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Highly active antiretroviral therapy (HAART) has significantly decreased the morbidity and mortality of
persons infected with HIV. The extent of the benefits, however, is not uniform, and certain factors
including ethnicity, gender, baseline HIV viral load and CD41 T lymphocyte count, adherence and
intravenous drug abuse are associated with different immunological, virological and clinical outcomes.
Mental health illness (MHI) and specifically depression may be associated with worse outcomes,
although studies exploring the impact of MHI on HIV outcomes in both the pre-HAART and post-
HAART eras have shown mixed results. The objective of the current paper is to review the available
literature on the impact of MHI on HIV outcomes in the HAART era.

Keywords: AIDS, mental health, psychiatric

Introduction

Highly active antiretroviral therapy (HAART) has greatly
improved the morbidity and mortality associated with HIV infec-
tion.1,2 The success rate of HAART, which appears to be
increasing over time, varies depending on the population
studied.1,3 Many factors have been identified that influence
HAART success rates including ethnicity,4 – 6 gender,7,8 baseline
HIV viral load,9 – 11 baseline CD4þ T lymphocyte count,9,11,12

adherence13 – 16 and intravenous drug abuse.8 The presence of a
mental health illness (MHI) may also impact HIV disease pro-
gression and response to HAART.4,5

Before the availability of HAART, studies reported mixed
findings on whether MHI affected HIV disease progression.
Some studies demonstrated faster progression to an
AIDS-defining illness or death in HIV-infected persons with
MHI,17 – 21 whereas others found no effect of MHI on these out-
comes.22 – 24 Likewise, some22,25 but not all23,24,26,27 demon-
strated a faster decline in CD4þ T lymphocytes in HIV-infected
persons with depression. There have also been studies describing
a more profound decline in natural killer (NK) cells in depressed
persons compared with those without depression.25,28 The use of
different mental health screening tools, different durations of
follow-up and measurement of MHI at different time points rela-
tive to HIV seroconversion make it difficult to compare the
above-referenced studies.

There are only a limited number of studies that have exam-
ined the impact of MHI on response to HAART. Some of these

studies have evaluated whether MHI affects HIV disease pro-
gression in the HAART era (usually defined as after 1996), but
do not limit their analyses to only those receiving HAART,
making interpretation of the results more complex. The purpose
of the current paper is to review the impact of MHI on response
to HAART and identify areas where research is required.

Covering all mental illnesses is beyond the scope of this
paper, and the following discussion will focus mainly on the
effects of depression, one of the most prevalent MHIs in
HIV-infected persons. Substance abuse, which can clearly affect
outcomes, is often present in those with MHI and HIV and has
recently been reviewed.29 In addition, MHI affects patients with
HIV in both developed and developing countries. Addressing
these issues in developing nations is of paramount importance to
the successful treatment and prevention of HIV in these nations.
A recent, well-written review covers this subject in detail.30

Epidemiology of MHI in HIV-infected persons

The prevalence of MHI in HIV-infected persons is not well
defined and is based mainly on small cohorts. Rates vary based
on whether they are lifetime prevalence rates or rates of active
psychiatric disorders. Most studies have not used strict diagnos-
tic criteria [Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV)], but have relied on phys-
ician reporting or structured screening surveys.31,32 Prevalence
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rates based on the DSM-IV diagnostic criteria may be lower
than those based on screening instruments.31 In addition, not all
manuscripts break down MHI into specific diagnoses, but rather
classify patients based on symptoms.

Estimates of depression in HIV-infected persons vary widely
ranging from ,5% up to 48% depending on the population
studied.29,33,34 A meta-analysis that analysed 10 studies prior to
the advent of HAART estimated that HIV-infected persons were
twice as likely to be diagnosed with major depression compared
with HIV-uninfected persons.35 The rates of MHI did not differ
based on the stage of HIV infection in that study. Rates of dys-
thymia were similar between HIV-infected and non-infected
persons.

Several studies conducted after the availability of HAART
have also demonstrated higher rates of depression among those
with HIV infection when compared with non-infected con-
trols.31,36 – 38 Data from the Veterans Aging Cohort 5-Site Study
demonstrated that HIV-infected veterans had higher rates of
depression and substance abuse when compared with
HIV-uninfected persons.36 Importantly, this study showed that
these rates increased with age in HIV-infected patients. Few
studies have examined the impact of MHI, ageing and HIV, but
with the growing number of older adults living with HIV infec-
tion, these studies are required.39,40

Pence et al.31 estimated the rates of mood, anxiety and sub-
stance abuse disorders in a large HIV clinic (n ¼ 1125 patients)
in the southeastern USA in the post-HAART era. They reported
that 39% [95% confidence interval (CI): 37–41] of the patients
had a mood or anxiety diagnosis (based on DSM-IV criteria).
An estimated 29% (CI: 27–31) of patients had clinically rel-
evant depression, and overall mood disorders were four times
more common in this population compared with the general
population.

Some studies in the post-HAART era suggest an association
between HAART and decreased rates of depression.37,38 Starace
et al.38 reported that in a cohort of 395 patients, those taking
HAART were less likely to have depressive symptoms than
those not taking HAART (14% versus 24%, P ¼ 0.05). Out of a
90 patient cohort in Milan (with 54% of the patients on at least
three antiretrovirals), Alciati et al.37 found that only 4.4% of the
patients had a mood disorder.

Unlike depression, where there is clear evidence that rates are
higher in HIV-infected persons, data are conflicting as to
whether rates of anxiety or adjustment disorders are higher in
those with HIV infection. The rates of anxiety disorders in
HIV-infected persons range from 4% to 19% and are similar or
potentially lower than general population rates.31,32,41 The rates
for adjustment disorders tend to be similar to those reported for
anxiety disorders.32

Effect of depression on response to HAART

Table 1 describes studies that have evaluated the impact of
depression on the immunological, virological or clinical
response to HAART. Most studies examining the impact of
depression on HAART outcomes were not originally designed to
test that effect and had small sample sizes. In addition, the
studies used different methods to diagnose depression, including
standardized screening instruments, physician reporting or
patient self-reporting. Several of the earlier studies failed to

control for adherence, which may be decreased in patients suf-
fering from depression.42 As a result, combining the findings
from these studies is difficult.

Immunological outcomes

Studies conducted after the availability of HAART have shown
conflicting results regarding the immunological changes associ-
ated with HAART in persons with HIV and depression.43 – 46

Ickovics et al.43 evaluated 765 HIV-infected women from the
HIV Epidemiological Research Study (HERS) and found that
chronic depressive symptoms [Center for Epidemiologic Studies
Depression Scale (CES-D) score .15 at 75% of visits] were
associated with greater declines in CD4 counts. In that cohort,
however, only half of the subjects were on HAART, and the
results were not adjusted for adherence. Ironson et al.47 also
reported that depression was associated with faster declines in
CD4 counts among a cohort of 177 patients from Florida (57%
on HAART), even after controlling for adherence. In contrast, a
large study of 961 women initiating HAART in the Women’s
Interagency HIV study (WIHS) did not find depression to be
associated with immunological response (defined as CD4þ lym-
phocyte counts .100 cells more than nadir CD4 count);
however, it was significantly associated with increased likeli-
hood of immunological failure (defined as CD4þ lymphocyte
counts below pre-HAART nadir level after immunological
response) even after controlling for adherence (relative hazard
1.98).6

A more recent study showed no relationship between
depression (Hamilton Depression Rating Scale higher than 20)
and CD4 and CD8 count and percentage and CD4/8 ratio.45 This
study did demonstrate that HAART incompletely restored NK
cells in depressed patients compared with those without
depression. However, the study was small, only including 13
depressed HIV patients on HAART compared with 36 non-
depressed patients on HAART. Previous studies showed similar
results.28,48 The effect of depression on NK cells may partially
explain why depression may be associated with worse outcomes;
however, these results are still preliminary and need to be
confirmed.

Virological outcomes

The majority of the studies that have evaluated the effect of
MHI on virological response to HAART have found an associ-
ation between MHI and decreased virological response
(Table 1). In several studies, this association persisted after
adjusting for adherence. A small study from infectious disease
clinics in France (n ¼ 71) reported that depression (7 item hos-
pital anxiety and depression scale) was significantly associated
with virological failure after controlling for adherence in patients
taking non-nucleoside reverse transcriptase inhibitor (NNRTI)-
based regimens [adjusted hazard ratio (AHR) 2.5, CI: 1–6.4].49

The WIHS study by Anastos et al.6 reported a decreased
virological response among those with a CES-D score .15
(AHR 0.81, P , 0.05). The same study, however, showed no
difference in virological rebound. In a cohort of 129 military
beneficiaries, those patients without a mental health disorder
(n ¼ 100) were almost nine times more likely to reach viral
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Table 1. Impact of MHI on HIV outcomes in the HAART era

Reference, study type Population Depression tool Follow-up Outcomes

Paterson et al.,15

prospective cohort

81 patients (91% male) BDI score .14 6 months

(median)

depression was associated with virological failure in the

univariate analysis (RR 1.4, CI: 1–2.1); no significant

interaction in the MVA (ARR 1.3, CI: 0.7–2.7); increased

BDI scores associated with decreased adherence (P ¼ 0.05)

two Veteran’s Affairs HIV Clinics

depression in 21%

illegal drugs (marijuana and cocaine) 7%

all patients taking protease inhibitor

Ickovics et al.,43

prospective cohort

765 HIV-positive women chronic depression defined as

CES-D score .15 at 75% of

visits

7 years women with chronic depression were two times more likely

(RR 2.0, CI: 1–3.8) to die than those with limited or no

depressive symptoms; chronic depressive symptoms were

associated with greater declines in CD4 counts; no

adjustment for adherence

HIV Epidemiological Research Study

chronic depression in 42%

IVDA 15%

49% of patients on HAART (38% .1

year)

Kilbourne et al.,55

prospective cohort

881 patients (99% male) severe depression defined as CES-D

score .14

12 months no association between depression and mortality in the

adjusted model; increasing depression severity was

associated with increasing HIV symptoms (P , 0.001)

Veterans Aging Cohort 3 Site Study

severe depression in 23%

IVDA not reported

54% of the patients on at least three

antiretrovirals (specific HAART use

not reported)

Cook et al.,44

prospective cohort

1716 HIV-positive women chronic depression defined as

CES-D score .15 at 75% of

visits

7.5 years chronic depressive symptoms were associated with increased

risk (ARR 1.7, CI: 1.1–2.7) of AIDS-related death; recent

depressive symptoms were less likely among those taking

HAART for .1 year; use of mental health services resulted

in decreased risk of death (ARR 0.5, CI: 0.3–0.7); results

were adjusted for adherence

Women’s Interagency HIV Study

chronic depression in 32%

illicit drug use 39%

49% used HAART for .1 year

Himelhoch et al.,56

retrospective review

315 patients (70% male) baseline reporting of diagnosis, use

of psychotropic medications or

diagnostic interview by

psychiatrist

6 months patients with psychiatric disorder were 37% more likely to

receive HAART (AHR 1.4, CI: 1.01–1.9) and 40% more

likely to survive (AHR 0.6, CI: 0.4–0.99); after adjusting

for HAART use, the effect was no longer significant (AHR

0.9, CI: 0.5–1.5)

Johns Hopkins University HIV Clinic

depression in 27%

IVDA 38%

time to HAART initiation was part of the

study outcome

Parienti et al.,49

prospective cohort

71 patients (79% male) 7-item hospital anxiety and

depression scale

29 months

(median)

patients with depression were more likely (AHR 2.5, CI: 1.0–

6.4) to have virological failure after controlling for

adherence

two ID clinics in France

depression in 27%

IVDA 17%

100% patients on NNRTI-based regimen

Anastos et al.,6

prospective cohort

961 HIV-1-infected women CES-D score .15 at the time of

visit that outcomes were measured

5.1 years

(median)

depression was significantly associated with decreased

virological response (AHR 0.8), increased risk of

immunological failure (AHR 2.0), AIDS-defining incident

(AHR 1.6) and a higher risk of all-cause (AHR 1.7) but not

AIDS-related mortality (AHR 1.1) and virological rebound

(AHR 1.2)

Women’s Interagency HIV Study

depression in 51%

IVDA 33%

participants initiating HAART

887 patients (79% male) single question in survey 15 months
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Barfod et al.,90

prospective cohort

patient reported feelings of being depressed or overwhelmed

were associated with virological failure (AOR 2.1, CI: 1.2–

3.7)

ID clinics in Denmark and Copenhagen

depression 47%

IVDA 4%

all patients taking HAART

Bouhnik et al.,46

prospective cohort

243 patients (72% male) CES-D score .15 at least 12

months (up

to 60)

depressive symptoms were associated with clinical progression

(CD4 ,200 or AIDS-related event) (AHR 5.3, CI: 2.4–

32.1)

French cohort of HIV-positive drug users

(MANIF 2000)

probable depression in 46%

IVDA 17%

all patients initiating HAART

Ironson et al.,47

prospective cohort

177 patients (70% male) BDI 24 months patients with high baseline depression scores (.75th

percentile) had three times increased risk of higher viral

load even after controlling for adherence; depression was

associated with CD4 decline

Florida patients recruited through

physician offices, hospitals and service

organizations

depression not reported as distinct rate

excluded patients with active IVDA or

drug dependence

57% patients on HAART

Mijch et al.,52

retrospective and

prospective cohort

2981 patients ICD-9 codes minimum 3

months

hospitalizations for psychiatric and non-psychiatric disorders

were more common among those with MHD (AOR 5.4, CI:

3.7–8.2); survival was not affected by MHD; no adherence

data

Melbourne, Australia

MHD 17.6% (included substance abuse,

schizophrenia and personality

disorders; 54% with unknown

disorder)

IVDA unavailable (substance abuse 16%)

HAART in 31% of patients with MHD

and 26% patients without MHD

Hartzell et al.,5

retrospective review

of prospective cohort

129 patients (82% male) physician reporting and chart review 24 months patients without a mental health diagnosis were more likely to

reach virological suppression (AOR 8.7, CI: 2.4–32.1); no

control for adherence

Walter Reed Army Medical Center

reported depression in 22%

no IVDA

participants initiating HAART

Lima et al.,60

prospective cohort

563 participants (91% male) CES-D score .15 at the time of

visit that outcomes were measured

4 years

(median)

the presence of depressive symptoms among non-adherent

patients was associated with increased mortality in patients

starting HAART (AHR 5.9, CI: 2.6–13.7); there was no

association when the analysis was restricted to only adherent

patients (AHR 1.4, CI: 0.6–3.1)

British Columbia Center for Excellence

in HIV/AIDS

depression in 51%

IVDA in 28%

participants initiating HAART

Mugavero et al.,53

prospective cohort

489 patients (69% male) BSI 30 months

(median)

increased HIV-related events (opportunistic infection or

AIDS-related mortality) in patients with depressive

symptoms in the bivariate analysis (HR 1.4, CI: 1.1–1.9);

no significant impact in the MVA (AHR 1.1, CI: 0.9–1.5); a

history of psychosocial trauma was associated with

increased HIV-related events in the MVA (AHR 2, CI: 1.0–

3.8); the analysis included adherence and HAART usage

coping with HIV/AIDS in the southeast

cohort (CHASE)

BSI (0.3 median)

illicit drug use (other than marijuana)

11%

reported majority of patients on HAART

Continued
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Table 1. Continued

Reference, study type Population Depression tool Follow-up Outcomes

Pence et al.,50

prospective cohort

198 patients (65% male) substance abuse and mental illness

symptoms screener and chart

documented

30 months

(median)

predicted psychiatric disorder associated with slower rate of

viral suppression (AHR 0.9, CI: 0.8–0.98 per 5%

increment) and faster virological failure (AHR 1.2, CI: 1.1–

1.4); predicted depression associated with slower virological

suppression (AHR 0.8, CI:0.6–0.98) and trend towards

virological failure (HR 1.2, CI: 0.97–1.4); adherence data

not included

University of North Carolina Hospitals

Infectious Disease Clinic

chart reported depression/anxiety 28%

substance abuse (not alcohol) 23%

participants initiating HAART

Pence et al.,4

prospective cohort

611 patients BSI 36 months increasing depressive symptoms were not associated with ART

discontinuation (AOR 1.2, CI: 0.8–1.8) or virological

failure (AOR 1, CI: 0.7–1.3); adherence not explicitly

measured or reported

CHASE cohort

depression (BSI score 58)

addiction severity index score 1.6

194 patients on HAART included for

virological failure analysis

Leserman et al.,54

prospective cohort

611 patients (490 included for analysis) BSI 2.2 years

(median)

lifetime trauma was associated with increased all-cause

mortality (AHR 1.2, CI: 1.02–1.3) and AIDS-related

mortality (AHR 1.2, CI: 1.03–1.5); depressive symptoms

were associated with AIDS-related mortality (AHR 1.49, CI:

1–2.2) but not all-cause mortality (AHR 1.2, CI: 0.9–1.6);

no control for adherence

69% male

CHASE cohort

depression 34% above 90th percentile for

depressive symptoms

80% of patients receiving antiretroviral

therapy at baseline

Horberg et al.,51

retrospective cohort

3359 patients (83% male) coded outpatient or inpatient

diagnosis of depression

12 months depression was associated with lower odds of HIV RNA levels

,500 copies/mL (AOR 0.8, CI: 0.6–0.95); depression was

associated with decreased odds of achieving .90%

adherence (AOR 0.81, CI: 0.7–0.98); depressed patients

adherent to SSRIs had HAART adherence and virological

outcomes similar to non-depressed patients; CD4 counts

were similar between depressed and non-depressed patients,

although those taking SSRIs had significantly increased

CD4 counts

patients from eight states enrolled in

Kaiser Permanente and Group Health

Cooperative

depression 42%

all initiating new HAART regimen

IVDA, intravenous drug abuse; ID, infectious disease; BDI, Beck Depression Inventory; CES-D, Center for Epidemiological Studies Depression Scale; BSI, Brief Symptoms Inventory; MVA, multivariate
analysis; RR, relative risk; ARR, adjusted relative risk; OR, odds ratio; AOR, adjusted odds ratio; HR, hazard ratio; AHR, adjusted hazard ratio; MHD, mental health disorder; CI, 95% confidence interval.
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suppression compared with those with a mental health diagnosis
[adjusted odds ratio (AOR) 8.7, CI: 2.4–32].5 The study’s
strengths included equal access to care, including psychiatric
care, and medications for all beneficiaries; however, it was
limited by lack of information on adherence and small sample
size. A study of 198 HAART-naive patients initiating HAART
in North Carolina50 used a previously validated model to predict
psychiatric illness. Patients with a predicted psychiatric disorder
were slower to reach viral suppression (AHR 0.86 per 25%
increment, CI: 0.75–0.98) and had a faster time to virological
failure (AHR 1.2, CI: 1.06–1.4). These results were similar for
predicted depression (AHR 0.79, CI: 0.63–0.98). The authors
suggested that the difference may have been attributable to
adherence, but it was not reported in the study, preventing firmer
conclusions. Lastly, a recent study of 3359 HIV-infected patients
initiating HAART from Kaiser Permanente and Group Health
Cooperative found that depression was associated with lower
odds of achieving an HIV viral load ,50 copies/mL (AOR 0.8,
CI: 0.6–0.95), and the difference persisted after controlling for
adherence.51 An association between depression and decreased
odds of .90% adherence to HAART was also seen.

In contrast to the above-mentioned studies, there have been a
few studies that did not find an association between depression
and decreased virological response to HAART. In a study in the
southeastern USA of 194 patients on HAART with a viral load
below detection at enrolment, increasing depressive symptoms
[Brief Symptoms Inventory (BSI) score] were not associated
with either antiretroviral discontinuation or virological failure.4

The fact that this study selected for patients who already
achieved an undetectable viral load may explain why the find-
ings are discordant with the studies mentioned earlier. A study
of 81 veterans taking protease inhibitors found that a Beck
Depression Inventory (BDI) score of .14 was not associated
with virological failure in the multivariate analysis; however, the
sample size of this study is small.15

Clinical outcomes

There have been several studies examining the effects of MHI
on clinical response to HAART, with the majority demonstrating
that depression leads to worse clinical outcomes.6,44,52 Patients
with depression initiating HAART in the WIHS cohort had
increased AIDS-related mortality (AHR 1.7) and increased rate
of incident AIDS-defining illness (AHR 1.6).6 There was no
difference in all-cause mortality. An earlier study from the
WIHS cohort reported on 1716 HIV-infected women, of whom
�50% were on HAART.44 Depressive symptoms, defined by a
CES-D score .15 at 75% of the visits, were associated with
increased risk [adjusted relative risk (ARR) 1.7, CI: 1.1–2.7] of
AIDS-related death. Importantly, they found that depressive
symptoms decreased among those taking HAART for .1 year,
and the use of mental health services decreased the risk of death
(ARR 0.5, CI: 0.3–0.7). In the HERS cohort, women with
depressive symptoms were two times more likely (relative risk
2.0, CI: 1–3.8) to die than those with limited or no depressive
symptoms.43 In this study, however, only 49% of the patients
were taking HAART, and there was no adjustment for medi-
cation adherence.

A recent study of 489 patients from the southeast USA
(CHASE cohort) demonstrated that increasing scores on the BSI

were associated with increased HIV-related events (opportunistic
infection or AIDS-related mortality) in the bivariate analysis
(hazard ratio 1.4, CI: 1.1–1.9), but not in the multivariate analy-
sis (AHR 1.1, CI: 0.9–1.5).53 A history of psychosocial trauma
was associated with increased HIV-related events in the multi-
variate analysis (AHR 2, CI: 1.0–3.8). The authors suggest that
the lack of effect of depression seen in the multivariate analysis
was secondary to co-linearity with psychosocial trauma. This
study did control for adherence.

A similar study from the CHASE cohort looked specifically
at the effects of lifetime trauma and depressive symptoms on
mortality. Lifetime trauma (murder of close family member,
death of a child, spouse or partner or other trauma judged by the
author to be similar to those mentioned earlier) was associated
with both all-cause mortality and AIDS-related mortality.
Depressive symptoms were only associated with AIDS-related
mortality. The study, however, only had a small number of
deaths and did not control for medication adherence.54

In contrast to the aforementioned studies, a large study of
881 patients from three Veterans’ Medical Centers did not find
an association between depression and worse clinical outcomes
in response to antiretroviral therapy.55 The study reported no
association between depression and mortality in the adjusted
model. Increasing severity of depression, however, was associ-
ated with increasing HIV symptoms (P , 0.001). This study
was conducted early in the HAART era with only 54% of the
patients taking at least three antiretroviral agents and did not
report actual HAART usage. This fact may explain the conflict-
ing results with the previous studies.

A retrospective cohort study from the Johns Hopkins HIV
Clinic reviewed clinical outcomes of 549 persons with AIDS.56

In this study, persons with psychiatric disorders (determined by
patient reporting, use of psychiatric medicine or psychiatrist
diagnosis) were 40% (AHR 0.6, CI: 0.37–0.99) more likely to
survive than those without a psychiatric disorder. The effects,
however, were largely a result of increased HAART usage
among patients with psychiatric disorders. The study is encoura-
ging because it suggests that patients with HIV/AIDS and
mental health diagnoses can have favourable outcomes when
treated.

Impact of MHI on treatment with HAART

The treatment of HIV infection in persons with depression or
other MHI is complicated by many factors including real or per-
ceived difficulties in medication adherence, lack of access to the
healthcare system, potential side effects of antiretroviral medi-
cations and potential drug–drug interactions between antiretro-
viral and psychotropic medications. All of these factors can
influence the HAART-associated outcomes in HIV-infected
patients with MHI.

Strict adherence is crucial in obtaining favourable responses
to HAART.13 – 16,57 Having an MHI may make following a daily
routine more difficult and therefore complicate one’s ability to
adhere to a medicine regimen.15,42,58,59 However, several studies
have found significantly worse outcomes in depressed compared
with non-depressed persons even after adjusting for adherence,
suggesting that the variable adherence is not the sole cause of
differences in outcomes.44,46,47,49 Conversely, a recently pub-
lished study of 563 antiretroviral-naive persons evaluating the
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association of depression and adherence with mortality found
that when the analysis was limited to only adherent subjects,
depression was no longer significantly associated with mortality.
The authors noted that depression and non-adherence may have
multiplicative effects on mortality, but only non-adherence was
independently associated with the outcome.60

Depression and other MHIs are also associated with high-risk
sexual behaviour and substance abuse.29,58,61,62 In individuals
with HIV infection, both may increase the risk of superinfection
with multiple strains of HIV, including drug-resistant ones, and
may increase the number of other sexually transmitted diseases.
Co-infection with herpes simplex virus-2 may increase HIV
replication, and both ulcerative and non-ulcerative STDs may
increase HIV transmission to others.63 – 69 Those with substance
abuse problems often have financial difficulties and may not be
able to access the healthcare system. The use of urgent care
clinics over continuity clinics complicates management of
chronic diseases such as HIV infection.70

Having a diagnosis of depression or other MHIs may also
affect the timing of HAART initiation. A survey of HIV provi-
ders revealed that 69% of the providers associate depression
with poor adherence. The providers also stated that they would
be hesitant to initiate HAART if they judged the patients likely
to be non-adherent.71 Although several studies have shown that
providers are more likely to delay HAART initiation in persons
with MHI,72 – 74 a study of 435 patients from the southeastern
USA did not find a significant difference in HAART receipt,
according to current depressive symptoms, current drug use or
lifetime trauma exposure.4 In this study, psychosocial character-
istics were measured at the time of study enrolment, not at
HAART initiation, and the authors note that the cohort may
reflect a survivor’s bias. Another study of 549 antiretroviral-
naive HIV-infected patients from an urban setting found that
those with a psychiatric disorder were 37% more likely to
receive HAART, compared with those without a psychiatric dis-
order (AHR 1.37, 95% CI: 1.01–1.87).56 Furthermore, those
with a diagnosis of MHI who were on psychotropic medications
at baseline were as likely to receive HAART as those with MHI
who were not on psychotropic medications at baseline. The
authors postulated that the higher rate of HAART receipt in
those with MHI may have been due to the availability of on-site
psychiatric care, which may have allowed HIV providers to feel
more comfortable prescribing antiretroviral therapy.

If HAART is initiated, the antiretroviral agents chosen by
providers may be different in those with depression or other
MHIs. Providers may be less likely to use efavirenz, a first-line
NNRTI, in individuals with depression due to its neuropsychia-
tric effects. Controversy exists as to whether individuals with a
history of MHI are more predisposed to developing such side
effects.75 – 78 Providers may also be concerned about potential
drug–drug interactions between the antiretroviral and psychotro-
pic medications, both of which may be metabolized by the cyto-
chrome p450 system.79 The clinical significance of these
interactions needs further study.

Effects of treatment of MHI on response to HAART

Both pharmacological treatments and cognitive therapies are
effective in the treatment of psychiatric disorders in
HIV-infected patients, and treatment of depression may also lead

to increased HAART utilization.80 Both the treatment strategies
and their outcomes have recently been reviewed.81 – 83

Importantly, there are studies that show antiretroviral adherence
can be improved by treating depression.84 A large study recently
published by Horberg et al.51 discussed briefly above (under vir-
ological outcomes) demonstrated that patients whose depression
was treated with a selective serotonin reuptake inhibitor (SSRI)
had both HAART adherence and virological outcomes similar
to their non-depressed counterparts. Interestingly, depressed
patients taking an SSRI also had significantly greater rises in
CD4 counts when compared with depressed patients not taking
SSRIs. A retrospective analysis of 1713 patients (57% with
depression) from an urban healthcare system found that adher-
ence to antiretroviral therapy was greater in those with
depression who were adherent to antidepressant treatment than
in those with depression not prescribed or not adherent to anti-
depressant treatment.85

There are also studies that support the effectiveness of HAART
in improving mental health symptoms among HIV-positive
patients.86–89 The reasons for this effect are unknown and may be
multifactorial, but it provides a strong argument for treating
depressed patients with HAART when they would otherwise
require treatment for their HIV. From the available data, successful
outcomes are most likely to occur when HIV-infected patients
suffering from MHI (specifically depression) are treated with both
HAART and antidepressants.

Conclusions

MHI and particularly depression appear to be more frequent in
those infected with HIV. The available data suggest that
depression leads to worse outcomes in HIV-infected persons.
These effects appear not to be solely due to differences in adher-
ence, although studies on this remain mixed. Research is
required in several areas of MHI including its incidence in those
taking HAART, the mechanisms of its effects on HIV clinical
outcomes in the HAART era and the effects of its treatment on
HIV clinical outcomes. All future studies exploring predictors of
HAART response rates should include psychiatric disorders as a
potential variable. In addition, future studies should use pre-
viously validated test instruments and DSM-IV criteria when
possible to allow for comparability between studies. Effective
treatment for depression in HIV-positive patients exists and is
fundamental in improving outcomes.

Disclaimer

The views expressed are those of the authors and should not be
construed to represent the positions of Walter Reed Army
Medical Center, the Department of the Army or the Department
of Defense.

Funding

None.

Review

252

D
ow

nloaded from
 https://academ

ic.oup.com
/jac/article/62/2/246/713368 by guest on 21 August 2022



Transparency declarations

None to declare.

References

1. Crum NF, Riffenburgh RH, Wegner S et al. Comparisons of

causes of death and mortality rates among HIV-infected persons:

analysis of the pre-, early, and late HAART (highly active antiretroviral

therapy) eras. J Acquir Immune Defic Syndr 2006; 41: 194–200.

2. Detels R, Munoz A, McFarlane G et al. Effectiveness of potent

antiretroviral therapy on time to AIDS and death in men with known

HIV infection duration. Multicenter AIDS Cohort Study Investigators.

JAMA 1998; 280: 1497–503.

3. Moore RD, Keruly JC, Gebo KA et al. An improvement in virolo-

gic response to highly active antiretroviral therapy in clinical practice

from 1996 through 2002. J Acquir Immune Defic Syndr 2005; 39:

195–8.

4. Pence BW, Ostermann J, Kumar V et al. The influence of psy-

chosocial characteristics and race/ethnicity on the use, duration, and

success of antiretroviral therapy. J Acquir Immune Defic Syndr 2008;

47: 194–201.

5. Hartzell JD, Spooner K, Howard R et al. Race and mental health

diagnosis are risk factors for highly active antiretroviral therapy failure

in a military cohort despite equal access to care. J Acquir Immune

Defic Syndr 2007; 44: 411–6.

6. Anastos K, Schneider MF, Gange SJ et al. The association of

race, sociodemographic, and behavioral characteristics with response

to highly active antiretroviral therapy in women. J Acquir Immune Defic

Syndr 2005; 39: 537–44.

7. Giordano TP, Wright JA, Hasan MQ et al. Do sex and race/

ethnicity influence CD4 cell response in patients who achieve virologic

suppression during antiretroviral therapy? Clin Infect Dis 2003; 37:

433–7.

8. Poundstone KE, Chaisson RE, Moore RD. Differences in HIV

disease progression by injection drug use and by sex in the era of

highly active antiretroviral therapy. AIDS 2001; 15: 1115–23.

9. Egger M, May M, Chene G et al. Prognosis of HIV-1-infected

patients starting highly active antiretroviral therapy: a collaborative

analysis of prospective studies. Lancet 2002; 360: 119–29.

10. Kaufmann GR, Bloch M, Zaunders JJ et al. Long-term immuno-

logical response in HIV-1-infected subjects receiving potent antiretro-

viral therapy. AIDS 2000; 14: 959–69.

11. Paredes R, Mocroft A, Kirk O et al. Predictors of virological

success and ensuing failure in HIV-positive patients starting highly

active antiretroviral therapy in Europe: results from the EuroSIDA

study. Arch Intern Med 2000; 160: 1123–32.

12. Palella FJ Jr, Chmiel JS, Moorman AC et al. Durability and pre-

dictors of success of highly active antiretroviral therapy for ambulatory

HIV-infected patients. AIDS 2002; 16: 1617–26.

13. Wood E, Hogg RS, Yip B et al. Impact of baseline viral load and

adherence on survival of HIV-infected adults with baseline CD4 cell

counts . or ¼ 200 cells/microl. AIDS 2006; 20: 1117–23.

14. Bangsberg DR, Perry S, Charlebois ED et al. Non-adherence to

highly active antiretroviral therapy predicts progression to AIDS. AIDS

2001; 15: 1181–3.

15. Paterson DL, Swindells S, Mohr J et al. Adherence to protease

inhibitor therapy and outcomes in patients with HIV infection. Ann

Intern Med 2000; 133: 21–30.

16. Lucas GM, Chaisson RE, Moore RD. Highly active antiretroviral

therapy in a large urban clinic: risk factors for virologic failure and

adverse drug reactions. Ann Intern Med 1999; 131: 81–7.

17. Page-Shafer K, Delorenze GN, Satariano WA et al. Comorbidity

and survival in HIV-infected men in the San Francisco Men’s Health

Survey. Ann Epidemiol 1996; 6: 420–30.

18. Mayne TJ, Vittinghoff E, Chesney MA et al. Depressive affect

and survival among gay and bisexual men infected with HIV. Arch

Intern Med 1996; 156: 2233–8.

19. Leserman J, Jackson ED, Petitto JM et al. Progression to AIDS:

the effects of stress, depressive symptoms, and social support.

Psychosom Med 1999; 61: 397–406.

20. Leserman J, Petitto JM, Gu H et al. Progression to AIDS, a clini-

cal AIDS condition and mortality: psychosocial and physiological pre-

dictors. Psychol Med 2002; 32: 1059–73.

21. Farinpour R, Miller EN, Satz P et al. Psychosocial risk factors of

HIV morbidity and mortality: findings from the Multicenter AIDS Cohort

Study (MACS). J Clin Exp Neuropsychol 2003; 25: 654–70.

22. Burack JH, Barrett DC, Stall RD et al. Depressive symptoms

and CD4 lymphocyte decline among HIV-infected men. JAMA 1993;

270: 2568–73.

23. Lyketsos CG, Hoover DR, Guccione M et al. Depressive symp-

toms as predictors of medical outcomes in HIV infection. Multicenter

AIDS Cohort Study. JAMA 1993; 270: 2563–7.

24. Vedhara K, Schifitto G, McDermott M. Disease progression in

HIV-positive women with moderate to severe immunosuppression: the

role of depression. Dana Consortium on Therapy for HIV Dementia

and Related Cognitive Disorders. Behav Med 1999; 25: 43–7.

25. Leserman J, Petitto JM, Perkins DO et al. Severe stress,

depressive symptoms, and changes in lymphocyte subsets in human

immunodeficiency virus-infected men. A 2-year follow-up study. Arch

Gen Psychiatry 1997; 54: 279–85.

26. Rabkin JG, Williams JB, Remien RH et al. Depression, distress,

lymphocyte subsets, and human immunodeficiency virus symptoms on

two occasions in HIV-positive homosexual men. Arch Gen Psychiatry

1991; 48: 111–9.

27. Perry S, Fishman B, Jacobsberg L et al. Relationships over 1

year between lymphocyte subsets and psychosocial variables among

adults with infection by human immunodeficiency virus. Arch Gen

Psychiatry 1992; 49: 396–401.

28. Alciati A, Ferri A, Rozzi S et al. Changes in lymphocyte subsets

in depressed HIV-infected patients without antiretroviral therapy.

Psychosomatics 2001; 42: 247–51.

29. Chander G, Himelhoch S, Moore RD. Substance abuse and psy-

chiatric disorders in HIV-positive patients: epidemiology and impact on

antiretroviral therapy. Drugs 2006; 66: 769–89.

30. Collins PY, Holman AR, Freeman MC et al. What is the rel-

evance of mental health to HIV/AIDS care and treatment programs in

developing countries? A systematic review. AIDS 2006; 20: 1571–82.

31. Pence BW, Miller WC, Whetten K et al. Prevalence of

DSM-IV-defined mood, anxiety, and substance use disorders in an HIV

clinic in the southeastern United States. J Acquir Immune Defic Syndr

2006; 42: 298–306.

32. Klinkenberg WD, Sacks S. Mental disorders and drug abuse in

persons living with HIV/AIDS. AIDS Care 2004; 16 Suppl 1: S22–42.

33. Stern Y, Marder K, Bell K et al. Multidisciplinary baseline

assessment of homosexual men with and without human immunodefi-

ciency virus infection. III. Neurologic and neuropsychological findings.

Arch Gen Psychiatry 1991; 48: 131–8.

34. Ritchie EC, Radke AQ, Ross B. Depression and support

systems in male army HIVþ patients. Mil Med 1992; 157: 345–9.

35. Ciesla JA, Roberts JE. Meta-analysis of the relationship

between HIV infection and risk for depressive disorders. Am J

Psychiatry 2001; 158: 725–30.

36. Justice AC, McGinnis KA, Atkinson JH et al. Psychiatric and

neurocognitive disorders among HIV-positive and negative veterans in

Review

253

D
ow

nloaded from
 https://academ

ic.oup.com
/jac/article/62/2/246/713368 by guest on 21 August 2022



care: Veterans Aging Cohort Five-Site Study. AIDS 2004; 18 Suppl 1:

S49–59.

37. Alciati A, Starace F, Scaramelli B et al. Has there been a

decrease in the prevalence of mood disorders in HIV-seropositive indi-

viduals since the introduction of combination therapy? Eur Psychiatry

2001; 16: 491–6.

38. Starace F, Bartoli L, Aloisi MS et al. Cognitive and affective

disorders associated to HIV infection in the HAART era: findings from

the NeuroICONA study. Cognitive impairment and depression in HIV/

AIDS. The NeuroICONA study. Acta Psychiatr Scand 2002; 106:

20–6.

39. Rabkin JG, McElhiney MC, Ferrando SJ. Mood and substance

use disorders in older adults with HIV/AIDS: methodological issues

and preliminary evidence. AIDS 2004; 18 Suppl 1: S43–8.

40. Stoff DM. Mental health research in HIV/AIDS and aging: pro-

blems and prospects. AIDS 2004; 18 Suppl 1: S3–10.

41. Dew MA, Becker JT, Sanchez J et al. Prevalence and predictors

of depressive, anxiety and substance use disorders in HIV-infected

and uninfected men: a longitudinal evaluation. Psychol Med 1997; 27:

395–409.

42. Starace F, Ammassari A, Trotta MP et al. Depression is a risk

factor for suboptimal adherence to highly active antiretroviral therapy. J

Acquir Immune Defic Syndr 2002; 31 Suppl 3: S136–9.

43. Ickovics JR, Hamburger ME, Vlahov D et al. Mortality, CD4 cell

count decline, and depressive symptoms among HIV-seropositive

women: longitudinal analysis from the HIV Epidemiology Research

Study. JAMA 2001; 285: 1466–74.

44. Cook JA, Grey D, Burke J et al. Depressive symptoms and

AIDS-related mortality among a multisite cohort of HIV-positive

women. Am J Public Health 2004; 94: 1133–40.

45. Alciati A, Gallo L, Monforte AD et al. Major depression-related

immunological changes and combination antiretroviral therapy in

HIV-seropositive patients. Hum Psychopharmacol 2007; 22: 33–40.

46. Bouhnik AD, Preau M, Vincent E et al. Depression and clinical

progression in HIV-infected drug users treated with highly active antire-

troviral therapy. Antivir Ther 2005; 10: 53–61.

47. Ironson G, O’Cleirigh C, Fletcher MA et al. Psychosocial factors

predict CD4 and viral load change in men and women with human

immunodeficiency virus in the era of highly active antiretroviral treat-

ment. Psychosom Med 2005; 67: 1013–21.

48. Evans DL, Ten Have TR, Douglas SD et al. Association of

depression with viral load, CD8 T lymphocytes, and natural killer cells

in women with HIV infection. Am J Psychiatry 2002; 159: 1752–9.

49. Parienti JJ, Massari V, Descamps D et al. Predictors of virologic

failure and resistance in HIV-infected patients treated with nevirapine-

or efavirenz-based antiretroviral therapy. Clin Infect Dis 2004; 38:

1311–6.

50. Pence BW, Miller WC, Gaynes BN et al. Psychiatric illness and

virologic response in patients initiating highly active antiretroviral

therapy. J Acquir Immune Defic Syndr 2007; 44: 159–66.

51. Horberg MA, Silverberg MJ, Hurley LB 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.

52. Mijch A, Burgess P, Judd F et al. Increased health care utiliz-

ation and increased antiretroviral use in HIV-infected individuals with

mental health disorders. HIV Med 2006; 7: 205–12.

53. Mugavero MJ, Pence BW, Whetten K et al. Predictors of

AIDS-related morbidity and mortality in a southern U.S. cohort. AIDS

Patient Care STDS 2007; 21: 681–90.

54. Leserman J, Pence BW, Whetten K et al. Relation of lifetime

trauma and depressive symptoms to mortality in HIV. Am J Psychiatry

2007; 164: 1707–13.

55. Kilbourne AM, Justice AC, Rollman BL et al. Clinical importance

of HIV and depressive symptoms among veterans with HIV infection.

J Gen Intern Med 2002; 17: 512–20.

56. Himelhoch S, Moore RD, Treisman G et al. Does the presence

of a current psychiatric disorder in AIDS patients affect the initiation of

antiretroviral treatment and duration of therapy? J Acquir Immune Defic

Syndr 2004; 37: 1457–63.

57. Gardner EM, Sharma S, Peng G et al. Differential adherence to

combination antiretroviral therapy is associated with virological failure

with resistance. AIDS 2008; 22: 75–82.

58. Berg CJ, Michelson SE, Safren SA. Behavioral aspects of HIV

care: adherence, depression, substance use, and HIV-transmission

behaviors. Infect Dis Clin North Am 2007; 21: 181–200.

59. Gordillo V, del Amo J, Soriano V et al. Sociodemographic and

psychological variables influencing adherence to antiretroviral therapy.

AIDS 1999; 13: 1763–9.

60. Lima VD, Geller J, Bangsberg DR et al. The effect of adherence

on the association between depressive symptoms and mortality among

HIV-infected individuals first initiating HAART. AIDS 2007; 21:

1175–83.

61. Kalichman SC, Kelly JA, Rompa D. Continued high-risk sex

among HIV seropositive gay and bisexual men seeking HIV prevention

services. Health Psychol 1997; 16: 369–73.

62. Kelly JA, Murphy DA, Bahr GR et al. Factors associated with

severity of depression and high-risk sexual behavior among persons

diagnosed with human immunodeficiency virus (HIV) infection. Health

Psychol 1993; 12: 215–9.

63. Golden MP, Kim S, Hammer SM et al. Activation of human

immunodeficiency virus by herpes simplex virus. J Infect Dis 1992;

166: 494–9.

64. Mole L, Ripich S, Margolis D et al. The impact of active herpes

simplex virus on human immunodeficiency virus load. J Infect Dis

1997; 176: 766–70.

65. Heng MCY, Heng SY, Allen SG. Coinfection and synergy of

human immunodeficiency virus-1 and herpes simplex virus-1. Lancet

1994; 343: 255–8.

66. Mosca JD, Bednarik DP, Raj NBK et al. Herpes simplex virus

type-1 can reactivate transcription of latent human immunodeficiency

virus. Nature 1987; 325: 67–70.

67. Dyer JR, Eron JJ, Hoffman IF et al. Association of CD4 cell

depletion and elevated blood and seminal plasma human immunodefi-

ciency virus type 1 (HIV-1) RNA concentrations with genital ulcer

disease in HIV-1 infected men in Malawi. J Infect Dis 1998; 177:

224–7.

68. Ghys PD, Fransen K, Diallo MO et al. The associations between

cervicovaginal HIV shedding, sexually transmitted diseases and immu-

nosuppression in female sex workers in Abigjan, Cote d’Ivoire. AIDS

1997; 11: F85–93.

69. Cohen MS, Hoffman IF, Royce RA et al. Reduction of concen-

tration of HIV-1 in semen after treatment of urethritis: implications for

prevention of sexual transmission of HIV-1. Lancet 1997; 349:

1868–73.

70. Sohler NL, Wong MD, Cunningham WE et al. Type and pattern

of illicit drug use and access to health care services for HIV-infected

people. AIDS Patient Care STDS 2007; 21 Suppl 1: S68–76.

71. Stone VE. Physician contributions to disparities in HIV/AIDS

care: the role of provider perceptions regarding adherence. Curr HIV/

AIDS Rep 2005; 2: 189–93.

72. Gebo KA, Fleishman JA, Conviser R et al. Racial and gender

disparities in receipt of highly active antiretroviral therapy persist in a

multistate sample of HIV patients in 2001. J Acquir Immune Defic

Syndr 2005; 38: 96–103.

73. Mocroft A, Madge S, Johnson AM et al. A comparison of

exposure groups in the EuroSIDA study: starting highly active

Review

254

D
ow

nloaded from
 https://academ

ic.oup.com
/jac/article/62/2/246/713368 by guest on 21 August 2022



antiretroviral therapy, response to HAART, and survival. J Acquir

Immune Defic Syndr 1999; 22: 369–78.

74. Fairfield KM, Libman H, Davis RB et al. Delays in protease

inhibitor use in clinical practice. J Gen Intern Med 1999; 14: 395–401.

75. Blanch J, Martinez E, Rousaud A et al. Preliminary data of a

prospective study on neuropsychiatric side effects after initiation of efa-

virenz. J Acquir Immune Defic Syndr 2001; 27: 336–43.

76. Clifford DB, Evans S, Yang Y et al. Impact of efavirenz on neu-

ropsychological performance and symptoms in HIV-infected individ-

uals. Ann Intern Med 2005; 143: 714–21.

77. Arendt G, de Nocker D, von Giesen HJ et al. Neuropsychiatric

side effects of efavirenz therapy. Expert Opin Drug Saf 2007; 6:

147–54.

78. Cespedes MS, Aberg JA. Neuropsychiatric complications of anti-

retroviral therapy. Drug Saf 2006; 29: 865–74.

79. Thompson A, Silverman B, Dzeng L et al. Psychotropic medi-

cations and HIV. Clin Infect Dis 2006; 42: 1305–10.

80. Cook JA, Grey D, Burke-Miller J et al. Effects of treated and

untreated depressive symptoms on highly active antiretroviral therapy

use in a US multi-site cohort of HIV-positive women. AIDS Care 2006;

18: 93–100.

81. Himelhoch S, Medoff DR, Oyeniyi G. Efficacy of group psy-

chotherapy to reduce depressive symptoms among HIV-infected indi-

viduals: a systematic review and meta-analysis. AIDS Patient Care

STDS 2007; 21: 732–9.

82. Himelhoch S, Medoff DR. Efficacy of antidepressant medication

among HIV-positive individuals with depression: a systematic review

and meta-analysis. AIDS Patient Care STDS 2005; 19: 813–22.

83. Olatunji BO, Mimiaga MJ, O’Cleirigh C et al. Review of treatment

studies of depression in HIV. Top HIV Med 2006; 14: 112–24.

84. Walkup J, Wei W, Sambamoorthi U et al. Antidepressant treat-

ment and adherence to combination antiretroviral therapy among

patients with AIDS and diagnosed depression. Psychiatr Q 2008; 79:

43–53.

85. Yun LW, Maravi M, Kobayashi JS et al. Antidepressant treat-

ment improves adherence to antiretroviral therapy among depressed

HIV-infected patients. J Acquir Immune Defic Syndr 2005; 38: 432–8.

86. Low-Beer S, Chan K, Yip B et al. Depressive symptoms decline

among persons on HIV protease inhibitors. J Acquir Immune Defic

Syndr 2000; 23: 295–301.

87. Judd FK, Cockram AM, Komiti A et al. Depressive symptoms

reduced in individuals with HIV/AIDS treated with highly active antire-

troviral therapy: a longitudinal study. Aust N Z J Psychiatry 2000; 34:

1015–21.

88. Brechtl JR, Breitbart W, Galietta M et al. The use of highly active

antiretroviral therapy (HAART) in patients with advanced HIV infection:

impact on medical, palliative care, and quality of life outcomes. J Pain

Symptom Manage 2001; 21: 41–51.

89. Chan KS, Orlando M, Joyce G et al. Combination antiretroviral

therapy and improvements in mental health: results from a nationally

representative sample of persons undergoing care for HIV in the

United States. J Acquir Immune Defic Syndr 2003; 33: 104–11.

90. Barfod TS, Gerstoft J, Rodkjaer L et al. Patients’ answers to

simple questions about treatment satisfaction and adherence and

depression are associated with failure of HAART: a cross-sectional

survey. AIDS Patient Care STDS 2005; 19: 317–25.

Review

255

D
ow

nloaded from
 https://academ

ic.oup.com
/jac/article/62/2/246/713368 by guest on 21 August 2022


