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Abstract

Objective—To assess the association of HIV infection with body weight and composition in
Rwandan women.

Design—Body weight and composition, the latter determined by bioelectrical impedance
analysis (BIA) and by anthropometry, were compared in 620 HIV-positive and 211 HIV-negative
participants. Associations of HIV with body composition were assessed, and t tests compared the
groups.

Results—HIV-positive women were younger (=7.0 years, P <.001) and shorter (- 2.1 cm,P <.
001). Mean body weight, body mass index (BMI), total body fat, and waist-to-hip ratio (WHR)
were similar. Mean fat-free mass was 2.5% greater in HIV-negative participants, and 19% of HIV-
positive group had BMI <18.5 kg/m?2 versus 26% of the HIV-negative group (P < .05). CD4
counts and body composition were not associated.

Conclusions—Malnutrition was common in this cohort of Rwandan women. However, HIV
infection was not associated with nutritional status. Factors other than malnutrition may influence
quality-of-life outcomes in HIV-infected Rwandan women. Initiatives to improve nutritional status
should be population-wide and not restricted to the HIV-infected population.
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Introduction

Malnutrition is associated with untreated HIV infection in the developed and in the
developing countries and includes depletion of both body fat and fat-free mass.12 Many
factors affect nutritional status, including genetic and environmental influences, as well as
the effects of acute and chronic illnesses. Malnutrition in HIV infection has been associated
with adverse outcomes, including shortened survival and decreased quality of life.l In HIV-
negative persons, severe malnutrition impairs immunity as measured by CD4 lymphocytes?
and is a major predictor of mortality in HIVV-infected patients starting antiretroviral therapy
(ART).3

However, malnutrition is common in many developing countries, especially in sub-Saharan
Africa, regardless of whether HIV is present.# Studies from Africa have shown lower
physical activity and prolonged illness in patients with lower body mass index (BMI),
irrespective of HIV infection.> One study compared body composition changes in HIV-
positive and HIV-negative lactating South African women,® but there are few studies in
developing countries comparing nutritional status in HIV-positive and HIV-negative
individuals in the general population. The interactions between malnutrition and HIV
infection are not well described particularly in sub-Saharan Africans, for whom both HIV
infection and malnutrition are the most prevalent worldwide.

Our primary aim was to assess the association of HIV infection with body composition and
fat distribution in HIV-negative and antiretroviral (ARV)-naive HIV-positive Rwandan
women. Although nutritional status includes both macro- and micronutrition, our study
focused on macronutritional body composition measurements. We compared the results
using bioelectrical impedance analysis (BIA) and anthropometric measurements. Although
criterion measures of body composition in HIV-infected and uninfected Rwandan women
were not available for this field study, we felt that the results of measurements of the same
body compartments by 2 completely independent methods, if consistent, would strengthen
our conclusions.

Participants and Methods

Participants

This is a cross-sectional analysis of enrollment data from the Rwanda Women's
Interassociation Study and Assessment (RWISA), an observational prospective cohort study
investigating the effectiveness and toxicity of ART in HIV-infected Rwandan women. The
HIV-infected patients were treatment-naive at the time these measurements were made. A
total of 936 (710 HIV-infected and 226 HIV-uninfected) individuals were enrolled between
May 15 and November 15, 2005. Informed consent was obtained in accordance with
protocols approved by the Rwandan National Ethics Committee and the Institutional Review
Board (IRB) of Montefiore Medical Center, Bronx, New York. Inclusion criteria included
age >25 years, willingness to be HIV tested and return for follow-up, presence in Rwanda in
1994, and for HIV-infected women naiveté to ART, except exposure to single-dose
nevirapine (NVP). At study entry, participants provided historical information including
medical history, demographic parameters, psychosocial history, experience of trauma during
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the 1994 Rwandan genocide, and symptoms of depression and posttraumatic stress. A
physical examination was performed and specimens were taken for CD4 count, full blood
count, and other laboratory studies.

Body Composition Measurements

Anthropometric measurements and BIA were performed. Nurses who performed the
evaluations were trained on proper anthropometry with anatomic placement of the tape
measure and location of skin folds by trained clinicians in the Women's Interagency HIV
Study (WIHS), a US cohort study. Anthropo-metric measurements were performed in
duplicate, with provisions for a third measurement in the case of discrepancy. Standing
height and weight were measured while the participant was wearing light clothing and no
shoes, whereas hip and waist circumferences were taken without clothing. Waist
circumference was measured 2 cm above the posterior iliac crest. Hip circumference was
measured at the level of anterior superior iliac spine or at the broadest circumference below
the waist. Two measurements were taken; if they differed by =2 cm, a third measurement
was taken, and the mean of the closest 2 was used to calculate waist-to-hip ratio (WHR).
Three measurements of skin folds at mid triceps, front thigh, subscapular, and suprailiac
were taken, read to the nearest 0.2 mm, and an average obtained for each site.” The results of
triceps and subscapular skinfold measurements were used to estimate body fat and fat-free
mass. Impedance measurements were taken using a standard tetrapolar electrode placement
on the hand and foot. Total body fat and fat-free mass were calculated from resistance and
reactance using standard formulae.8 Body mass index was calculated as weight in kg/(height
in meters)?.

Race has an important influence on the estimation of body composition, especially using
anthropometry.® However, most of the commonly used anthropometric equations were
derived using results from Caucasians. For this reason, we derived the equation used in this
study from results of anthropometric measurements and dual energy x-ray absorptiometry
(DEXA) studies obtained in 102 African-American women studied at St Luke's-Roosevelt
Hospital Center, after informed consent, in IRB-approved studies. The technique compared
the log sum of skinfolds to body fat percentage, as determined by a criterion method, similar
to the method of Durnin and Womersley.10:11 In this study, only the triceps and subscapular
skin fold results were included in the model to narrow the resulting confidence intervals
associated with including multiple measurements. The sum of the logs of triceps and
subscapular skinfolds were strongly associated with body fat content as determined by
DEXA scanning (r2 = .80; Figure 1). The estimating equation for body fat percentage was
then applied in this study.

Statistical Analysis

Statistical analyses were performed using Statistical Package for the Social Sciences (SPSS)
version 10.7. The means and standard deviations of the study parameters were calculated for
HIV-positive group and controls. Waist and hip circumferences and WHR were used to
assess body fat distribution. Effects of HIV infection on body composition and fat
distribution were assessed both in unadjusted and in age- and height-adjusted analyses.
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Groups were compared by t test. To further determine the possible effects of immune
deficiency on body composition, CD4 counts were plotted as a function of fat-free mass.

The analysis included 831 women (620 HIV-positive and 211 HIV-negative) who had
complete data for anthropometric measures and BIA. HIV-infected women were younger
(=7.0 years, P <.001) and slightly but significantly shorter (=2.1 cm, P <.001) than HIV-
negative women (Table 1). In contrast, mean body weight, BMI, total body fat by BIA, and
WHRs were similar in the 2 groups, both in unadjusted and in age- and height-adjusted
results. The distribution of BMI in the 2 groups was similar and skewed toward lower values
(Figure 2). Nineteen percent of the HIV-positive group had values of BMI below 18.5
kg/m?2, compared to 26% of the HIV-negative group (P < .05). Mean fat-free mass by BIA
was 2.5% greater in controls than in HIV-positive women (Table 1), and mean body fat
content by anthropometry was lower in HIV-positive women than in controls, but there were
no statistically significant differences after age and height adjustment.

The results of these studies show no significant differences in mean body composition in the
HIV-positive and control groups by either BIA or anthropometry. Figure 3A shows the
regression line comparing unadjusted total body fat calculated by BIA and by the
anthropometric equation. There is close correlation between the results (r2 = .48; P <.001).
Bland Altman analysis suggests the presence of a systematic error, with higher values for
BIA at low body fat contents and higher values for anthropometry at higher body fat
contents (Figure 3B).

Mean CD4 lymphocyte count was significantly lower in HIV-positive women than HIV-
negative women (280+161 vs 897 + 344 cells/mm3, P < .0001). However, there were no
significant associations between CD4 counts and body composition in either group (data not
shown).

Discussion

We found that body fat and fat-free mass were similar in untreated, HIV-infected, and
uninfected Rwandan women in this cohort, which is in contrast to the results of many prior
studies.12:13 These findings were similar whether the body composition data were calculated
from BIA or from anthropo-metric measurements, after adjustment for differences in age
and height. In addition, HIV infection was not associated with differences in body fat
distribution, as estimated by WHR. Others have reported that HIV infection results in
considerable loss of body weight and changes in body fat distribution.141> Both HIV-
positive and HIV-negative women in our study demonstrated characteristics of poor
nutrition, but an association of AIDS with body composition was not noted. However, the
clinical course of HIV disease may affect longevity and well-being of Rwandan women, as
others have found that nutritional deficiencies are more likely to occur in HIVV-positive
people.18 Although characteristics of malnutrition were evident in both groups, our findings
of body composition measures attributable to malnutrition were quantitatively similar to
others’ findings.14 Because inclusion in this study was limited to clinically stable people, it
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is possible that HIV-infected individuals with more advanced immunosuppression, or
clinical instability due to superimposed opportunistic disease, were not represented in this
cohort.

Both study groups contained substantial numbers of mal-nourished participants. In 1995, an
expert committee of the World Health Organization (WHO) published a report categorizing
different populations’ nutritional status, with malnutrition defined as BMI less than 18.5
kg/m2.17 They considered 20% to 39% to be high prevalence of malnutrition. In our study,
the proportion of women with BMI less than 18.5 kg/m2 was 19% in the HIV-positive group
and 26% in HIV-negative group, indicating a moderate-to-high population prevalence of
malnutrition, irrespective of HIV infection. The BMI distributions among the 2 groups were
also similar (Figure 2). Our findings are supported by a prior Rwandan study performed
from 1988 to 1992, which demonstrated similar mean BMI (22.6 and 22.8 kg/m?) in HIV-
infected and uninfected women, respectively.1® Lower dietary intake demonstrated by
undernutrition in this study is a common social and economic reality for women of
childbearing age in other sub-Saharan African countries, irrespective of HIV infection.19 In
Rwanda, it was estimated in 2005 that nutritional animal product consumption, which is of
higher quality, was only 3% of total energy intake (7% of proteins and 38% of fat), which
increases the potential for deficiency of essential amino and fatty acids.29 Low body weight
is commonly compounded by asymptomatic endemic maladies associated with reduction in
nutrient absorption and utilization or anemia that may hasten malnutrition. As in other war-
torn countries, it is evident that the legacy and manifestations of social disruption and
deprivation related to food scarcity appear to affect this community even several years
postwar and -conflict.2! In addition to food scarcity, other sequelae of the conflict such as
depression or posttraumatic stress could affect nutritional status.

We interpret these findings in the context and circumstances of a post-conflict milieu but
with great optimism that the socioeconomic well-being and nutritional status of the
Rwandan inhabitants will be achieved. There has been a marked shift from emergency relief
programs to curb widespread malnutrition following the 1994 war period,22 with greater
emphasis on economic development and poverty reduction strategies. Rwanda's
development initiatives through its Economic Development and Poverty Reduction Strategy
(EDPRS), such as the “one cow per family” program, to improve animal and crop
production, promoting chains of agribusiness and building technical capacity have been
initiated.2324 It would be useful to examine the impact of such initiatives on the temporal
trends in overall nutritional status for vulnerable populations, both HIV infected and
uninfected. Additionally, although malnutrition adversely affects total lymphocyte and CD4
counts resulting in decreased survival mainly in highly active antiretroviral therapy
(HAART)-naive HIV-positive patients, we did not observe such a relationship in this
study.25:26 perhaps, further effects of malnutrition on total lymphocyte and CD4 counts in
this cohort will be evident from longitudinal analysis including HIV clinical stage, HAART
initiation, virologic outcomes, and immune reconstitution.

Our findings are comparable to a Malawian cross-sectional study of HIV-positive and HIV-
negative adults with pulmonary tuberculosis, in which the majority of the patients were mal-
nourished (59% had BMI less than 18.5 kg/m?) and BMI was similar in HIV-negative
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compared with HIV-positive individuals in the lowest tertile of viral load.2” A high
prevalence of malnutrition and HIV seropositivity were observed in a study on nutritional
status of in-patient adults in Burundi.2” After stratification into different nutritional groups,
mean BMI was not significantly different between HIV-positive and HIV-negative
patients.28 Our findings are particularly important as women comprise 52% of African
inhabitants and are more likely than men to be HIV infected in all age groups. Women
account for over 60% of all HIV-infected adults in most sub-Saharan African countries.

The strengths of this study include the large sample size, relevant HI\VV-negative controls,
inclusion of participants with a wide range of CD4 lymphocyte counts, and the use of 2
independent methods for estimating body composition. This study is limited by its cross-
sectional design and lack of data on caloric intake. Another limitation is in the diagnosis of
malnutrition, based on weight and body composition alone. Anthropometry may be the most
feasible field technique available to the study population, and it has proved sensitive and
useful in assessing body composition changes in other studies of HIV-positive adults.29:30
However, this study suffers from the lack of an anthropometric equation that has been
properly cross-validated with a criterion, that is, a gold standard method for use in Rwandan
women. While the approach taken in this study, deriving an anthropometric equation using
data from African-American women, avoids some of the limitations of other methods, it is
not ideal. For example, African and African-American adults have, on average, a higher
bone density than do Caucasians, and this difference affects the accuracy of anthropometric
calculations.3! However, the genetic comparability of the Africans and African Americans
may be questioned because the groups may have originated from different geographic areas
in Africa. Rwanda is located in Central Africa and most African Americans are believed to
have originated from equatorial West Africa. It also is possible that the predictive equations
and the results are influenced by racial admixture in African Americans. Published estimates
of European racial admixture in African Americans range from 15% to 25% in different
areas of the United States.32 Future studies would be improved by the application of more
precise fat quantification methods, such as DEXA, which was not available in Rwanda at the
time of the study.

In conclusion, malnutrition is common in Rwandan women, independent of HIV serostatus.
HIV has long been considered an important factor affecting nutritional status of the patients
in the previous studies.12-14 The fact that both ART naive HIV-positive and HIV-negative
women in our study showed moderate-to-high prevalence of malnutrition likely reflected the
low food availability and poverty in this community at the time this study was performed.
Current measures to improve general nutritional status for HIV-infected and -uninfected
adults may need to consider the cultural setting, as in some communities the fear of
developing too much appetite but not having enough to eat could be a unique and potentially
major obstacle to adherence to ART in Rwanda.33 As factors other than malnutrition may
influence quality-of-life outcome in HIV-infected Rwandan women, studies on determinants
of nutritional status and longitudinal relationships between nutrition and HIV disease
progression are warranted. The influence of malnutrition on the response to ART, both
efficacy and toxicity remains an important question. However, initiatives to improve
nutritional status should be population-wide and not restricted to the HIV-infected
population.

J Int Assoc Physicians AIDS Care (Chic). Author manuscript; available in PMC 2015 June 09.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Mutimura et al. Page 7

Acknowledgments

Funding The author(s) disclosed receipt of the following financial support for the research and/or authorship of this
article: supplements from the National Institute of Allergy and Infectious Diseases (NIAID) to the Bronx/
Manhattan Women's Interagency HIV Study (WIHS), which is funded by the NIAID (UO1-Al-35004). This work
was also supported in part by the AIDS International Training and Research Program (Fogarty International Center,
NIH D43-TW001403) and the Center for AIDS Research of the Albert Einstein College of Medicine and
Montefiore Medical Center funded by the National Institutes of Health (NIH AI-51519) and by the National
Institute of Diabetes and Digestive and Kidney Disease (DK54615) and the Chicago WIHS (U01-Al-34993).

References

1. Stittmann U, Ockenga J, Selberg O, Hoogestraat L, Deicher H, Miiller MJ. Incidence and prognostic
value of malnutrition and wasting in human immunodeficiency virus-infected outpatients. J Aquir
Immune Defic Syndr Hum Retrovirol. 1995; 8(3):239-246.

2. Niyongabo T, Bouchaud O, Henzel D, et al. Nutritional status of HIV-seropositive subjects in an
AIDS clinic in Paris. Euro J Clin Nutr. 1997; 51(9):637-640.

3. Stambullian M, Feliu S, Slobodianik NH. Nutritional status in patients with HIV infection and
AIDS. Br J Nutr. 2007; 98(suppl 1):S140-S143. [PubMed: 17922952]

4. Rodriguez L, Gonzalez C, Flores L, Jiménez-Zamudio L, Graniel J, Ortiz R. Assessment of flow
cytometry of cytokine production in malnourished children. Clin Diagn Lab Immunol. 2005; 12(4):
502-507. [PubMed: 15817757]

5. Johannessen A, Naman E, Ngowi BJ, et al. Predictors of mortality in HIV-infected patients starting
antiretroviral therapy in a rural hospital in Tanzania. BMC Infect Dis. 2008; 8:52. [PubMed:
18430196]

6. Papathakis PC, Van Loan MD, Rollins NC, Chantry CJ, Bennish ML, Brown KH. Body
composition changes during lactation in HIVV-infected and HIV-uninfected South African women. J
Acquir Immune Defic Syndr. 2006; 43(4):467-474. [PubMed: 16980904]

7. Mutimura E, Crowther NJ, Cade TW, Yarasheski KE, Stewart A. Exercise training reduces central
adiposity and improves metabolic indices in HAART-treated HIV-positive subjects in Rwanda: a
randomized controlled trial. AIDS Res Hum Retroviruses. 2008; 24(1):15-23. [PubMed: 18275343]

8. Kotler DP, Burastero S, Wang J, Pierson RN Jr. Prediction of body cell mass and total body water
using bioimpedance analysis: effects of race, gender, and disease. Am J Clin Nutr. 1996; 64(3
suppl):489S-497S. [PubMed: 8780369]

9. Caroll JF, Chiapa AL, Rodriquez M, et al. Visceral fat, waist circumference, and BMI: impact of
race/ethnicity. Obesity (Silver Spring). 2008; 16(3):600-607. [PubMed: 18239557]

10. Durnin JV, Rahaman MM. The assessment of the amount of fat in the human body from

measurements of skinfold thickness. Br J Nutr. 1967; 21(3):681-689. [PubMed: 6052883]

11. Durnin JV, Womersley J. Body fat assessed from total body density and its estimation from
skinfold thickness: measurements on 481 men and women aged from 16 to 72 years. Br J Nutr.
1974; 32(1):77-97. [PubMed: 4843734]

12. Maia BS, Engelson ES, Wang J, Kotler DP. Antiretroviral therapy affects the composition of
weight loss in HIV infection: implications for clinical nutrition. Clin Nutr. 2005; 24(6):971-978.
[PubMed: 16095765]

13. Delpierre C, Bonnet E, Marion-Latard F, et al. Impact of HIV infection on total body composition
in treatment-naive men evaluated by dual-energy X-ray absorptiometry comparison of 90
untreated HIV-infected men to 241 controls. J Clin Densitom. 2007; 10(4):376-380. [PubMed:
17888698]

14. Salomon J, de Truchis P, Melchior JC. Body composition and nutritional parameters in HIV and
AIDS patients. Clin Chen Lab Med. 2002; 40(12):1329-1333.

15. Visnegarwala F, Shlay JC, Barry V, et al. Effects of HIV infection on body composition changes
among men of different racial/ethnic origins. HIV Clin Trials. 2007; 8(3):145-154. [PubMed:
17621461]

J Int Assoc Physicians AIDS Care (Chic). Author manuscript; available in PMC 2015 June 09.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Mutimura et al.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

Page 8

Ludy MJ, Hendricks K, Houser R, et al. Body composition in adults infected with human
immunodeficiency virus in Khon Kaen, Thailand. Am J Trop Med Hyg. 2005; 73(4):815-819.
[PubMed: 16222031]

World Health Organization. Report of WHO Expert Committee. Geneva: 1995. Physical status: the
use and interpretation of anthropometry.. Technical Report Series No. 854

Leroy V, Van de Perre P, Lepage P, et al. Seroincidence of HIV-1 infection in African women of
reproductive age: a prospective cohort study in Kigali, Rwanda, 1988-1992. AIDS. 1994; 8(7):
983-986. [PubMed: 7946110]

Kalanda BF, Verhoeff FH, Brabin BJ. Chronic malnutrition in pregnant adolescents in rural
Malawi: an anthropometric study. Acta Obstet Gynecol Scand. 2006; 85(1):33-39. [PubMed:
16521677]

Rwanda, Ministry of Health Nutrition Policy. Oct. 2005

Accorsi S, Fabiani M, Nattabi B, et al. The disease profile of poverty: morbidity and mortality in
northern Uganda in the context of war, population displacement and HIVV/AIDS. Trans R Soc Trop
Med Hyg. 2005; 99(3):226-233. [PubMed: 15653126]

Shoham J. Food aid and nutritional programmes during the Rwandan emergency. Disasters. 1996;
20(4):338-352. [PubMed: 8991218]

Buruchara RA, Sperling L, Ewell P, Kirkby R. The role of research institutions in seed-related
disaster relief: seeds of hope experiences in Rwanda. Disasters. 2002; 26(4):288-301. [PubMed:
12518506]

Republic of Rwanda's Economic Development and Poverty Reduction Strategy (EDPRS)
2008-2012. Oct. 2007

Paton NI, Sangeetha S, Earnest A, Bellamy R. The impact of malnutrition on survival and the CD4
count response in HIV-infected patients starting antiretroviral therapy. HIV Med. 2006; 7(5):323—
330. [PubMed: 16945078]

Zachariah R, Fitzgerald M, Massaquoi M, et al. Risk factors for high early mortality in patients on
antiretroviral treatment in a rural district of Malawi. AIDS. 2006; 20(18):2355-2360. [PubMed:
17117022]

Lettow Van M, Harries AD, Kumwenda JJ, et al. Micronutrient malnutrition and wasting in adults
with pulmonary tuberculosis with and without HIV co-infection in Malawi. BMC Infect Dis. 2004;
4(1):61-62. [PubMed: 15613232]

Niyongabo T, Henzel D, Ndayishimiye JM, et al. Nutritional status of adult inpatients in
Bujumbura, Burundi (impact of HIV infection). Eur J Clin Nutr. 1999; 53(7):579-582. [PubMed:
10452413]

Scherzer R, Shen W, Bacchett P, et al. Simple anthropometric measures correlate with metabolic
risk indicators as strongly as magnetic resonance imaging-measured adipose tissue depots in both
HIV-infected and control subjects. Am J Clin Nutr. 2008; 87(6):1809-1817. [PubMed: 18541572]
Brown T, Wang Z, Chu H, et al. Longitudinal anthropometric changes in HIV-infected and HIV-
uninfected men. J Acquir Immune Defic Syndr. 2006; 43(3):356-362. [PubMed: 16980910]

Cote KD, Adams WC. Effects of bone density on body composition estimates in young adult black
and white women. Med Sci Sports Exer. 1993; 25(2):290-296.

Chakroborty R, Kamboh MI, Nwankwo M, Ferrell RE. Caucasian genes in American Blacks: new
data. Am J Hum Genet. 1992; 50(1):145-155. [PubMed: 1729885]

Au JT, Kayitenkore K, Shutes E, et al. Access to adequate nutrition is a major potential obstacle to
antiretroviral adherence among HIV-infected individuals in Rwanda. AIDS. 2006; 20(16):2116—
2118. [PubMed: 17053359]

J Int Assoc Physicians AIDS Care (Chic). Author manuscript; available in PMC 2015 June 09.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Mutimura et al.

Page 9

DEXA Fat vs Anthropometrics
0.6 1
»=0.213x - 0.2431 ¢
0.5 R*= 8041 o e
§ 0.4 -
<
< 03-
o
=
/R 0.2
0.1 1
0 L) L) L] L] L) 1
1 1.5 2 2.5 3 3.5 4
Log tri +log scp
Figure 1.
Dual energy x-ray absorptiometry (DEXA) versus anthropometrics in 102 African-American
women.
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Body mass index distribution in HIV-infected and uninfected women.
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and modified Durnin.
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Clinical Characteristics and Body Composition Measurements in Untreated HIV-infected Women and

Uninfected Controls®

Untreated HIV-Infected Women  HIV-Negative Controls P P Value (Age- and Height-Adjusted)
Number (n) 620 211
Age (years) 352+71 43.3+10.1 <.001
Weight (kg) 53.9+10.6 548+11.2 306 804
Height (cm) 157.9+ 6.8 160.2 +7.7 <.001
BCM (kg) 195+3.2 19.8+3.1 224
Fat, kg (BIA) 13.2+8.1 13.0+84 792 .983
FFM, kg (BIA) 40.7+4.9 41.8+52 .008 .553
Fat, kg (anthro) 156 +5.3 174+59 <.001 123
BMI (kg/m?) 21.6+3.9 21.3+38 322 721
WHR 0.88 +0.07 0.88 £0.07 749 113
CD4 count (cells/mmd) 280 + 161 897 + 344 <.0001

Abbreviations: BCM, body cell mass; BIA, body impedence analysis; BMI, body mass index; FFM, free-fat mass; WHR, waist-to-hip ratio.

a
Data expressed as mean + SD.
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