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Abstract

Introduction—Previous studies suggest that indicators of central adiposity such as waist-to-hip 

ratio (WHR) and waist circumference may be altered by HIV infection, antiretroviral (ARV) 

treatment or both.

Methods—Waist and hip circumference and body mass index (BMI) were measured among 

participants of the Women’s Interagency HIV Study (WIHS) semiannually from 1999 to 2004. 

Generalized linear models evaluated longitudinal patterns of these measures and associations with 

demographic and clinical characteristics.
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Results—WHR was significantly larger while BMI, waist and hip circumference were 

significantly smaller at almost all eleven semiannual visits among 942 HIV-infected compared to 

266 HIV-uninfected women. Among HIV-uninfected women, mean waist and hip circumference 

and BMI increased over the 5 year study period (waist: +4.1 cm or 4.4%, hip: +3.76 cm or 3.5% 

and BMI +2.43 kg/m2 or 8.2%), while WHR remained stable. Among the HIV-infected women, 

waist and hip circumference, BMI and WHR did not significantly change.

Independent predictors of smaller BMI among HIV-infected women included White race, HCV 

seropositivity, current smoking, higher viral load and lower CD4. Independent predictors of larger 

WHR among HIV-infected women included age, White and Other non-African-American race, 

higher CD4 and PI use. Use of a HAART regimen was not an independent predictor of either BMI 

or WHR..

Conclusions—HIV-infected women had higher WHR compared to HIV-uninfected women, 

despite lower BMI, waist and hip measurements. BMI, waist and hip circumference increased over 

5 years among the HIV-uninfected women, but remained stable in the HIV-infected women. 

Among HIV-infected women, PI use was associated with larger WHR, although HAART use 

itself was not appreciably associated with either BMI or WHR.
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Introduction

The impact of highly active antiretroviral therapy (HAART) on HIV morbidity and 

mortality remains highly favorable a decade since its introduction in resource-rich1,2 and 

more recently in resource-limited settings.3 A variety of metabolic side-effects associated 

with HAART, including body fat changes, have been described 4,5 and continue to be a 

concern. Most publications about the impact of HIV and HAART on body fat changes have 

focused on men and initially suggested a mixed process of fat accumulation and fat loss.6 

More recent studies suggest that fat loss predominates.7–9 However, some have suggested 

that in the US, an epidemic of obesity among HIV-infected persons has become more 

common than wasting,10 paralleling the rise in obesity in the general US population. 11

A recent study of patterns of body circumference measurements over 4 years among HIV-

infected and –uninfected men found that waist and hip circumference increased in all men, 

regardless of HIV status or HAART use. Among HIV-infected men, WHR increased most in 

the HAART-treated group due to more rapid increases in waist than hip circumference.12

Both waist circumference and waist-to-hip ratio (WHR) are important markers of central 

adiposity and predictors of coronary heart disease in the general population, especially 

among women.13,14 As women comprise a growing proportion of HIV-infected individuals 

worldwide,15 it becomes increasingly important to understand the impact of HIV and 

HAART use on body fat distribution and cardiovascular risk among women. The objectives 

of this study therefore are to describe the longitudinal patterns of body mass index (BMI), 
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WHR and waist and hip circumferences over time in a cohort of HIV-infected and –

uninfected women, and to relate these patterns to demographic and clinical characteristics.

Methods

Study Population

The Women’s Interagency HIV Study (WIHS) is a prospective, multicenter cohort study 

established in 1994 to investigate health changes in women with and at risk for HIV 

infection. Of the original 2,625 participants enrolled at six sites (Bronx, Brooklyn, Chicago, 

Los Angeles, San Francisco and Washington, DC) between October 1994 and November 

1995, 2056 were HIV-infected and 569 were HIV-uninfected. Participants were recruited 

from community outreach and hospital-based programs and are evaluated every six months 

by standardized interviews and physical examination, as described elsewhere.16,17 

Phlebotomy for the determination of CD4 cell count, plasma HIV-1 RNA, HIV antibody for 

those previously testing HIV seronegative, and other laboratory parameters is performed. 

HCV antibody was determined at enrollment. Information about the use of all medications, 

including antiretroviral agents, is recorded at each study visit. Medications are prescribed by 

each participant’s primary care provider and not the study. The institutional review board for 

each participating site approved the WIHS study protocol.

Anthropometric measurements

WIHS participants underwent anthropometric measurements, standardized according to the 

Third National Health and Examination Survey (NHANES III) procedures18 at eleven 

semiannual study visits (WIHS study visits 10 – 20, referred to here as V10-V20) during the 

5 year study period (April/October 1999 – April/October 2004). The measurements used in 

this analysis, performed in duplicate, include height, weight, and waist and hip 

circumference. Participants wore lightweight clothing and removed shoes and heavy objects 

prior to being weighed. Each examiner completed a standardized training and certification 

program prior to the collection of anthropometric data and was recertified every two years. 

One exercise physiologist conducted training and certification of all examiners at each site. 

The upper and lower 1% of the anthropometric data points were reviewed by at least two 

investigators (JJ, SG, and/or KA) and those observations likely to be a result of error were 

set to missing. This did not reduce the number of participants in the study group.

Exclusion criteria

Of the 2625 women in the original WIHS cohort, 452 died and 351 withdrew from the study 

at or before visit 9, leaving 1822 participants available for anthropometric measurements at 

visit 10. Of these, 15 who had seroconverted to HIV were excluded and 434 women were 

excluded because of pregnancy or use of prednisone (topical and inhaled corticosteroids use 

excepted), megesterol, oxandrolone, DHEA or nandrolone during WIHS visits V8-V20, 

leaving 1373 potential participants. Of these 49 died and 116 withdrew from the study after 

visit 10 without having complete data on weight, height, waist and hip circumferences from 

at least 2 unique visits during the study period of V10-V20. The remaining study group of 

1208 women included 266 HIV uninfected and 942 HIV-infected.
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This final study population contributed a total of 8,745 person-visits between visits 10 to 20. 

For each subject, the index visit was defined as the participant’s first visit with complete 

weight, height, waist and hip circumference data during the V10-V20 study period. The 

index visit occurred at V10 for 879 participants (73%) and at V11 for 156 (13%). The last 

visit was defined as the participant’s latest visit with complete data during the V10-V20 

study period.

Antiretroviral (ARV) therapy use was categorized at each study visit. Regimens that met the 

International AIDS Society and the DHHS/Kaiser19 definition of HAART were classified as 

HAART. Use of non-HAART regimens were classified as either monotherapy or 

combination therapy. In analyses, we classified ARV therapy as: no therapy (No ART), 

monotherapy or combination therapy, and HAART. Use of non-nucleoside reverse transcript 

inhibitor (NNRTI) agents and protease inhibitor (PI) agents were also categorized as per the 

DHHS/Kaiser guidelines.19

Race was self-categorized as African-American (Hispanic and non-Hispanic), White 

(Hispanic and non-Hispanic) or Other (categories other than African-American or White). 

Ethnicity was categorized as Hispanic or Other. HIV-infected individuals were also 

analyzed according to CD4 cell counts and HIV RNA levels. Viral loads <400 c/ml were 

defined as equal to 400 c/ml before taking the log; a sensitivity analysis demonstrated 

similar results using 200 and 400 c/ml.

Statistical Analysis

The main outcomes for this study were body mass index (BMI) and waist-to-hip ratio 

(WHR). Categorical characteristics were expressed as percentages within HIV serostatus 

groups and compared in cross-sectional visit univariate analyses using Pearson’s chi-square 

test. Analysis of variance methods or t-tests were used to test the equality of means of 

continuous measures in cross-sectional visits across HIV serostatus groups.

Generalized linear models evaluated longitudinal changes in BMI and WHR over time and 

associations with covariates across all visits. The following co-variates are treated as time-

dependent variables: age, calendar time, current smoker, years of smoking, CD4 count, Log 

HIV RNA, ARV Therapy, WHR and BMI. Robust covariance methods were used to handle 

repeated measures from the same individual. Analyses were conducted using SAS software 

(Version 8, SAS Institute, Cary, NC). In general, separate analyses were performed for HIV-

infected and HIV-uninfected women.

Results

Demographic and clinical characteristics at the index visit

The study group consisted of 942 HIV-infected women and 266 HIV-uninfected women. 

Age, race, ethnicity, education and smoking history were similar in the two serogroups 

(Table 1). The race category of Other was almost entirely Hispanic women who do not 

categorize themselves as African-American or White. Women in both groups had a similar 

mean number of semiannual visits during the study period (7.2 visits). The mean follow-up 

time in years between index and last visit was somewhat greater for the HIV-infected 
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women (4.2 vs 4.0 y, p = 0.033). Mean BMI was higher among the HIV-uninfected than –

infected women (30.0 vs 28.0 kg/m2, p = 0.0003) but the mean BMI for both groups was in 

the overweight range or higher. Waist and hip circumferences at the index visit were 

significantly smaller among the HIV-infected women while WHR was significantly larger. 

There was no significant difference in the prevalence of menopause between the two groups 

but estrogen use, such as hormonal contraception, was more common among the HIV-

infected vs –uninfected women (14% versus 9 %, p = 0.047).

As expected, HCV infection was more common in the HIV-infected group (42% versus 

30%, p = 0.0004). Of the 370 HCV-Ab positive participants with HCV viral load data 

available, 370 (100%) had detectable HCV levels. Illicit drug use prevalence rates were 

similar between HIV-infected and –uninfected women. A history of any cocaine use, 

however, was less prevalent among the HIV-infected women than –uninfected: 25% versus 

32% (p = 0.02).

Among the HIV-infected women, the mean CD4 count at the index visit was 421 cells/ml, 

and the mean log viral load was 3.2. Twelve percent had a nadir CD4 < 50 cells/ml 

measured during a WIHS visit at or before their index visit. Twenty percent had not used 

any ARV therapy for at least one year prior to the index visit and 48% were using HAART 

at the index visit. At the index visit, 40% of the HIV-infected participants were using PI-

based regimens and 20% were using NNRTI-based regimens, including both HAART and 

non-HAART regimens.

Mean anthropometric values over time

Figure 1 shows patterns of mean BMI, waist and hip circumference, and WHR by HIV 

status during the five year study period. The sample sizes varied from visit to visit by 

approximately 20% for each HIV serogroup, with the peak at V12 and the minimum at V17 

for both serogroups. At V10, the beginning of the study period, the mean BMI was 

significantly smaller in the HIV-infected women compared to the –uninfected women (28.1 

kg vs. 29.4 kg, p = 0.032), yet mean WHR was larger in the HIV-infected women compared 

to the –uninfected women (0.90 vs 0.88, p = 0.0014).

During the study period, the mean BMI of HIV-infected women remained significantly 

smaller than the mean BMI of HIV-uninfected women at every study visit, with differences 

ranging from −1.29 kg/m2 to −4.33 kg/m2 (pooled p <0.024 or smaller). Mean BMI of the 

HIV-infected women did not significantly increase over time (28.15 kg/m2 at V10 versus 

28.22 kg/m2 at V20, p = 0.10). In contrast, mean BMI of the HIV-uninfected women 

increased over time by a total of 2.43 kg or 8.2% (29.44 kg/m2 at V10 to 31.87 kg/m2 at 

V20, p <0.0001). For the subset of women who had both an index visit at V10 and a last 

visit at V20 (HIV-infected, n = 469; HIV-uninfected, n = 136), the change in mean BMI 

over 5 years was very small for the HIV-infected women, while the HIV-uninfected women 

had a clear increase (HIV+: −0.05 kg/m2 vs HIV-: + 0.44 kg/m2, p <0.0001).

WHR was significantly larger among the HIV-infected women at all study visits, compared 

to the HIV-uninfected women (differences ranged from +0.016 to +0.032, p = 0.024 or less), 
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despite smaller mean BMI values. Among women with complete data at both V10 and V20, 

the mean change in V20-V10 WHR was not significant for either serogroup.

We analyzed mean waist and hip circumferences separately to see which measure might 

explain WHR patterns. Mean waist circumference was similar in both serogroups at the 

beginning of the study period (HIV− vs HIV+: 92.9 vs 91.4 cm, p = 0.26) while hip 

circumference was significantly smaller among the HIV-infected women (HIV− vs HIV+: 

105.4 vs 101.6 cm, p =0.002). Over time waist and hip circumferences each remained stable 

among HIV-infected women. In contrast, consistent increases over time occurred among the 

HIV-uninfected women for both waist (+4.1 cm or 4.4% increase) and hip circumference 

(+3.76 cm or 3.5% increase).

Predictors of BMI and WHR

Robust covariance univariate analysis of demographic, clinical and anthropometric data 

from all of the participants’ study visits (up to 6,819 observations among the HIV-infected 

women and 1,926 observations among the HIV-uninfected women) allowed us to estimate 

the effect of demographic and clinical variables on BMI and WHR (univariate data not 

shown). We then fit a robust covariance linear regression model (see Table 2A and B) for 

each HIV serostatus group, including all the variables analyzed in the univariate model. We 

excluded BMI from the final WHR models and WHR from the final BMI models because of 

the high degree of correlation between these two variables. NNRTI use had a minimal 

unadjusted association with WHR and was excluded from the WHR model due to co-

linearity problems of having 3 measures of ARV use in the model. PI use had a minimal 

unadjusted association with BMI and was similarly excluded from the final BMI model.

Independent predictors of a smaller BMI among HIV-infected women included White race 

compared to African-American (−2.64 kg/m2, p<0.0001), HCV seropositive status (−0.98 

kg/m2, p = 0.041), current smoking (−0.38 kg/m2, p =0.0006), higher viral load (−0.095 

kg/m2 per log HIV RNA PCR, p = 0.020),and lower CD4 count (−0.096 kg/m2 for every 

100 cell/mm3 decrease, p<0.0001). Age, ARV therapy category, including mono- or 

combination therapy (data not shown), and NNRTI use were not independently associated 

with BMI. Similar results were seen when WHR was included in the model (data not 

shown).

Independent predictors of a larger WHR among HIV-infected women included age in years 

(+0.019 increase in WHR per decade, p<0.0001), White and Other race compared to 

African-American (+0.017, p = 0.0009; and +0.016, p = 0.0003 respectively), CD4 count 

(+0.0013 for every 100 cell/mm3 increase, p =0.0002) and PI use (+0.0035, p = 0.044). 

ARV therapy category, including mono- and combination therapy (data not shown), viral 

load, HCV status and smoking status were not independently associated with WHR. When 

BMI was included in the model, results were similar except HCV status was marginally 

significant as a WHR predictor (+0.0097, p =0.0.051).

Among HIV-uninfected women, calendar time in years (+0.20 kg/m2 per year, p<0.0001), 

and current smoking (−1.12 kg/m2, p =0.0018) were independent predictors of BMI. When 

WHR was included in the model, results were similar (data not shown).
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Education beyond high school was the only independent predictor of WHR among HIV-

uninfected women (−0.031 decrease in WHR per decade, p = 0.006). When BMI was 

included in the model, age in years (+0.012 increase in WHR per decade, p = 0.029), Other 

race vs African-American race (+0.019, p =0.032), years of smoking (+0.0096 increase in 

WHR per 10 years of smoking, p = 0.012) and BMI (+0.0045 increase in WHR per kg/m2, 

p<0.0001) all independently predicted larger WHR, while calendar time in years (−0.0012 

per year, p = 0.007) and college education (−0.030, p =0.002) were independent predictors 

of smaller WHR.

Discussion

Findings from this large observational cohort study of HIV-infected women in the United 

States indicate no change in waist and hip circumference, WHR and BMI among HIV-

infected women over a 5 year period, in contrast to the consistent gains in BMI and waist 

and hip circumference seen in HIV-uninfected women. The stable pattern of these measures 

among HIV-infected women does not indicate increasing obesity or ongoing fat loss among 

the HIV-infected participants, many of whom received HAART. Of note, WHR was larger 

in the HIV-infected women compared to the HIV-uninfected women, despite the fact that 

HIV-infected women had smaller BMI, waist and hip circumferences. In addition, the mean 

BMI of all of the women, both HIV-infected and –uninfected, was consistently in the 

overweight range or higher.

Linear regression analysis of demographic and clinical predictors of BMI and WHR 

revealed differences between HIV serogroups. Among HIV-infected women, White race vs. 

Arican-American, HCV seropositivity, current smoking, lower CD4 and higher viral load 

predicted smaller BMI. Similarly, predictors of larger WHR among HIV-infected women 

included White or Other race (vs. African-American), age, and higher CD4. Although PI use 

was also independently associated with a larger WHR, HAART itself was not associated 

with either BMI or WHR. Among the HIV-uninfected women, there were fewer significant 

predictors of either BMI or WHR, perhaps in part due to smaller sample size: current 

smoking was associated with smaller BMI, and calendar time independently predicted larger 

BMI while higher education independently predicted smaller WHR.

The finding that BMI and waist circumference increased over time among the HIV-

uninfected women is consistent with the well-established observation that weight and waist 

circumference are now increasing in young and middle-aged adults in the general population 

in the USA.20–22 The increase of approximately 4% in waist circumference seen among the 

HIV-uninfected women in our study over a 5-year period is of similar magnitude to the 

2.8% increase over a 3-year period recently described among midlife American women.21 

The lack of such an increase among the HIV-infected women in our analysis is therefore 

quite striking, but is consistent with earlier studies from WIHS23,24 as well as studies from 

other cohorts12,25,26 that have noted a static weight pattern over time in HIV-infected 

women. A recent study from the MACS cohort, however, found that HIV-infected men had 

more rapid increases in waist circumference over five years than did HIV–uninfected men, 

unrelated to PI or NNRTI exposure. The men in this cohort were predominantly Caucasian 
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and were older than the women in our study group, and both factors may explain some of 

the differences from our findings. 27

Some authors have raised concerns that obesity has become more common than wasting 

among HIV-infected USA populations.10 Although most of the women in our study were 

overweight or obese at the beginning of the study period, our study indicates that obesity did 

not increase among urban HIV-infected women followed for 5 years, but did increase in 

comparable women not infected with HIV.

The HIV-infected women in this study had only mild HIV-related immunosuppression, with 

a mean index visit CD4 cell count of over 400 cells/mm3. This suggests that even in the 

setting of mild immunosuppression, HIV infection itself interferes with the usual age-

associated increases in weight and waist circumference seen in the U.S.,20 and is consistent 

with recent findings of Mwamburi et al..28 While higher CD4 was an independent predictor 

of larger BMI and WHR, the order of magnitude is not clinically significant.

The findings of a disproportionately large WHR in the setting of HIV infection is consistent 

with the observations of others that used direct measures of fat and found a relative 

preservation of trunkal fat.29 However, in another study from WIHS, Tien et al, using self-

report confirmed by circumference measurements, found a similar incidence of central 

hypertrophy among both HIV-infected and -uninfected women.24 In our study, in contrast, 

self-report was not incorporated into the endpoint definitions and the effect of ARV therapy 

category was analyzed. Although linear regression analysis did not indicate an independent 

effect of ARV therapy category (HAART vs nonHAART vs no therapy), we found PI use 

was an independent predictor of a larger WHR. This could be due an effect on waist 

circumference, hip circumference, or both and is compatible with previous findings of an 

association between PI use and trunk fat conservation.30

Several limitations of the present analysis warrant discussion. As with any observational 

cohort, participants were are not assigned to therapy in a randomized fashion. As HIV-

infected and –uninfected participants were similar in height (within 1 centimeter), we 

assume that the women were similar in body habitus in the past and that differences in 

anthropometrics at the index visit reflect the impact of HIV and/or ARV therapy. Some fat 

changes, however, may have already occurred among HIV-infected women prior to our 

study period. It is also possible that aging caused some HIV-infected women to gain fat over 

time while ARV use caused others to lose fat, leading to an overall lack of a mean change in 

longitudinal anthropometric measures. The multivariate analyses, however, do not indicate 

any age-related increase or decrease in BMI, and ARV therapy category is not associated 

with either an increase or a decrease in BMI or WHR, making this explanation unlikely.

This study did not assess the role of diet or physical activity, nor the transition to 

menopause. Although DEXA and CT/MRI scans are the method of choice to measure body 

composition in HIV-infected patients, these methods were neither economically nor 

logistically feasible in this large multicenter cohort study. Anthropometric measurements 

correlate well with DEXA in assessing central fat, including among obese women.31,32 

These inexpensive measurements can easily be done in clinical settings, and are a sound 
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alternative to DEXA and CT, especially when these measurements are performed after 

intensive training and certification of the examiners, as in this study. We used NHANES III 

methodology and standardized training of all clinicians by a single trainer to optimize 

precision. Several large cohort studies, such as the Study of Women’s Health Across North 

America (SWAN)21 and others33 have also used anthropometric measurements, greatly 

facilitating comparisons across studies.

This study has several strengths. The WIHS study, the largest cohort of HIV-infected 

women in the US, includes HIV-uninfected participants as a control. The predominantly 

African-American composition of the cohort is representative of the racial distribution of 

AIDS among women in the United States.34 Moreover, the study group has a high 

prevalence of obesity (33%), similar to prevalence of obesity among African-American 

women in the general US population (39%),35 and higher than other HIV cohort studies of 

lipodystrophy.

In summary, in this observational cohort we found static longitudinal anthropometric 

patterns among HIV-infected women over a 5 year period, in contrast to consistent gains in 

central adiposity seen in HIV-uninfected women over this time. Moreover, WHR was 

significantly and disproportionately larger while BMI, waist and hip circumference were 

smaller in HIV infected compared to HIV-uninfected women. We did not find evidence to 

support either increasing obesity or ongoing fat loss among the HIV-infected participants.

Both waist circumference and waist-to-hip ratio, as noted above, have been described as 

cardiovascular risk factors in HIV-uninfected women,13,14 and waist circumference may be 

a more powerful predictor of all-cause mortality than WHR.36,37 However, WHR has also 

been reported to be a significant predictor of inflammatory indices, including C-reactive 

protein in HIV-infected women.38 Further studies are needed to assess whether the smaller 

waist circumference and BMI seen among the HIV-infected women will be protective for 

morbidity and mortality in the setting of a disproportionately large WHR. Until the 

cardiovascular implications of these anthropometric patterns have been clarified, it remains 

prudent to monitor and treat the metabolic complications that arise in the setting of HIV, as 

per clinical guidelines. 39
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Figure 1. 
Mean [+/− standard error] at each study visit of the following anthropometric measures:

A: Waist-to-Hip ratio

B: Body Mass Index (kg/m2)

C: Waist circumference (cm)

D: Hip circumference (cm)
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Table 1

Characteristics of Study Group at Index Visit

HIV−
N = 266

HIV+
N = 942

P value a

Mean Age (years), [range] 40.7, [23–66] 41.6, [21–79] 0.10

Race† (%)

 African-American 62 59 0.33*

 Other 26 25

 White 12 16

Hispanic Ethnicity (%) 25 26 0.81*

Number of study visits per participant

 Mean [range] 7.2 [2–11] 7.2 [2–11] 0.99

 Follow-up time, mean (years) 4.0 4.2 0.033

BMI, kg/m2

 Mean 30.0 28.0 0.0003

 IQR 23.8 – 35.3 23.3 – 31.1

 Median 28.7 26.6

Height (cm), mean [range] 161.8, [139.7–175.3] 160.9, [132.1–185.4] 0.036

Waist circumference (cm), mean [range] 93.7, [62.0–172.0] 91.1, [60.8–151.0] 0.0341

Hip Circumference (cm), mean, [range] 106.3, [79.1–169.0] 101.3, [73.6–155.4] <0.0001

WHR, mean, [range] 0.877, [0.724–1.121] 0.899, [0.682–1.164] <0.001

Education (%)

 < High School 33 38 0.37*

 High School 34 31

 > High School 33 31

Years of Smoking, mean 15.9 14.9 0.26

Current smoking (%) 59 53 0.14*

Menopause (n, %) 46 (17) 209 (22) 0.09

Any Estrogen use, V8-V20 (%) 9 14 0.047

HCV Antibody + (n,%) 78 (30) 392 (42) 0.0004*

Illicit drug use (n, %)

 Opiate use in past 6 months 41(15) 123 (13) 0.31

 Any opiate use 76 (29) 228 (24) 0.15

 Cocaine use in past 6 months 14 (5) 32 (3) 0.20

 Any cocaine use 86 (32) 235 (25) 0.02

CD4 cells/mm3, mean [IQR] 1057 [781–1266] 421 [234–569] <0.0001

Nadir CD4 < 50 at/before index visit 116 (12)

Log HIV PCR, mean [IQR] 3.2 [1.9 – 4.2]

ARV use (n, %)

 No ARV use ≥ 1 year before Index visit 191 (20)

 HAART use at Index visit 450 (48)
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HIV−
N = 266

HIV+
N = 942

P value a

 PI use at Index visit ‡ 372 (40)

 NNRTI use at Index visit ‡ 194 (21)

a
P values are Satterthwaite unless otherwise indicated. Boldface indicates p value <0.05.

*
Fisher exact test

**
Chi-square

†
Race was self-categorized as African-American (Hispanic and non-Hispanic), White (Hispanic and non-Hispanic) or Other (all other races other 

than African-American or White)

‡
PI and NNRTI use include both HAART and non-HAART regimens
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