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ABSTRACT

The present study sought to investigate the impact of life stress on treatment adherence and
viral load of HIV-positive individuals. Three different aspects of life stress were examined
in this investigation (perceived stress, acute life events unrelated to the HIV illness, and HIV-
related acute life events). Furthermore, we examined whether these relationships were mod-
erated by depressive severity, self-esteem, and neuroticism. Participants (n � 24) were treat-
ment-seeking HIV-positive individuals who completed a series of questionnaires for this
investigation. The majority of the participants in this sample were middle-aged, Caucasian
males who identified themselves as either homosexual or bisexual, had contracted HIV via
sexual contact, and met criteria for AIDS (mean CD4 count � 324). This sample was highly
self-selected and varied from the county HIV-positive population in terms of gender, ethnic-
ity, and HIV risk factor. Information on their adherence and viral load was collected from
their medical records 6 to 9 months after completion of the psychological measurements. Re-
sults indicated that perceived stress, but not acute events, prospectively predicted adherence.
Moreover, marginal trends suggested that depressive symptoms and neuroticism moderated
the effect of perceived stress on adherence. Neither perceived stress nor acute life events were
associated with viral load.
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INTRODUCTION

THE LIVES OF INDIVIDUALS diagnosed with HIV
and the subsequent illness, AIDS, are often

chaotic because these individuals deal with 
the physical, emotional, and interpersonal se-
quelae of this illness. Previous research has 
illustrated that people living under stressful
conditions frequently engage in poor health
practices, which ultimately increase their risk
for disease and disease progression.1,2 More-
over, Leserman and colleagues3 have demon-

strated that life stress hastens AIDS diagno-
sis among HIV-positive individuals. However,
contrary to the original study hypotheses,
physiologic measures, including cortisol lev-
els and lymphocyte subsets (CD8 and natural
killer [NK] cells), did not mediate or moder-
ate the relationship between life stress and
AIDS diagnosis. Therefore, it is imperative 
to investigate other potential factors that 
may account for this relationship. One com-
pelling possibility is that experience of life
stressors leads to disease progression via 
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poor treatment adherence among HIV-posi-
tive individuals.

The mortality rate of people living with HIV
or AIDS has been decreasing with the advent
of new antiretroviral medications: the highly
active antiretroviral therapies (HAART). While
many HIV-positive individuals are experienc-
ing better physical health and greater longevity
of life after the introduction of HAART, it is of
note that similar improvements have not been
found with regard to psychological health.4,5

Although it was widely believed that this new
combination of medications would lead to in-
creased hope and optimism among HIV-posi-
tive individuals, it appears that HAART’s pri-
mary function is to impact physical, rather than
psychological, health. Specifically, these med-
ication combinations have been shown to be ef-
fective at suppressing plasma HIV ribonucleic
acid (RNA) levels to almost undetectable lev-
els and to sustain viral suppression over long
periods of time.6,7 However, these medications
are only effective at decreasing viral load with
near-perfect adherence to one’s regimen.7–9 Re-
cent research investigating the association be-
tween treatment adherence and virologic fail-
ure has found that nonadherence was the
strongest predictor of failure when using
HAART to achieve viral suppression.10,11 Re-
grettably, poor treatment adherence with
HAART is common. For example, a recent in-
vestigation by Hewitt and colleagues12 found
that 63% of the HIV-positive participants had
missed at least one dose of their prescribed reg-
imens in the 48 hours prior to their study visit.
Given that nonadherence has life-threatening
consequences to the individual and major pub-
lic health consequences in terms of the spread
of resistant strains, it is imperative that barri-
ers to adherence be identified in order to aid
caretakers in encouraging adherence.

Experience of stressful life events may deter
HIV-positive individuals from adhering to
their treatment regimens. People living with
HIV often experience stress related to the
symptoms and stigma associated with their ill-
ness including interpersonal violence, housing
eviction, loss of insurance, denial of health care,
loss of supportive services, and loss of em-
ployment.13–15 Moreover, recent research has
found high levels of self-reported posttrau-

matic stress disorder (PTSD) symptomatology
among HIV-positive individuals after their ini-
tial diagnosis.16,17 Given that HIV-positive in-
dividuals may be experiencing a wide variety
of stressors, it is of interest to examine the im-
pact of various aspects of stress on treatment
adherence. Whereas some researchers have fo-
cused on the cumulative impact of self-re-
ported acute stressful life events on outcomes
such as depressive symptomatology, others
have focused on the role of one’s perception of
stress.18–20 Our investigation seeks to explore
potential differences in the role of both aspects
of stress. For example, it may be that the per-
ception of stress, irrespective of actual acute life
events, is associated with poor adherence. One
previous investigation of HIV-positive women
with young children found that women who
reported higher levels of perceived stress were
more likely to be nonadherent in the past week
than those with lower levels of perceived
stress.21 Alternatively, adherence may be more
strongly related to the number of stressors that
one endures, with adherence decreasing fur-
ther after each subsequent stressor. A recent
study with HIV-positive mothers found that
experience of acute stressful life events was as-
sociated with missed pills and appointments at
follow-up.22 The present study investigated the
role of both aspects of stress on treatment ad-
herence among HIV-positive adults.

Life stress can interfere dramatically with peo-
ple’s ability to function. Numerous studies have
shown that the onset of depressive episodes is
etiologically linked to stressful life events.23–25

Likewise, it has been suggested that stress may
lead to an induction of depressive symptoms in
HIV-positive individuals.26 A recent cross-sec-
tional investigation by Roberts and colleagues27

explored the impact of stressful life events on
emotional distress of HIV-positive individuals.
This study suggested that both general and HIV-
specific life events predicted depressive symp-
toms and perceived stress amongst these in-
dividuals. Moreover, the relationship between
acute life events and perceived stress was mod-
erated by the psychological variables of dys-
functional attidues, self-esteem, and neuroticism.
Delahanty and colleagues28 have also reported
poorer adherence among HIV-positive individ-
uals who were experiencing higher levels of
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PTSD in response to stress. Finally, Weaver 
and colleagues29 examined the role of perceived
stress and coping on quality of life and found
that perceived stress mediated the relationship
between coping style and quality of life. As such,
it appears plausible that perception of stress and
experience of stressors may impact adherence in
different ways. It is likely that these effects may
vary as a function of the psychological function-
ing of particular individuals.

In sum, treatment adherence represents an
important self-care behavior for HIV-positive
individuals. This investigation investigated the
impact of perceived stress and acute negative
events on treatment compliance. We hypothe-
sized that greater numbers of acute negative
life events and higher levels of perceived stress
would be related to poorer adherence. More-
over, given that factors such as depression,
neuroticism, and self-esteem have been shown
to moderate the relationship between stress
and distress, we hypothesized that these psy-
chological variables would also moderate these
relationships. Specifically, we predicted that
stress would have a greater impact on individ-
uals with high levels of depressive symptoms
and neuroticism or lower levels of self-esteem.
This investigation aimed to advance our
knowledge of psychosocial processes that may
affect HIV patients’ ability to comply. Clear un-
derstanding of these mechanisms will aid care-
givers in developing interventions to increase
adherence.

MATERIALS AND METHODS

Participants and procedure

Eligible participants were HIV-positive pa-
tients being treated at the Erie County Medical
Center’s Immunodeficiency Clinic in Buffalo,
New York. Five hundred patients were ap-
proached when they came in for their regular
checkups between April 1997 and February
1998. Seventy-eight individuals consented to
complete a questionnaire packet of psycholog-
ical measures and to allow disease progression
markers to be gathered from their medical files.
The most frequent reason stated for not con-
senting was lack of time. The final study sam-
ple is composed of 24 patients (23 males, 1 fe-

male) for whom psychological questionnaire
and adherence data existed.a The majority of
the sample (79.2%) was Caucasian with the re-
maining 5 individuals reporting that they were
African American, Hispanic, or mixed race ori-
gin. The mean age of participants was 36.17
years (standard deviation [SD] � 7.15). Ap-
proximately three fourths of the sample (77.3%)
identified themselves as homosexual or bisex-
ual. More than half of the participants (54.2%)
were diagnosed with AIDS at the time of par-
ticipation. On average, the sample was of low
income with a median income bracket of
$10,000 to $20,000. The final study sample var-
ied significantly from the original consented
participants with incomplete data (n � 54) in
terms of gender (�2(2) � 5.14, p � 0.08) and 
ethnicity (�2(3) � 8.16, p � 0.04), with Cau-
casian males being overrepresented, but did
not differ in terms of age (t(73) � 1.18, p � 0.24)
or HIV risk factor (�2(1) � 0.95, p � 0.33). It 
also differed from the HIV-positive population
in Buffalo, New York, as of 1998 (n � 2288)30

in terms of gender (�2(1) � 4.21, p � 0.04), 
ethnicity (�2(4) � 26.46, p � 0.01), and HIV risk
factor (�2(1) � 20.63, p � 0.01), but not age
(�2(4) � 2.22, p � 0.70). Our sample had signif-
icantly more Caucasian males who contracted
HIV via sexual contact. This investigation was
approved by the University’s Institutional Re-
view Board.

Psychosocial measures

Depressive symptoms. The Inventory to Diag-
nose Depression (IDD) was used to measure
overall depressive severity by summing its 22
items.31 This index has been found to correlate
highly with total scores on the Beck Depression
Inventory (r � 0.87). In the present sample, the
mean score was 20.87 (SD � 12.94) and the co-
efficient � was 0.90.

Self-esteem. The Rosenberg Self-Esteem
Questionnaire (RSE) was used to measure self-
esteem.32 This instrument is a 10-item measure
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that assesses global self regard. Participants
were asked on a 5-point Likert scale to indicate
their agreement with the statements (1 �
“strongly disagree” to 5 � “strongly agree”). In
the present sample, the mean score was 37.45
(SD � 6.56) and the coefficient � was 0.81.

Neuroticism. The Neuroticism Scale of the
Eysenck Personality Questionnaire-Revised
Short Scale is a 12-item subscale that was used
to measure a personality style indicative of af-
fective instability.33 Published data from a com-
munity sample of individuals aged 16–70 re-
ported a mean score of 4.95 (SD 3.44). In the
present sample, the mean score was 5.81 (SD
� 3.05) and the coefficient α was 0.81. 

Experience of general-life events. The Life Ex-
periences Survey (LES) is a list of 59 life events
covering a wide range of experiences.34 Partic-
ipants were asked to indicate if they had expe-
rienced each event within the past 3 months
and to report how negative or positive they
were on a 7-point scale (�3 � “extremely neg-
ative”; 0 � neutral; �3 � “extremely positive”).
Those rated as “�3,” “�2,” or “�1” were con-
sidered to be “negative” events. Nine items
were removed from the original measure be-
cause of their specificity  to college life (e.g.,
academic probation, changing a major), result-
ing in an inventory of 50 items. In the present
sample, the mean number of negative events
experiences was 5.57 (SD 7.95) and the range
spanned from 0 to 36.

HIV-specific life events. The Buffalo HIV Life
Events Survey (BHLES) is an inventory of 64
life events specifically related to being HIV-
positive.27 Participants were asked to indicate
if they had experienced each event within the
past 3 months. A total of 20 positive events
were included in order to reduce emotional re-
actions to completing the inventory. Items cov-
ered a wide range of life arenas, including re-
lationship (e.g., death of a friend because of
AIDS), financial (e.g., experienced difficulty af-
fording treatment), health (e.g., experienced
significant medication side effects), employ-
ment (e.g., was terminated from job), and spir-
itual/religious (e.g., asked to leave or made to
feel unwelcome in church/congregation) events.

The inventory also provided the opportunity to
write in up to three additional events. Partici-
pants were reminded throughout the inventory
to only report events that were specifically tied
to being HIV-positive. Again, participants were
asked to indicate if they had experienced each
event within the past three months and to re-
port how negative or positive they were on a
7-point scale (�3 � “extremely negative”; 0 �
neutral; 3 � “extremely positive”). Those rated
as “�3,” “�2,” or “�1” were  considered to be
“negative” events. Scores were based on raw
counts of events reported as “negative.” The
mean number of HIV-related events experi-
enced was 3.65 (SD � 7.27) and the range was
0 to 35.

Perceived stress. The Perceived Stress Scale
(PSS) was used to measure psychological
stress.20 This instrument is a 14-item question-
naire that assesses thoughts and feelings asso-
ciated with subjective levels of distress (e.g.,
“felt nervous or stressed,” “felt that things were
going your way”). Participants were asked on
a 5-point scale to indicate how often they had
similar thoughts or feelings (0 � never, 4 �
very often). For this study, participants were
asked to base their ratings on the last 3 months.
Two college student samples had mean scores
of 23.2 (SD � 7.3) and 23.7 (SD � 7.8) on this
instrument, whereas a community sample of
individuals in a smoking cessation program
had a mean score of 25.0 (SD � 8.0). In the pres-
ent sample, the mean score was 33.08 (SD �
9.32) and the coefficient � was 0.82.

Adherence measurements

Self-reported adherence. The routine inquiry
of patient adherence was implemented through
the use of a customized patient progress note
that included a line item about patient adher-
ence with antiretroviral therapy (ART) during
the 48-hour period prior to each clinic visit. The
adherence inquiry asked about the number of
doses of an antiretroviral that had been missed
in the 48 hours prior to the clinic visit. Patients
were categorized based on their responses to
inquiries at two separate medical appointments
between 6–9 months after the completion of the
psychological questionnaires. Initial catego-
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rization was as follows: category A (excellent
adherence): 0 and 0 missed doses; category B
(good adherence): 0–1 and 0–1 missed doses;
category C (fair adherence): 0 and � 1 missed
doses; and category D (poor adherence): � 1
and � 1 missed doses. Our sample included 9
individuals with excellent adherence, 3 with
good adherence, 4 with fair adherence, and 8
with poor adherence. As optimal viral sup-
pression requires 95% or greater adherence,
participants were categorized as having either
excellent adherence or suboptimal adherence
(categories B, C, and D combined).35 The final
sample therefore included 9 individuals in the
“excellent” category and the remaining 15 in
the “suboptimal” category.

Surrogate markers. HIV infection was docu-
mented for all participants with enzyme-linked
immunoabsorbent assay (ELISA) confirmed by
Western blot. CD4 cell percentages were de-
termined by three-color panel flow cytometry.
Absolute CD4 cell counts were calculated us-
ing the total white blood cell count and total
lymphocyte percentage by traditional hemocy-
tometry. HIV-RNA levels (viral load) were
measured by Roche Amplicor assay (Roche Di-
agnostics, Indianapolis, IN) where the level of
undetectability was less than 400 copies per
milliliter. Continuous measures of viral load
were not utilized in analyses because the dis-
tribution of this variable was positively skewed
and was not amendable to standard transfor-
mation. As such, a dichotomous variable of
“undetectable” or “detectable” was created
with participants being classified as unde-
tectable if their viral load was below 400 copies
per milliliter and detectable if it was at least 
400 copies per milliliter. The most recent CD4
cell count and viral load were recorded after
being gathered from the participants’ medical
records.

Data analytic strategy

Because of the small sample size and the non-
normal distribution of our data, nonparamet-
ric techniques were used for these analyses.
Simple descriptive statistics and Spearman cor-
relation were used to assess the relationship be-
tween adherence and viral load with demo-

graphic factors. Fisher’s exact test was used to
assess the relationship between excellent ver-
sus suboptimal adherence with detectable ver-
sus undetectable viral load. Finally, logistic re-
gression was used to examine the impact of the
three forms of stress on adherence and viral
load and to test whether psychological factors
(self-esteem, depression, and neuroticism)
moderated these effects. These analyses were
conducted using the statistical package R
2.0.1.36 Although p values less than 0.05 were
considered statistically significant, given the
small sample size we also examined marginal
trends of p ≤ 0.10.

RESULTS

Adherence category and viral load

All participants received antiretroviral ther-
apy during the study. A total of 19 (79.2%) were
receiving 3 or more antiretrovirals. The re-
maining 5 participants (20.8%) were receiving
2 antiretrovirals. Seven participants (29.2%)
had viral loads that were undetectable. Our
sample included 9 individuals (37.5%) with ex-
cellent adherence and 15 individuals (62.5%)
with suboptimal adherence. Excellent adher-
ence was associated with having an un-
detectable viral load, p � 0.042, one-tailed
Fisher’s exact test. There was a trend between
absolute CD4 count and adherence (r � �0.35,
p � 0.09), with those individuals with excellent
adherence having lower CD4 count. However,
there was no relationship between absolute
CD4 count and viral load (r � 0.24, p � 0.26).
Finally, there was no relationship between ad-
herence and age and ethnicity (all ps � 0.38).

Prospective prediction of adherence

Logistic regression analyses indicated a statis-
tically significant association between perceived
stress and future self-reported HIV treatment ad-
herence (� � 0.12, p � 0.04, odds ratio [OR] �
0.88, confidence interval [CI] � 0.77–0.98). Indi-
viduals with excellent adherence had lower
scores on the PSS than those with suboptimal ad-
herence. In contrast, the associations between
acute general, p � 0.60, and acute HIV-related
life events, p � 0.32, were not statistically signif-
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icant. Likewise, the bivariate associations be-
tween adherence and self-esteem, p � 0.91, de-
pression, p � 0.38, and neuroticism, p � 0.45,
were not statistically significant. In terms of the
potential role of psychological factors as moder-
ators of the effects of life stress, there was a mar-
ginal perceived stress � depression interaction
(� � 0.03, p � 0.07, OR � 0.97, CI � 0.94–1.00)
and a marginal perceived stress � neuroticism
interaction (� � 0.20, p � 0.06, OR � 0.82, CI �
0.66–1.02). However, the perceived stress � self-
esteem interaction (� � 0.03, p � 0.26, OR �
1.03, CI � 0.97–1.10) was not statistically signifi-
cant and neither were any of the interactions in-
volving acute general events (all ps � 0.14) or
acute HIV-related events (all ps � 0.61).

The form of the perceived stress � depres-
sion interaction is displayed in Figure 1 using
the Effects package in R to examine the effects
of perceived stress at two levels of depression:
1 SD above the mean and 1 SD below the
mean.37 The significance of these effects was
tested using simple slopes analyses.38 As can
be seen, the relationship between perceived
stress and likelihood of excellent adherence
was negative at high levels of depression (� �
�0.82, p � 0.05, OR � 0.44, 95% CI � 0.19–
1.02), suggesting that, for individuals with

higher levels of depressive severity, higher lev-
els of perceived stress led to decreased proba-
bility of having excellent adherence. The sim-
ple slope for lower depression severity was not
significant (� � �0.03, p � 0.75, OR � 0.97,
CI � 0.81–1.16), suggesting that for those who
were less depressed, varying levels of per-
ceived stress were not associated with adher-
ence.

The form of the perceived stress � neuroti-
cism interaction is displayed in Figure 2. Per-
ceived stress was negatively related with like-
lihood of excellent adherence at higher levels
of neuroticism (� � �1.24, p � 0.05, OR � 0.29,
95% CI � 0.08–1.06). For individuals with
higher levels of neuroticism, higher levels of
perceived stress led to decreased probability
“of having excellent adherence. The simple
slope for lower neuroticism was not signifi-
cant (� � �0.04, p � 0.78, OR � 0.96, CI � 0.72–
1.29). For those with lower levels of neuroti-
cism, varying levels of perceived stress did not
impact adherence.

Prospective prediction of viral load

Due to the non-normal distribution of vi-
ral load scores, these data were analyzed with
a dichotomous variable of detectable versus
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on probability of excellent adherence.



undetectable. The same analytic strategy was
used as described above. There was a marginal
trend between depressive symptoms and viral
load (r � �0.36, p � 0.10), suggesting that those
with detectable viral load were experiencing
greater severity of depressive symptoms. None
of the bivariate associations between viral load
and any form of life stress (all ps � 0.30) or any
of the psychological factors (all ps � 0.23) were
statistically significant. Further, none of the 
interactions between any of the forms of life
stress, depressive symptoms, and personality
were statistically significant (all ps � 0.30).

DISCUSSION

Previous investigations have found that
HIV-positive individuals have difficulty ad-
hering to their treatment regimens. The pres-
ent study was designed to investigate the im-
pact of perceived stress and stressful life
events. Moreover, we sought to investigate the
potential moderating role of depressive symp-
tomatology, neuroticism, and self-esteem on
the adherence of HIV-positive individuals. Our
results suggest that perception of stress, rather
than acute stressful life events, prospectively
predicts poor adherence among HIV-positive
individuals. Those individuals classified as 
excellent adherers reported lower perceived
stress than those with suboptimal adherence.
Moreover, we found trends suggesting that 
depressive symptomatology and neuroticism
moderate the relationship between perceived
stress and future adherence. More specifically,
it appears that for those individuals with
higher levels of depressive symptoms or neu-
roticism, higher levels of stress are associated
with a decreased probability of excellent ad-
herence. However, in the absence of elevated
depressive symptoms or high levels of neu-
roticism, level of perceived stress is not associ-
ated with adherence. Thus, it appears that these
dysphoric individuals have a more difficult
time remaining adherent as their level of per-
ceived stress increases. These findings are
alarming given that HIV is associated with a
twofold increase in risk for depressive disor-
ders and that both depression and neuroticism
themselves increase the risk of experiencing

further stressors.39–41 It appears that stress-
prone individuals with high levels of depres-
sive symptomatology and neuroticism are at
particularly high risk for failing to comply with
treatment and consequent declines in health.

In contrast to perceived stress, the acute
stressful life events were not significantly re-
lated to adherence. However, as this was a
prospective investigation over several months,
we were unable to accurately assess the direct
impact of stress on adherence. For example, it
may be that adherence drops significantly for
several weeks after a major life stressor but that
returns to previous levels once the individual’s
distress has subsided.

Finally, we did not find evidence of a rela-
tionship between perceived stress or life stres-
sors and viral load. Although we hypothesized
that those individuals with increased stress, ei-
ther perceived or acute, would have higher vi-
ral loads, our data did not support these hy-
potheses. Given that previous investigations
have found stress to be related to HIV disease
progression, we had expected to find a rela-
tionship between stress and viral load.3,42 Al-
though perceived stress was associated with
suboptimal treatment adherence, the magni-
tude of this relationship may not have been
strong enough to impact viral load. Alterna-
tively, because our participants were at various
stages of the disease, it is possible that the re-
lationship between stress and viral load is bet-
ter examined using a measure of change in vi-
ral load rather than a discrete measurement of
viral load. Finally, it is also possible that the
time lag between perceived stress and viral
load is greater than the lag between stress and
treatment adherence. In other words, stress
might have a relatively immediate impact on
decreasing treatment adherence, but subopti-
mal adherence would only translate into higher
viral load over the course of time.

There are several strengths to this investiga-
tion. First, this is a prospective investigation of
the impact of stress on adherence of our par-
ticipants. This allows us to examine the tem-
poral relationship between life stress and sub-
sequent adherence. Second, our self-reported
measure of adherence included two separate
measurements, thereby providing a broader
picture of each participant’s adherence level.
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Finally, researchers have long disputed the 
best way to measure stress.43 We attempted to
investigate several aspects of stress by mea-
suring both perception of stress and the num-
ber of events experienced. Furthermore, we
were able to gather information on general life
stressors and HIV-related stressors in order 
to examine whether general or illness-related
events have differential impacts on treatment
adherence.

As with any investigation, there are limita-
tions to our study. First, we have a relatively
small sample size and therefore, limited power
to test our hypotheses. As previously noted, the
lives of HIV-positive individuals are chaotic
and a large percentage of the individuals ap-
proached for this study were unable to partic-
ipate because of time constraints. Moreover,
many of the individuals with incomplete data
left the testing session early due to time pres-
sures and did not return to complete their pack-
ets. Future investigations will need to improve
recruitment strategies in order to obtain a
larger sample size that is more representative
of the diversity of HIV-positive individuals.
Second, there are presently more sophisticated
methods of measuring treatment adherence.
Moreover, it is now understood that percent-
age of adherence is highly correlated with vi-
ral load. As such, different types of adherence
measures may have provided us with more
fine-grained information about our partici-
pants’ adherence styles. These data were gath-
ered before much of this information was
known and therefore, our methodology was
unable to incorporate these techniques. Finally,
self-report measures of life events have been
criticized as being vulnerable to reporting bi-
ases.43 Use of interview-based life event as-
sessment measures, such as Brown and Harris’
Life Events and Difficulties Schedule, may pro-
vide for more accurate measurements of stress
among HIV-positive individuals.23

CONCLUSION

In conclusion, higher levels of perceived
stress prospectively predicted poor adherence
by HIV-positive individuals to their medica-
tion regimens, particularly among patients who

have higher levels of depressive symptomatol-
ogy or neuroticism. This information may be
clinically relevant and suggests that treatment
providers could pay particular attention to the
adherence of those patients who report par-
ticularly stressful lives. It may be that these 
individuals will require additional counseling
to improve adherence or, alternatively, adjunc-
tive counseling to manage their distress and 
depression.

REFERENCES

1. Cohen S, Williamson GR. Stress and infectious dis-
ease in humans. Psychol Bull 1991;109:5–24.

2. Kelly B, Raphael B, Judd F, et al. Psychiatric disorder
in HIV infection. Aust NZ J Psychiatry 1998;32:
441–453.

3. Leserman J, Petitto JM, Gu H, et al. Progression to
AIDS, a clinical AIDS condition and mortality: Psy-
chosocial and physiological predictors. Psychol Med
2002;32:1059–1073.

4. Carpenter CC, Fischl MA, Hammer SM, et al. Anti-
retroviral therapy for HIV infection in 1998: Updated
recommendations of the International AIDS Society—
USA Panel. JAMA 1998;280:78–86.

5. Siegel K, Karus D, Dean L. Psychosocial characteris-
tics of New York City HIV-infected women before
and after the advent of HAART. Am J Public Health
2004;94:1127–1132.

6. Carpenter CC, Cooper DA, Fischl MA, et al. Anti-
retroviral therapy in adults: Updated recommenda-
tions of the International AIDS Society—USA Panel.
JAMA 2000;283:381–390.

7. Yeni PG, Hammer SM, Carpenter CCJ, et al. Anti-
retroviral treatment for adult HIV infection in 2002:
Updated recommendations of the International AIDS
Society—USA Panel. JAMA 2002;288:222–235.

8. Chesney MA, Morin M, Sherr L. Adherence to HIV
combination therapy. Soc Sci Med 2000;50:1599–1605.

9. Deeks SG, Smith M, Holodniy M, Kahn JO. HIV-1 pro-
tease inhibitors: A review for clinicians. JAMA 1997;
277:145–153.

10. Carmona A, Knobel H, Guelar A, et al. Factors influ-
encing survival in HIV infected patients treated with
HAART. Presented at 13th International AIDS Con-
ference. Durban, South Africa, July 9–14, 2000.

11. Walsh JC, Hertogs K, Gazzard B. Viral drug adher-
ence and pharmacokinetic indices in HIV-1 infected
patients on successful and failing protease inhibitor
(PI) based highly active antiretroviral therapy
(HAART). Presented at the 40th Interscience Confer-
ence of Antimicrobial Agents and Chemotherapy.
Toronto, Canada, September 17–20, 2000.

12. Hewitt R, Roberts JE, Shelton MJ, Esch LD. Psycho-
logical factors and future adherence to antiretroviral
therapy. Poster presented at the 1st International

BOTTONARI ET AL.726



AIDS Society Conference on HIV Pathogenesis and
Treatment. Buenos Aires, Argentina, July 8–11, 2000.

13. Crandall CS, Coleman R. AIDS-related stigmatization
and the disruption of social relationships. J Soc Pers
Relat 1992;9:163–177.

14. Lyter D, Valdiserri R, Kingsley L, Amoroso W, Ri-
naldo C. The HIV antibody test: Why gay and bisex-
ual men want or do not want to know their results.
Public Health Rep 1987;102:468–474.

15. Siegel K. AIDS: The social dimension. Psychiatr Ann
1986;16:168–172.

16. Safren SA, Gershuny BS, Hendriksen E. Symptoms of
posttraumatic stress and death anxiety in persons
with HIV and medication adherence difficulties.
AIDS Patient Care STDs 2003;17:657–664.

17. Katz S, Nevid JS. Risk factors associated with posttrau-
matic stress disorder symptomatology in HIV-infected
women. AIDS Patient Care STDs 2005;19:110–120.

18. Dohrenwend BS, Dohrenwend BP. Stressful Life
Events: Their Nature and Effects. Oxford, England:
John Wiley & Sons, 1974.

19. Dohrenwend BS, Dohrenwend BP. Stressful Life
Events and their Contexts. New York: Prodist, 1981.

20. Cohen S, Kamarck T, Mermelstein R. A global mea-
sure of perceived stress. J Health Soc Behav 1983;
24:385–396.

21. Murphy DA, Greenwell L, Hoffman D. Factors asso-
ciated with antiretroviral adherence among HIV-in-
fected women with children. Women Health 2002;
36:97–111.

22. Mellins CA, Kang E, Leu C, Havens JF, Chesney MA.
Longitudinal study of mental health and psychoso-
cial predictors of medical treatment adherence in
mothers living with HIV Disease. AIDS Patient Care
STDs 2003;17:407–416.

23. Brown GW, Harris TO. Social Origins of Depression:
A Study of Psychiatric Disorder in Women. New
York: Free Press, 1978.

24. Lewinsohn PM, Hoberman HM, Rosenbaum M. A
prospective study of risk factors for unipolar depres-
sion. J Abnorm Psychol 1988;97:251–264.

25. Monroe SM, Depue RA. Life stress and depression. In
Becker J, Kleinman A, eds. Psychosocial Aspects of
Depression. Hillsdale, NJ: Lawrence Erlbaum Associ-
ates, Inc., 1991:101–130.

26. Ostrow DG. Behavioral Aspects of AIDS. New York:
Plenum Press, 1991.

27. Roberts JE, Ciesla JA, Direnfeld D, Hewitt RG. Emo-
tional distress among HIV-positive individuals: The
roles of acute negative life events and psychological
diatheses. Pers Individ Dif 2001;30:241–257.

28. Delahanty DL, Bogart LM, Figler JL. Posttraumatic
stress disorder symptoms, salivary cortisol, medica-
tion adherence, and CD4 levels in HIV-positive indi-
viduals. AIDS Care 2004;16:247–260.

29. Weaver KE, Antoni MH, Lechner SC, et al. Perceived
stress mediates the effects of coping on the quality of

life of HIV-positive women on highly active anti-
retroviral therapy. AIDS Behav 2004;8:175–182.

30. New York State Department of Health HIV/AIDS
Quarterly Update-March 1998. www.health.state.ny.
us/nysdoh/aids/quarterlyupdate/03-1998/bufffalo.
htm (Last accessed March 30, 2005).

31. Zimmerman M, Coryell W, Corenthal C, Wilson S. A
self-report scale to diagnose major depressive disor-
der. Arch Gen Psychiatry 1986;43:1076–1081.

32. Rosenberg M. Society and the Adolescent Self-Image.
Princeton, NJ: Princeton University Press, 1965.

33. Eysenck SBG, Eysenck HJ, Barrett P. A revised ver-
sion of the psychoticism scale. Pers Individ Dif
1985;6:21–29.

34. Sarason IG, Johnson JH, Siegel JM. Assessing the im-
pact of life changes: Development of the life experi-
ences survey. J Consult Clin Psychol 1978;46:932–946.

35. 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.

36. R Development Core Team. R: A Language and En-
vironment for Statistical Computing. Vienna, Austria:
R Foundation for Statistical Computing, 2004.

37. Fox J. Effects: Effect Displays for Linear and Gener-
alized Linear Models. R package version 1.0-5 www.
r-project.org 2004. (Last accessed March 30, 2005).

38. Aiken LS, West SG. Multiple Regression: Testing and
Interpreting Interactions. Newbury Park, CA: Sage,
1991.

39. Ciesla JA, Roberts JE. Meta-analysis of the relation-
ship between HIV infection and risk for depressive
disorders. Am J Psychiatry 2001;158:725–730.

40. Hammen CL. Generation of stress in the course of
unipolar depression. J Abnorm Psychol 1991;100:
555–561.

41. Magnus K, Diener E, Fujita F, Pavot W. Extraversion
and neuroticism as predictors of objective life events:
A longitudinal analysis. J Pers Soc Psychol 1993;65:
1036–1053.

42. Evans DL, Ten Have TR, Douglas SD, et al. Associa-
tion of depression with viral load, CD8 T lympho-
cytes, and natural killer cells in women with HIV in-
fection. Am J Psychiatry 2002;159:1752–1759.

43. Monroe SM, Roberts JE. Conceptualizing and mea-
suring life stress: Problems, principles, procedures,
progress. Stress Med 1990;6:209–216.

Address reprint requests to:
John E. Roberts, Ph.D.

University at Buffalo 
State University of New York

Park Hall 221
Buffalo, NY 14260

E-mail: robertsj@buffalo.edu

STRESS AND HIV ADHERENCE 727


