. Reisner SL, Mimiaga MJ, Safren SA, Mayer KH. Stressful or
traumatic life events, post-traumatic stress disorder (PTSD)
symptoms, and HIV sexual risk taking among men who have sex
with men. AIDS care. 2009;21:1481–9.
14. Reisner SL, Mimiaga MJ, Skeer M, Bright D, Cranston K,
Isenberg D, et al. Clinically significant depressive symptoms as a
risk factor for HIV infection among black MSM in Massachusetts. AIDS Behav. 2009;13:798–810.
15. Mimiaga MJ, Noonan E, Donnell D, Safren SA, Koenen KC,
Gortmaker S, et al. Childhood sexual abuse is highly associated
with HIV risk-taking behavior and infection among MSM in the
EXPLORE Study. J Acquir Immune Defic Syndr. 2009;51:
340–8.
16. Paul JP, Catania J, Pollack L, Stall R. Understanding childhood
sexual abuse as a predictor of sexual risk-taking among men who
have sex with men: the Urban Men’s Health Study. Child Abuse
Negl. 2001;25:557–84.
17. Choopanya K, Martin M, Suntharasamai P, Sangkum U, Mock
PA, Leethochawalit M, et al. Antiretroviral prophylaxis for HIV
infection in injecting drug users in Bangkok, Thailand (the
Bangkok Tenofovir Study): a randomised, double-blind, placebocontrolled phase 3 trial. Lancet. 2013;381:2083–90.

1487
18. Grant RM, Lama JR, Anderson PL, McMahan V, Liu AY, Vargas
L, et al. Preexposure chemoprophylaxis for HIV prevention in
men who have sex with men. N Engl J Med. 2010;363:2587–99.
19. Thigpen MC, Kebaabetswe PM, Paxton LA, Smith DK, Rose CE,
Segolodi TM, et al. Antiretroviral preexposure prophylaxis for
heterosexual HIV transmission in Botswana. N Engl J Med.
2012;367:423–34.
20. Baeten JM, Donnell D, Ndase P, Mugo NR, Campbell JD, Wangisi
J, et al. Antiretroviral prophylaxis for HIV prevention in heterosexual men and women. N Engl J Med. 2012;367:399–410.
21. Gallant JE, DeJesus E, Arribas JR, Pozniak AL, Gazzard B,
Campo RE, et al. Tenofovir DF, emtricitabine, and efavirenz vs.
zidovudine, lamivudine, and efavirenz for HIV. N Engl J Med.
2006;354:251–60.
22. Pozniak AL, Gallant JE, DeJesus E, Arribas JR, Gazzard B,
Campo RE, et al. Tenofovir disoproxil fumarate, emtricitabine,
and efavirenz versus fixed-dose zidovudine/lamivudine and efavirenz in antiretroviral-naive patients: virologic, immunologic,
and morphologic changes–a 96-week analysis. J Acquir Immune
Defic Syndr. 2006;43:535–40.
23. Arribas JR, Pozniak AL, Gallant JE, Dejesus E, Gazzard B,
Campo RE, et al. Tenofovir disoproxil fumarate, emtricitabine,
and efavirenz compared with zidovudine/lamivudine and efavirenz in treatment-naive patients: 144-week analysis. J Acquir
Immune Defic Syndr. 2008;47:74–8.
24. Mollan KR, Smurzynski M, Eron JJ, Daar ES, Campbell TB, Sax
PE, et al. Association between efavirenz as initial therapy for
HIV-1 infection and increased risk for suicidal ideation or
attempted or completed suicide: an analysis of trial data. Ann
Intern Med. 2014;161:1–10.
25. Crockett LJ, Randall BA, Shen YL, Russell ST, Driscoll AK.
Measurement equivalence of the center for epidemiological
studies depression scale for Latino and Anglo adolescents: a
national study. J Consult Clin Psychol. 2005;73:47–58.
26. Radloff LS. The CES-D scale: a self-report depression scale for
research in the general population. Appl Psychol Meas. 1977;
1:385–401.
27. Ruiz-Grosso P, Loret de Mola C, Vega-Dienstmaier JM, Arevalo
JM, Chavez K, Vilela A, et al. Validation of the spanish center for
epidemiological studies depression and zung self-rating depression
scales: a comparative validation study. PLoS ONE. 2012;7:e45413.
28. Reuland DS, Cherrington A, Watkins GS, Bradford DW, Blanco
RA, Gaynes BN. Diagnostic accuracy of Spanish language
depression-screening instruments. Ann Fam Med. 2009;7:455–62.
29. Vatanasin D, Thapinta D, Thompson EA, Thungjaroenkul P.
Testing a model of depression among Thai adolescents. J Child
Adolesc Psychiatr Nurs. 2012;25:195–206.
30. Lewinsohn PM, Rohde P, Seeley JR. Adolescent suicidal ideation
and attempts: prevalence, risk factors, and clinical implications.
Clin Psychol Sci Pract. 1996;3:25–46.
31. Stansbury JP, Ried LD, Velozo CA. Unidimensionality and
bandwidth in the Center for Epidemiologic Studies Depression
(CES-D) Scale. J Pers Assess. 2006;86:10–22.
32. Roberts RE, Chen YW. Depressive symptoms and suicidal
ideation among Mexican-origin and Anglo adolescents. J Am
Acad Child Adolesc Psychiatry. 1995;34:81–90.
33. Perdue T, Hagan H, Thiede H, Valleroy L. Depression and HIV
risk behavior among Seattle-area injection drug users and young
men who have sex with men. AIDS Educ Prev. 2003;15:81–92.
34. Mills TC, Paul J, Stall R, Pollack L, Canchola J, Chang YJ, et al.
Distress and depression in men who have sex with men: the
Urban Men’s Health Study. Am J Psychiatry. 2004;161:278–85.
35. Kim G, Decoster J, Huang CH, Chiriboga DA. Race/ethnicity and
the factor structure of the Center for Epidemiologic Studies
Depression Scale: a meta-analysis. Cultur Divers Ethnic Minor
Psychol. 2011;17:381–96.

123

1488
36. Anderson PL, Glidden DV, Liu A, Buchbinder S, Lama JR,
Guanira JV, et al. Emtricitabine-tenofovir concentrations and preexposure prophylaxis efficacy in men who have sex with men. Sci
Transl Med 2012,4:151ra125.
37. Buchbinder SP, Glidden DV, Liu AY, McMahan V, Guanira JV,
Mayer KH, et al. HIV pre-exposure prophylaxis in men who have
sex with men and transgender women: a secondary analysis of a
phase 3 randomised controlled efficacy trial. Lancet Infect Dis.
2014;14:468–75.
38. Fumaz CR, Munoz-Moreno JA, Molto J, Negredo E, Ferrer MJ,
Sirera G, et al. Long-term neuropsychiatric disorders on efavirenz-based approaches: quality of life, psychologic issues, and
adherence. J Acquir Immune Defic Syndr. 2005;38:560–5.
39. Rihs TA, Begley K, Smith DE, Sarangapany J, Callaghan A,
Kelly M, et al. Efavirenz and chronic neuropsychiatric symptoms:
a cross-sectional case control study. HIV Med. 2006;7:544–8.
40. Herek GM, Gillis JR, Cogan JC. Psychological sequelae of hatecrime victimization among lesbian, gay, and bisexual adults.
J Consult Clin Psychol. 1999;67:945–51.
41. Dunn EC, McLaughlin KA, Slopen N, Rosand J, Smoller JW.
Developmental timing of child maltreatment and symptoms of
depression and suicidal ideation in young adulthood: results from
the national longitudinal study of adolescent health. Depress
Anxiety. 2013;30(10):955–64.
42. Fergusson DM, McLeod GF, Horwood LJ. Childhood sexual
abuse and adult developmental outcomes: Findings from a
30-year longitudinal study in New Zealand. Child Abuse Negl.
2013;37(9):664–74.
43. O’Leary A, Purcell D, Remien RH, Gomez C. Childhood sexual
abuse and sexual transmission risk behaviour among HIV-positive men who have sex with men. AIDS Care. 2003;15:17–26.

123

AIDS Behav (2016) 20:1478–1488
44. Reisner SL, Mimiaga MJ, Skeer M, Mayer KH. Beyond anal sex:
sexual practices associated with HIV risk reduction among men
who have sex with men in Boston Massachusetts. AIDS patient
care STDs. 2009;23:545–50.
45. Wagner GJ, Goggin K, Remien RH, Rosen MI, Simoni J,
Bangsberg DR, et al. A closer look at depression and its relationship to HIV antiretroviral adherence. Ann Behav Med.
2011;42:352–60.
46. Gonzalez JS, Batchelder AW, Psaros C, Safren SA. Depression
and HIV/AIDS treatment nonadherence: a review and metaanalysis. J Acquir Immune Defic Syndr. 2011;58:181–7.
47. Cho MJ, Moscicki EK, Narrow WE, Rae DS, Locke BZ, Regier
DA. Concordance between two measures of depression in the
Hispanic Health and Nutrition Examination Survey. Soc Psychiatry Psychiatr Epidemiol. 1993;28:156–63.
48. Guarnaccia PJ, Angel R, Worobey JL. The factor structure of the
CES-D in the Hispanic Health and Nutrition Examination Survey:
the influences of ethnicity, gender and language. Soc Sci Med.
1989;29:85–94.
49. Guarnaccia PJ, Good BJ, Kleinman A. A critical review of epidemiological studies of Puerto Rican mental health. Am J Psychiatry. 1990;147:1449–56.
50. Liverpool Uo. Drug Interactions Chart. In: University of Liverpool; 2013.
51. USPHS-CDC. Preexposure prophylaxis for the prevention of HIV
infection in the United States - 2014: A clinical practice guideline.
In. http://www.cdc.gov/hiv/pdf/PrEPguidelines2014.pdf; 2014.
52. Sin NL, Dimatteo MR. Depression Treatment Enhances Adherence to Antiretroviral Therapy: a Meta-Analysis. Ann Behav Med.
2013.

