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BACKGROUND: Elderly people present alterations in body composition and physical fitness, compromising their quality of life. 

Chronic diseases, including HIV/AIDS, worsen this situation. Resistance exercises are prescribed to improve fitness and promote 

healthier and independent aging. Recovery of strength and physical fitness is the goal of exercise in AIDS wasting syndrome.

OBJECTIVE: This study describes a case series of HIV-positive elderly patients who participated in a progressive resistance 

training program and evaluates their body composition, muscular strength, physical fitness and the evolution of CD4+ and CD8+ 

cell counts. 

METHODS: Subjects were prospectively recruited for nine months. The training program consisted of three sets of 8-12 repeti-

tions of leg press, seated row, lumbar extension and chest press, performed with free weight machines hts, twice/week for one 

year. Infectious disease physicians followed patients and reported all relevant clinical data. Body composition was assessed by 

anthropometric measures and dual-energy x-ray absorptiometry before and after the training program. 

RESULTS: Fourteen patients, aged 62-71 years old, of both genders, without regular physical activity who had an average of nine 

years of HIV/AIDS history were enrolled. The strengths of major muscle groups increased (74%-122%, p=0.003-0.021) with a 

corresponding improvement in sit-standing and walking 2.4 m tests (p=0.003). There were no changes in clinical conditions and 

body composition measures, but triceps and thigh skinfolds were significantly reduced (p=0.037). In addition, there were significant 

increases in the CD4+ counts (N=151 cells; p=0.008) and the CD4+/CD8+ ratio (0.63 to 0.81, p=0.009). 

CONCLUSION: Resistance training increased strength, improved physical fitness, reduced upper and lower limb skinfolds, and were 

associated with an improvement in the CD4+ and CD4+/CD8+ counts in HIV positive elderly patients without significant side effects.

KEYWORDS: Weight lifting; HIV/AIDS; Elderly; Body composition; Physical fitness.

INTRODUCTION

According to the Brazilian Institute of Geography 

and Demography (Instituto Brasileiro de Geografia e 

Estatística or IBGE),1 Brazil presents an aged population 

that corresponds to 9.7% of its total population. The aging 

index grew from 0.11 in the 1980’s to 0.25 in 2004.1 These 

values show that Brazilian society is aging, but it can still be 

considered young when compared to other countries, such 

as Italy, Japan and Germany, which present larger elderly 

populations.1 

The aging process has been widely studied in the last 

decade, enhancing the understanding of diseases that affect 

elderly people and, therefore, promoting a shift towards a 

healthier and more independent aging process. Amongst the 

physiological modifications observed during aging, the loss 

of functional capabilities and the modifications of metabolic 

functions are the most important.2,3 
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Studies show that regular physical activity is a key 

feature for more healthful aging.3,4 The risk of disease 

and health problems can decrease with exercise,3,4 which 

may also help the immune system recover in the elderly, 

reducing the prevalence of infections and neoplasias among 

exercisers.3 Regular exercise can also decrease fat mass and 

increase lean mass and aerobic performance.5

In general, physical exercise has proven to be beneficial 

for diseases associated with aging, and these benefits may 

result from any type of physical activity. However, resistance 

exercises, as the most effective method for developing 

muscle strength, have shown specific benefits and are 

currently prescribed by many major health organizations to 

improve health and fitness.3 

When sedentary for a long time, elderly people can 

present significant alterations in body composition and 

physical fitness, compromising their quality of life in 

many important ways. Some chronic diseases, for instance 

AIDS, can even worsen this situation because such diseases 

exacerbate the effects of aging on body composition and 

muscle strength. 

Recovering strength and physical fitness is the major 

goal of exercise in patients with AIDS wasting syndrome. 

Therefore, a resistance training program could form the 

basis of an exercise prescription for this group of patients. It 

should be progressive, so resistance increases as the patient 

becomes stronger.6 

Some studies involving HIV-positive adults and resistance 

training have been carried out, but no studies focusing on 

elderly HIV-positive people have been conducted yet.7-9 The  

present study aims to describe a case series of HIV-positive 

elderly people who participated in a progressive resistance 

training program and to evaluate their body composition, 

muscular strength, physical fitness and evolution of CD4+ 

and CD8+ cell counts.

METHODS 

This is a case series study10 describing the effects of a 

one-year resistance training program among elderly HIV-

positive patients. All HIV-positive patients, 60 or more 

years old and who were being treated for HIV/AIDS at 

the Hospital das Clínicas da Faculdade de Medicina da 

Universidade de São Paulo by the end of 2003 were invited 

to participate in this study. The first invitation was made 

either by telephone or directly at the medical consultation, 

followed by written correspondence to their homes. After 

obtaining their written agreement to participate in the 

research, orientation to the program was provided. The 

recruitment period extended from November 2003 to July 

2004. The institutional research ethical committee approved 

the study after review, and all participants signed a formal 

written, informed consent form.

Inclusion criteria were the following: HIV-positive, older 

than 60 years by July 2003, lack of regular physical activity 

practice and agreement to participate. Both genders were 

accepted. 

Exclusion criteria were the following: medical 

contraindication to perform exercises, any physical condition 

that limited resistance of training, use of corticosteroids or 

other anabolic steroids and non-adhesion to the training 

program (defined as an absence of at least three consecutive 

months from the training program). 

After the initial interview, patients were questioned about 

the time since their HIV diagnosis, in addition to their health 

and life conditions. Additionally, relevant clinical data were 

obtained from patients’ record forms. Patients were clinically 

followed by their own infectious disease-specialized 

physicians throughout the study. Both immunological 

evaluations, by means of T-CD4+ and T-CD8+ lymphocytes 

counts, and virological evaluations, by means of quantitative 

HIV-RNA PCR, were standard practice and performed every 

four months for those who attended the clinic.

The anthropometric measurements collected in this 

study were body mass, circumferences and skinfolds, 

assessed according to protocols previously described.11,12 

Body composition assessments by dual-energy x-ray 

absorptiometry (DEXA) were carried out before and after the 

training period, following the methods described by Ellis.13 

The supervised progressive resistance training program 

consisted of four different exercises (muscles trained): 1) 

leg press (quadriceps), 2) seated row (latissimus dorsi), 3) 

lumbar extension (paravertebral muscles), and 4) chest press 

(pectoralis major). Exercises were performed using free 

weight machines (Maxiflex Biodelta, Joinville, SC, Brazil). 

Exercises were performed in three sets of 8-12 repetitions 

at light, moderate and heavy resistance, respectively, with 

1-2 minutes of rest between the series, twice a week for 

one year, from March 2004 to September 2005. According 

to our protocol, adapted from the American Geriatric 

Society recommendations,14 all subjects were submitted to 

five training sections, prior to the beginning of the training 

program, in order to assure an adequate and safe evaluation 

of their initial working load.15 Sub-maximum weight 

supported (in the heavy resistance series) was defined as 

the maximum weight lifted smoothly without Valsalva 

maneuver, apnea or isometry. For the purposes of this work, 

it was a surrogate of muscular strength.

Patients were also submitted to two functional tests 

every four months in order to better evaluate their physical 

performance evolution along the training period. The tests 

included an assessment of a timed 2.4-meter walk (walking 
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2.4 m) at a normal pace and a timed test of five repetitions of 

rising from a chair and sitting down (sit-standing), according 

to the protocol described by Guralnik et al.16 

Data were recorded and stored in an Excel® sheet and 

analyzed with Statistica for Windows®, version 7.5. The 

differences seen in strength, anthropometric variables and 

functional tests before and after the one-year training period 

were compared with Wilcoxon matched pair test, considering 

the entire sample and controlling for age and gender effects 

as well as for baseline HIV infection stage and co-morbidity 

presented by them. The significance level was set at 5%. 

RESULTS

One hundred and eight HIV-positive patients, more than 

60 years old by the end of 2003, were invited to participate 

in the study. Of those, two refused, two died, and two did 

not have the physical condition necessary to participate in 

the training program. In addition, 88 patients did not show 

interest or were unable to participate in the study because they 

lived outside São Paulo City and/or presented poor clinical 

conditions. Thus, only 14 patients, aged 62-71 years (mean ± 

sd: 65.6 ± 2.9), of both genders and with average of nine years 

duration of HIV infection, agreed to participate. In addition, 

three of these patients abandoned the training program for 

more than three months and were excluded from the study 

protocol. Therefore, only 11 completed the period of training 

and remained in the study for the final analysis. Among those 

11 participants, only one did not report previous use of Highly 

Active Antiretroviral Therapy (HAART), and four presented 

previous histories of HIV-associated diseases. On average, 

patients attended 76.4% of the intended exercise sessions. 

Table 1 summarizes the baseline demographic and clinical 

characteristics of the sample.

Table 2 shows the weight load variation after one year 

of resistance training program with four different exercises. 

The average load of each muscular group trained increased 

significantly: leg press 97%, p = 0.004; seated row 78%, p 

= 0.021; lumbar extension 122%, p = 0.003; and chest press 

74%, p = 0.003. 

The increased muscular strength is reflected in the results 

of the two functional tests performed. There was a significant 

reduction in both the sit-standing (2.00 x 1.57s, p=0.003) 

and the walking 2.4 m (9.25 x 6.58s, p=0.003) times when 

comparing before and after the year of resistance training, as 

shown in Figures 1 and 2. 

Weight did not change significantly, nor did most of the 

body composition measures analyzed (see Table 3), with the 

exception of triceps and thigh skinfolds, which both showed 

significant reduction (11.4 x 9.2 mm, p = 0.037; and 13.9 x 

12.1 mm, p = 0.011, respectively), as shown in Figure 3. 

The differences seen in all variables described above 

were not affected by age, gender, HIV infection stage or co-

morbidity with the exception of strength variation in seated 

Table 1 - Baseline demographic and clinical characteristics of the analyzed sample

Initials

 

Gender

 

Age

 

Time since 

diagnosis (years)

Initial 

CDC*

Associated 

diseases

Previous ARV**

experience

AAP F 63 10 C3 Tuberculosis and H. zoster 1 and 3

AFS M 68 6 A1

FAP M 63 13 C2 Pulmonary tuberculosis 1 and 2

JSM F 65 12 B2 1 and 2

MR F 71 6 A2 1 and 2

 Pneumocistis jirovecii pneumonia

MMAS F 63 4 C3 Esofagean candidiasis 1 and 2

 Mycobacteriosis

MTP F 67 11 A1 1 and 2

MBS F 62 10 A2 1 and 2

 CNS tuberculosis

PB M 69 8 C3  Non-Hodgkin lymphoma 1 and 3

 Oral candidiasis 

RPM M 65 11 B3 1 and 2

WMP M 66 6 A2  1 and 2

* CDC = Centers for Disease Control Case Definition for HIV infection, Atlanta, USA, 1993.15 ; 1 = nucleoside reverse transcriptase inhibitors; 2 = non-

nucleoside reverse transcriptase inhibitors; 3 = protease inhibitors.
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row, which increased more among men (p=0.02).

In addition, no significant adverse effect related to the 

exercise program or any new (or worsening of previously 

existent) AIDS-related condition developed during the 

training period. 

Finally, with respect to the evolution of virological 

and immunological markers of HIV infection, all but two 

patients (patients AAP and AFS of Table 1) had persistently 

undetectable viral loads. Also, there were significant 

increases in the CD4+ cell counts (388 ± 163 before vs. x 539 

± 225 after, ∆ = 151 cells, p=0.008) and in the CD4+/CD8+ 

ratio (0.63 to 0.81, p=0.009) and a non-significant increase 

in the CD8+ cell counts (762 ± 423 before vs. x 816 ± 376 

after, ∆ = 54 cells; p=0.464).

DISCUSSION

To the best of our knowledge, this is the first study to 

Table 2 - Load variations of four exercises after one year of resistance training

Loads (kg) Leg press Seated row Lumbar extension Chest press

Before After ∆ Before After ∆ Before After ∆ Before After ∆

Mean 33.8 63.0 29.2 25.0 45.5 20.5 31.2 66.5 35.3 12.5 20.7 8.3

SD 10.7 19.1 6.2 21.8 9.1 13.8 6.9 8.3

Median 31.0 60.0 29.0 22.5 38.2 18.2 28.3 60.0 35.0 10.3 17.5 7.0

Minimum 20.7 32.5 -2.5 19.0 0.0 -20.7 17.8 48.7 24.2 7.5 12.5 4.2

Maximum 48.7 95.0 56.3 35.0 80.0 46.9 45.8 89.2 49.4 30.8 35.0 18.2

25th percentile 22.5 50.0 14.2 20.0 37.5 14.5 24.3 60.0 25.0 7.5 15.0 5.0

75th percentile 45.0 78.1 46.7 32.5 68.1 33.1 40.8 83.1 42.2 15.0 25.3 10.3

p-value* 0.004 0.021 0.003 0.003

* Willcoxon matched pair test

Figure 1 - Time necessary to walk 2.4 m before and after one year of resis-

tance training (p=0.003)

Figure 2 - Time necessary to sit-standing before and after one year of 

resistance training (p=0.003)

Table 3 - Variation of anthropometric measures before and after one year of resistance training

Anthropometric measures Before After Variation (∆) p-value*

Body weight (kg) 60.17 60.09 -0.08 0.84

Body mass index 22.80 23.00 0.20 0.65

Bone mineral content (g) 1,430.30 1,405.6 -24.70 0.16

Lean mass (g) 41,384.30 41,942.20 557.90 0.66

Fat mass (g) 9,555.10 9,527.10 -28.00 0.93

* Willcoxon matched pair test
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investigate the influence of progressive resistance training 

in HIV-infected people older than 60 years. The training 

protocol followed the recommendations of American College 

of Sports and Medicine3, which suggest a progression model 

for resistance exercises in healthy, older adults. For this 

population, the studies show favorable changes regarding 

the risk factors associated with osteoporosis, heart disease, 

cancer and diabetes and also show a reduction in fat mass 

and an increase in lean mass and muscular strength.4,18 

As mentioned in the results, only 11 out of 14 HIV-

infected people, aged 60 years or more, completed the one-

year training period. Among them, those who experienced 

some intercurrence during the training period did not suffer 

deconditioning. When they restarted training, it was easy for 

them to continue with the same loads they used before. 

A substantial strength increase was seen for all exercises 

in every patient who completed the training program 

regardless of their age, gender, baseline HIV infection stage 

or the presence of any HIV/AIDS-associated morbidity, and 

this was not different for the only patient who did not use 

antiretrovirals. The average increase in the load supported 

after 12 months of resistance training varied from 74 to 

122% (p≤0.003-0.021), depending on the muscular group 

considered. In addition, the functional tests results, which 

showed significant improvement in the sit-standing and 

walking 2.4 m times (p= 0.003), reflected this increase. 

Before starting the training program, the patients were all 

sedentary and, in spite of having different baseline HIV 

infection stages and co-morbidity histories, they had stable 

clinical conditions. Thus, the strength increase observed 

could hardly be attributed to any other cause but the training 

program. The strength increment is important for the 

quality of life of the aged population because it improves 

biomechanics and cardiovascular responses, thus facilitating 

daily life activities. 

Our sample was comprised of elderly HIV-positive 

individuals who were experiencing a stable clinical evolution, 

almost all of them under HAART treatment for more than 

one year prior to the beginning of the study. However, 

despite the significant benefits associated with HAART, 

HIV infection and its therapy have been associated with the 

development of several metabolic complications: increased 

central adiposity, peripheral lipoatrophy, peripheral insulin 

resistance, diabetes, dyslipidemia and hypertriglyceridemia, 

osteoporosis and osteopenia. These complications may 

predispose patients to a premature risk of metabolic and 

cardiovascular diseases.19 In addition, aging predisposes 

them to the same biological effects,20 and one could expect 

that aging could act as a potentiator of those HIV infection- 

and HAART-related alterations. On the other hand, resistance 

training improves many of those alterations. 2

In our study, no changes were seen either in body 

composition, assessed by DEXA after 12 months of 

resistance training, or in anthropometric measures with 

the exceptions of triceps (p=0.037) and thigh (p=0.011) 

skinfolds. Weight did not change significantly (p=0.84) 

either. We are well aware that this could be simply an effect 

of the lack of power of the study due to the small size. 

However, the low intensity of the alterations seen in Table 

3 and the fact that some of them are opposite to what is the 

expected effect of resistance training could suggest that the 

absence of statistical significance may be true.

Finally, the effects of exercises on immune function have 

been studied in both adult and elderly healthy populations, 

showing that moderate levels of training are helpful for 

both populations.21,22 In our study, assessment of immune 

response, which is usually performed for HIV patients, 

showed a significant increase in both CD4+ counts (∆=151 

cells, p=0.008) and in the CD4+/CD8+ ratio (0.63 to 0.81, 

p=0.009) in addition to a non-significant increase in the 

CD8+ counts (∆ =54 cells; p=0.464) after one year of 

resistance training. Those are important variations in the 

number of cells, considering that there were no significant 

changes in viral load or HAART use among them during the 

training period. Almost all patients had undetectable viral 

load and were on HAART therapy before, during and after 

the training period. Therefore, the observed changes in the 

numbers of CD4+ and CD8+ cells, together with the absence 

of new HIV-related morbidity, should most probably be 

attributed to their stable HIV infection conditions.

In conclusion, despite the relatively small sample, our 

results indicate that a progressive resistance training program 

can benefit elderly people living with HIV without any 

major adverse effects or worsening of HIV/AIDS related 

conditions, which favors its recommendation for such a 

population.

Figure 3 - Triceps (A) and thigh (B) skinfolds before and after one year of 

resistance training
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