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Abstract
Few studies have evaluated age and racial/ethnic differences in the prevalence of symptoms in
HIV infection. Thus, the objective of this study was to compare the prevalence of gastrointestinal,
metabolic, general malaise, neurologic, or other self-reported symptoms by age and race/ethnicity
among 1,574 HIV-infected women enrolled in the Women’s Interagency HIV Study and 955 HIV-
infected men who have sex with men (MSM) enrolled in the Multicenter AIDS Cohort Study. All
patients had known dates of initiation of highly-active antiretroviral therapy. It was observed that
women ≥50 years were less likely to experience gastrointestinal symptoms (24% vs. 27%,
multivariable p=0.024), but more likely to experience general malaise (47% vs. 37%;
multivariable p=0.004), neurologic (44% vs. 38%; multivariable p=0.048), or other symptoms
(40% vs. 28%; multivariable P<0.001) compared to women <40 years of age. Only neurologic
symptoms had a higher prevalence among older MSM (52% vs. 37%; multivariable P=0.002),
largely driven by paresthesias (48% vs. 31%; multivariable p=0.004), the most common individual
symptom reported by men. Caucasian women generally had the highest prevalence of symptoms
and African-American women had the lowest prevalence. Few racial/ethnic differences were noted
for MSM. Depression and a prior diagnosis of AIDS were the strongest and most consistent
predictors of clinical symptoms in both cohorts. In summary, the prevalence of reported symptoms
varies with patient race/ethnicity, age, and modifiable factors such as depression and HIV disease
stage. Clinicians should consider these factors when counseling patients regarding potential
adverse effects of antiretrovirals or symptoms associated with HIV disease.
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Introduction
Reductions of 70% or more of new AIDS diagnoses and death have been reported in the
highly-active antiretroviral therapy (HAART) era (1-5). As a result, older HIV-infected
patients are one of the fastest growing demographics, with a quintupling of AIDS patients in
the U.S. over 50 years of age between 1990-2000 (6). The HIV epidemic also has
disproportionately affected minority populations, particularly African Americans. In the
U.S., among the growing number of HIV/AIDS cases in women, 80% were from minority
populations, consisting of African Americans (64%) and Hispanics (15%) (7).

Prior studies have justifiably focused on modifiers of the effectiveness of HAART (2-4), but
few have focused on potential demographic differences in adverse effects of HAART (8).
Serious, often life-threatening, adverse events have been attributed to antiretrovirals,
including liver, kidney and cardiovascular dysfunction (8-13). Symptoms, however, are
much more common and directly impact the quality of life of the majority of HIV-infected
patients. The etiology of symptoms in HIV patients is complex and may be related to HIV
infection, HAART use, or both, and further may vary according to demographic or clinical
characteristics of HIV patients.

We recently evaluated the prevalence of symptoms among women enrolled in the Women’s
Interagency HIV Study (WIHS), a multicenter cohort study primarily consisting of women
from minority racial/ethnic groups. We reported that two-thirds of all HIV-infected women
experienced at least one symptom, most commonly diarrhea, nausea/vomiting, body fat
redistribution, myalgias and paresthesias (14). Few others have comprehensibly examined
the prevalence of individual symptoms in the HAART era (9,11,12,15,16). A recent study
confirmed the high prevalence of symptoms among HIV patients in palliative care, and
further indicated that few symptoms were being adequately treated (17). Thus, we extend
our previous work to HIV-infected and demographically similar HIV-uninfected subjects
enrolled in the WIHS and the Multicenter AIDS Cohort Study (MACS), a multicenter cohort
study of men who have sex with men (MSM). Our objective was to present a comprehensive
analysis of factors associated with self-reported symptoms, with a specific focus on age and
race/ethnicity.

Methods
Study Population, Design and Follow-Up

The WIHS (18) is an ongoing multicenter cohort study of HIV infection among women
followed at six month intervals. A total of 2,791 HIV-infected and 975 HIV-uninfected
women were enrolled in six U.S. sites: Bronx/Manhattan, NY; Brooklyn, NY; Chicago, IL;
Los Angeles, CA; San Francisco, CA; and Washington, DC. The MACS (19) is an ongoing
cohort study of HIV infection among MSM also followed at 6 month intervals. A total of
2,883 HIV-infected and 4,089 HIV-uninfected MSM were enrolled in the MACS in four US
cities: Baltimore, MD; Pittsburgh, PA; Chicago, IL; and Los Angeles, CA. Semi-annual
visits for each cohort involve physical exams and specimen collection, and the
administration of detailed questionnaires to ascertain comprehensive sociodemographic,
pharmacy, and clinical data including the prevalence of symptoms.

The study population for this analysis consisted of HIV-infected WIHS and MACS
participants who provided self-report data on 13 symptoms and who reported HAART
initiation between 1995-2004. HAART was defined according to DHHS/Kaiser Panel
guidelines (20). Participants in racial/ethnic categories other than African American,
Caucasian or Hispanic were excluded due to small sample size. Follow-up was also
restricted to years when symptoms were comprehensibly assessed in WIHS (between
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October 1999 and April 2004) and MACS (between April 2001 and April 2004). Of 2,791
HIV-infected WIHS participants and 2,883 HIV-infected MACS participants, 1,867 and
1,312, respectively had initiated HAART by 2004. Study exclusions resulted in a final study
population of 1,574 WIHS and 955 MACS participants. For comparison, and to help
disentangle the effects of HIV and HAART use on the occurrence of symptoms, we also
studied HIV-uninfected participants in WIHS and MACS with available symptom data and
who were followed during same study years as HIV-infected participants. HIV-uninfected
comparators included 711 WIHS and 1126 MACS participants.

Study Parameters
At each study visit, WIHS and MACS participants were asked if they experienced certain
symptoms at any time since the last semi-annual study visit. Study endpoints consisted of
the following 13 symptoms which were assessed in both cohorts: 1) gastrointestinal: nausea/
vomiting, abdominal pains or cramps, diarrhea; 2) metabolic: fever, body fat redistribution
(i.e., “shifting of your body fat” in WIHS and “fat maldistribution or abnormal changes in
body fat” in MACS); 3) general malaise: fatigue (i.e., “drowsiness/tiredness”), myalgias
(i.e., “muscle aches or pains”); 4) neurologic: paresthesias (i.e., “pain/tingling in feet or
hands”), dizziness, headaches; and, 5) other: rash, weight loss, night sweats.

The primary predictors of interest were age (<40, 40-49, ≥50 years) and race/ethnicity
(African American, Caucasian, Hispanic). Additional parameters examined were CD4+ T-
cell counts (per 100 cell increase), HIV RNA levels (per 1 log increase), prior report of
clinical AIDS, years since initiation of HAART (≤1, 1-4, ≥4 years), HAART class (no
antiretrovirals, protease inhibitor [PI]-containing, PI-sparing), alcohol intake since the last
visit (0, 1, ≥2 drinks per week), body mass index (BMI) (<25, 25-30, ≥30 kg/m2 ),
education level (<high school, high school, some college or graduate training), and presence
of depression defined as Center for Epidemiological Studies Depression (CES-D) Scale ≥16.
Additionally, HAART use was categorized as: (1) stable (i.e., reporting the same HAART
regimen between study visits); (2) switched (i.e., reporting a different HAART regimen
between study visits); (3) discontinued all antiretrovirals, or; (4) discontinued some but not
all antiretrovirals (i.e., reporting a transition from HAART use to either monotherapy or
two-drug regimens). Since CES-D is measured only at every other visit in WIHS, we
examined depression only at HAART initiation. All other parameters were time-updated
over follow-up.

Statistical Methods
The unit of observation for analyses was a pair of study visits one year or less apart after the
initiation of HAART. WIHS participants contributed up to eight pairs to analyses between
WIHS visits 11 (October 1999 - March 2000) and 19 (October 2003 - March 2004). MACS
participants contributed up to five pairs between MACS visits 35 (April 2001 - September
2001) and 40 (October 2003 - March 2004). Time-updated exposures were assessed at the
first visit in a pair of visits and symptoms at the second visit in the pair, thus ensuring the
assessment of exposure prior to the outcome. The exception to this convention was the
measurement of the pattern of HAART use (e.g., stable, switched or discontinued HAART),
which was assessed during the interval defined by the pair of visits.

Since there were substantial differences in demographics between cohorts, analyses were
stratified, and, therefore, symptoms were not directly compared by gender. Analyses
compared the prevalence of each of 13 symptoms by age and race/ethnicity within each
cohort. We also determined the prevalence of symptoms by category (i.e., gastrointestinal,
metabolic, general malaise, neurologic, and other) and overall as presence of one or more
symptoms. For each outcome measure, fully adjusted logistic regression models were
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constructed to evaluate the association of age and race/ethnicity. Models for HIV-uninfected
participants adjusted for all factors except HIV or antiretroviral specific parameters.
Generalized estimating equation methods (21) using PROC GENMOD in SAS (Version 9.0,
Cary, NC) accounted for within-individual correlation between repeated observations, using
robust standard errors and an exchangeable working correlation structure.

Results
Study participants included 1,574 HIV-infected women enrolled in WIHS who contributed
8,253 paired visits (median five pairs per person), and 955 HIV-infected MSM enrolled in
MACS who contributed 2,919 paired visits (median 3 pairs per person). As demonstrated in
Table 1, there were substantial differences in clinical and demographic characteristics
between groups, which reflect the very different target populations for the WIHS and
MACS. Compared to WIHS participants, MACS participants were older, more likely
Caucasian, had higher education levels, had more alcohol consumption, had lower levels of
depression, and had lower levels of obesity. MACS participants also had more stable
HAART use, higher use of PIs, and improved HIV parameters.

The frequency and type of reported symptoms among HIV-infected WIHS and MACS study
participants were similar (Figure 1; top panel). The most commonly reported categories of
symptoms overall were neurologic (41.4% in WIHS, 43.1% in MACS) and general malaise
(41.7% in WIHS and 30.9% in MACS). The average number of symptoms reported by
participants at each visit were 2.2 (standard deviation [SD] 2.5) and 1.9 (SD 2.1) in WIHS
and MACS, respectively. Overall, more than two-thirds of participants in each cohort
reported at least one symptom at a given study visit, with 24.5% and 19.6% in WIHS and
MACS, respectively, reporting four or more symptoms. The frequency and type of reported
symptoms among HIV-uninfected participants were also similar by cohort, but at lower
levels compared to HIV-infected participants (Figure 1; bottom panel).

Association of Age and Symptoms in HIV Patients
In WIHS, the average number of symptoms reported by age were 1.9 (SD 2.3), 2.5 (SD 2.6),
and 2.4 (SD 2.5) among those <40, 40-50 and ≥50 years, respectively. The corresponding
ORs by age for the prevalence of one or more symptoms in WIHS were 1.2 (95% CI= 1.0,
1.4) and 1.2 (95% CI= 0.9, 1.6) in the two older age groups, respectively, compared to those
younger than 40 years (Table 2). In MACS, the average number of symptoms reported by
age were 1.7 (SD 2.1), 1.9 (SD 2.2), and 2.1 (SD 2.1) among those <40, 40-50 and ≥50
years, respectively. The corresponding ORs by age for the prevalence of one or more
symptoms in MACS were 1.2 (95% CI= 0.8, 1.7) and 1.8 (95% CI= 1.2, 2.7) in the two
older age categories, respectively (Table 2).

In WIHS, individual symptoms elevated in older age categories included body fat
redistribution, myalgias, paresthesias, weight loss and night sweats. Each of these
symptoms, except body fat redistribution, was significantly elevated in both older age
groups with evidence of an increasing trend with older age. Other symptoms including
abdominal pain or cramps, and headaches were significantly lower for older age categories
among women. In MACS, the only individual symptom associated with older age was
paresthesias: 47.9% of MSM ≥50 years of age reported paresthesias compared to 30.6% of
MSM <40 years of age (OR=1.8; 95% CI=1.2, 2.8) (Table 2).

Association of Race/Ethnicity and Symptoms in HIV Patients
The average number of symptoms reported at each WIHS visit by race/ethnicity were 2.1
(SD 2.4), 2.2 (SD 2.5), and 2.6 (SD 2.6) for African Americans, Hispanics, and Caucasians,
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respectively. The corresponding ORs by race/ethnicity for one or more symptoms were 1.4
(95% CI= 1.1, 1.8) comparing Caucasians to African Americans, and 1.4 (95% CI= 1.1, 1.8)
comparing Caucasians to Hispanics (Table 3). The average number of symptoms reported at
each MACS visit by race/ethnicity were 1.7 (SD 2.0), 2.1 (SD 2.2), and 2.0 (SD 2.1) for
African Americans, Hispanics, and Caucasians, respectively. The ORs for one or more
symptoms by race/ethnicity in MACS did not reach statistical significance (p>0.05).

In WIHS, Caucasian women had the highest prevalence for virtually all individual
symptoms. In multivariable models, Caucasian women, compared to African Americans,
had significantly higher odds of abdominal cramps, diarrhea, body fat redistribution, fatigue,
dizziness, and headaches, and a lower odds of weight loss. Hispanic women had a higher
odds of nausea/vomiting, body fat redistribution, fatigue, and dizziness, and a lower odds of
night sweats compared to African Americans. Finally, Caucasian women had significantly
increased odds of only diarrhea and night sweats compared to Hispanics. Fewer differences
were noted for individual symptoms by race among MACS participants. Hispanic MSM,
compared to African-American MSM, had a higher odds of reporting nausea/vomiting
(OR=2.3; 95% CI= 1.1, 5.1), and body fat redistribution (OR=2.8; 95% CI= 1.2, 6.2). No
statistically significant differences were noted for symptoms comparing Caucasians to
Hispanic or African-American MSM.

Other Factors Associated with Symptoms in HIV Patients
The strongest predictors of symptoms were depression (i.e., CES-D score ≥16) and a prior
diagnosis of clinical AIDS (Table 4 for WIHS and Table 5 for MACS). Depression was
associated with ORs for one or more symptoms of 2.5 (95% CI= 2.1, 2.9) and 1.8 (95% CI=
1.3, 2.5) in WIHS and MACS, respectively. Clinical AIDS was associated with ORs of 1.7
(95% CI= 1.4, 2.0) and 2.1 (95% CI= 1.4, 3.0) in WIHS and MACS, respectively. These
factors were also associated with all symptom categories (except depression for metabolic
symptoms in MACS). Other consistent predictors of symptoms in each cohort included PI-
containing HAART regimens, discontinuation or switching of HAART, and higher HIV
RNA levels.

Symptoms Among HIV-Uninfected Participants
In WIHS, HIV-uninfected women ≥50 years of age were more likely to report one or more
symptoms compared to younger HIV-uninfected women (OR= 1.6; 95% CI= 1.1, 2.3).
Caucasian women were also more likely to report one or more symptoms compared to
African Americans (OR= 1.8; 95% CI= 1.3, 2.7) and Hispanics (OR= 1.6; 95% CI= 1.1,
2.3). Depression was the only other significant predictor of symptoms for HIV-uninfected
women. In MACS, age and race/ethnicity were not significant predictors of one or more
symptoms. However, similar to HIV-infected MSM, paresthesias was more common in
MSM ≥50 years of age compared to younger MSM (OR= 2.3; 95% CI= 1.4, 3.8). Other
significant predictors of one or more symptoms for HIV-uninfected MSM included
depression and BMI ≥30.

Discussion
We report on the high prevalence of symptoms among HAART users in two distinct but key
segments of the current HIV/AIDS epidemic, that is, MSM and women from minority racial/
ethnic groups. Two-thirds of participants receiving HAART in each cohort experienced at
least one symptom with about 20-25% in each cohort reporting four or more symptoms.
Older age and Caucasian race were associated with a higher prevalence of certain
symptoms, particularly among women. However, other factors were stronger and more
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consistent predictors of symptoms, including depression, clinical AIDS diagnoses, higher
HIV RNA levels, changing HAART regimens and PI-containing HAART.

Older age was associated with a higher likelihood of reporting several symptoms among
HIV-infected women, including body fat redistribution, myalgias, paresthesias, weight loss
and night sweats but only paresthesias was increased among older MSM. Older women were
also less likely to experience abdominal pain/cramps and headaches, but these were not
observed for MSM. Other studies have also indicated an association of older age and a
higher probability of paresthesias (11,15), weight loss (15), and body fat changes or
lipodystrophy (11,22-24), and a lower probability of headaches (15) and diarrhea (15).
Others have found no association of age and symptoms for body fat redistribution (15),
dizziness (15), headaches, myalgias (15), diarrhea (11), and other symptoms (11,15,25-27).
Of these studies, only one large cross-sectional study of 3,745 HIV-infected patients was
specifically designed to assess age differences in the prevalence of symptoms, although most
study participants had never received HAART (15).

Racial/ethnic differences in the prevalence of symptoms were more prominent in WIHS, as
Caucasian women had a higher prevalence of most symptoms compared to Hispanics or
African Americans. In MACS, Hispanic MSM had the highest probability of nausea/
vomiting, and African-American MSM reported a substantially lower prevalence of body fat
redistribution compared to other racial/ethnic groups. Other symptoms were generally
similar by race/ethnicity in the MACS. Few others have examined racial/ethnic differences
in symptoms. Zingmond et al. (15) reported a lower prevalence of most symptoms for non-
Caucasians besides weight loss which was higher in non-Caucasians. Others have reported a
lower risk of lipodystrophy in Hispanics compared to Caucasians, and no association with
race/ethnicity for nausea/vomiting (27) and fatigue (25,26).

These results highlight important differences in the prevalence of certain symptoms by age
and race/ethnicity with long-term use of HAART, independent of major confounding
factors. However, further study is warranted to determine why symptoms vary by age and
race/ethnicity in HIV patients. It is conceivable, for example, that there are host genetic
differences by race that influence risk of symptoms in HIV-infected patients receiving
HAART, but this has not been reported in the literature. It is also possible that a higher
comorbidity burden in older patients, and/or reduced tolerability to HAART contributes to
the increased prevalence of symptoms. On the other hand, our study results may reflect
general differences in the occurrence of symptoms not specific to HIV infection. For
example, the relationship of age and certain symptoms among women are also consistent
with age-related hormonal changes. For example, the higher prevalence of abdominal pain
or cramps and headaches in younger women may reflect menstrual symptoms and the higher
prevalence of body fat redistribution and night sweats in older women may reflect
menopausal symptoms. In support of this possibility, results were similar for these
symptoms with respect to age among women in our parallel analysis among HIV-uninfected
participants, albeit at much lower levels.

Our results also highlight the complex etiology of symptoms in HIV-infected patients. We
identified several factors suggesting symptoms were related to both HIV disease (i.e., AIDS
diagnosis and HIV RNA levels) and HAART use (i.e., discontinuation of antiretrovirals and
PI-containing HAART). The observation that symptoms cannot be attributed solely to HIV
infection or HAART use alone is consistent with our prior study on this topic which
demonstrated a high prevalence of symptoms among HIV-uninfected women and HIV-
infected women not receiving HAART (14).
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The main strengths of the current study compared to other studies on this topic are the
longitudinal study design, the inclusion of HIV-infected MSM and women with known dates
of initiation of HAART, and the inclusion of demographically similar HIV-uninfected
controls. Furthermore, the analyses were carried out in two well-established cohorts using
similar methods to assess a wide range of potential confounding factors. Analyses were
adjusted not only for factors related to HAART use including duration and changes in
regimens over time, but also for important individual characteristics including clinical
depression, HIV disease stage, BMI and alcohol use.

There were several study limitations. First, the survey questions for clinical symptoms and
years administered were not identical in WIHS and MACS. These cohorts were also very
different with respect to many characteristics, particularly age, race/ethnicity, education, and
income levels. Despite these differences, the prevalence of reported symptoms was
remarkably similar between cohorts. Nevertheless, differences in study results between
cohorts should not be attributed to differences by gender, and may instead reflect
sociodemographic differences, or perhaps different interpretation of survey questions
between men and women (e.g., shifting of body fat). Further study of gender differences in
symptoms is warranted. A second limitation was that our analysis evaluated only 13
symptoms assessed in both cohorts. It is possible that other symptoms common among HIV-
infected patients will have a different association with age, race/ethnicity and other factors.
A third potential limitation is recall bias since the symptoms were assessed by self-report.
However, we do not feel this was a major source of bias since symptoms were assessed in
the recent past (prior six months), and it is not likely that in this time frame there would be
substantial differential recall of symptoms by age or race/ethnicity. Furthermore, substantial
efforts were made in WIHS and MACS to ensure the collection of standardized data for all
participants and across visits. Finally, given statistical power issues, we were unable to look
at the association of particular drugs or regimens, which may contribute to our findings.

In summary, we identified a higher prevalence of reported body fat redistribution, myalgias,
paresthesias, weight loss and night sweats among older women receiving HAART, and a
higher prevalence of paresthesias among older MSM receiving HAART. Caucasian women
also generally reported more symptoms compared to other race/ethnicities, with few racial/
ethnic differences for MSM. The most consistent predictors of symptoms across cohorts and
symptom categories were depression and advanced HIV disease stage. Thus, treatment of
depression and control of HIV disease remain the key factors for reducing the very high
burden of symptoms in HIV patients. Despite adjustment for these and other factors, the
prevalence of many symptoms remained substantially higher among older and Caucasian
women, raising concerns of adverse effects on quality of life in these groups with continued
and potentially lifelong use of HAART.
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Figure 1.
Symptoms reported by HIV-infected and HIV-uninfected study participants. Top panel
presents percent of HIV-infected participants with any, gastrointestinal (gastro), metabolic,
malaise, neurologic (neuro), or other symptoms in Women’s Interagency HIV Study
(WIHS) (white bars) and Multicenter AIDS Cohort Study (MACS) (black bars). Bottom
panel presents the same for HIV-uninfected participants.
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Table 1
Baseline Comparison of HIV-Infected Participants a

WIHS MACS

Number of participants 1574 955

Number of paired visits 8253 2919

Age category, %

   <40 years 56.6 29.2

   40 - 50 years 34.5 46.3

   ≥50 years 8.9 24.5

Race/ethnicity, %

   African American 55.8 26.4

   Hispanic 30.0 12.6

   Caucasian 14.2 61.1

Baseline education

   < High school education 38.4 6.8

   Completed high school 29.4 17.2

   > High school education 32.2 76.0

Alcohol consumption

   none 59.9 23.4

   1 drink/week 18.4 28.7

   ≥2 drink/week 21.7 47.9

Baseline CES-D score ≥16 51.1 27.6

Body Mass Index

   <24.9 37.3 56.1

   25.0-29.9 32.7 35.2

   ≥30.0 30.1 8.7

Prior diagnosis of AIDS, % 36.5 15.6

Mean CD4+ cell count, cells/μl 438.2 526.0

Mean log HIV RNA, copies/ml 7.1 5.7

Mean years since HAART initiation 2.4 3.8

Pattern of HAART use

   Stable use 54.7 62.9

   Switched regimens 14.7 18.3

   Discontinue some ARVs 24.8 14.1

   Discontinue all ARVs 5.8 4.6

HAART class

   No ARVs 16.9 9.2

   PI-containing 43.1 50.1

   PI-sparing 39.9 40.7

ARV = antiretrovirals; CES-D = Center for Epidemiological Studies Depression; HAART = highly-active antiretroviral therapy; PI = protease
inhibitor.

a
All comparisons by cohortwere P<0.001 using Pearson’s Chi-square test for categorical variables and Wilcoxon rank-sum test for continuous

variables.
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