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Background: The advent of highly active antiretroviral therapy has dramatically extended the life 

expectancy of people living with human immunodeficiency virus (HIV)/acquired immunodefi-

ciency syndrome. Despite this increased longevity, HIV disease and its pharmacological treatment 

can cause long-term and acute health complications, many of which can be treated successfully 

by physiotherapy. The purpose of this paper is to report the effect of a 12-week rehabilitation 

program on several health-related markers in a 43-year-old woman living with HIV.

Methods: This case study examined the effect of a 12-week exercise and manual therapy inter-

vention on morphology, pain, cardiopulmonary fitness, strength, neurological balance, immune 

markers (CD4 cell count), and quality of life in a 43-year-old woman living with HIV.

Results: The results showed complete elimination of pain and shortness of breath on exertion. 

There was also a reduction in resting heart rate, waist circumference, exercise duration, muscle 

strength, and endurance. The patient showed an increase in peak expiratory flow rate, maximal 

heart rate attained, upper arm, forearm, and thigh circumference, and CD4+ cell count. The 

patient also showed improvements in the quality of life domains of general health, pain, energy/

fatigue, social and physical functioning, and emotional well-being.

Conclusion: Physiotherapy interventions consisting of exercise and manual therapy appear 

beneficial in several areas as an adjunct therapy in HIV management.

Keywords: exercise, manual therapy, quality of life

Introduction
The past 20 years have seen a marked rise in the prevalence of people living with human 

immunodeficiency virus (HIV) and acquired immunodeficiency syndrome (AIDS) 

due to new infections as well as improved disease management leading to increased 

life expectancy. Since the advent of highly active antiretroviral therapy (HAART) in 

1996, treatment of people living with HIV/AIDS (PLWHA) has changed significantly. 

PLWHA in developed countries have a nearly normal life expectancy when given 

access to adequate treatment.1 In spite of these gains, the data show that a significant 

symptom burden continues to exist among PLWHA.2 This symptom burden can include 

chronic pain, neurological deficits, and musculoskeletal  impairments. Noninfectious 

musculoskeletal complications are estimated to affect about 72% of the HIV-infected 

population.3 Common complications include osteopenia/osteoporosis, osteonecrosis, 

joint disease, myopathies, and metabolic disorders.4–6 HIV infection is also associ-

ated with loss of lean body mass which may be related to difficulty exercising, poor 

 nutrition, widespread pain, metabolic disturbances, and lipid abnormalities.7,8 This 

loss of lean body mass is commonly seen in muscle wasting of the  extremities. 

H
IV

/A
ID

S
 -

 R
es

ea
rc

h 
an

d 
P

al
lia

tiv
e 

C
ar

e 
do

w
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://www.dovepress.com/permissions.php
http://creativecommons.org/licenses/by-nc/3.0/
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/HIV.S62121
mailto:sara.pullen@emory.edu


HIV/AIDS – Research and Palliative Care 2014:6submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

100

Pullen et al

Another anthropometric change is the redistribution of 

body fat, often seen in the accumulation of abdominal fat. 

 Neurological disorders can lead to slowed movement, ataxia, 

impaired gait, diminished fine motor skills, and various cog-

nitive impairments. This constellation of physical symptoms 

can contribute to disability, sedentary behaviors, chronic 

pain, and decreased quality of life.9

O’Brien et al developed a framework of HIV-related 

disability known as episodic disability.10 This framework 

defines disability as multidimensional and episodic, with 

unpredictable periods of illness and wellness.10 Episodes of 

disability are characterized by these authors as “health-related 

setbacks that manifest from HIV disease, its treatments or 

conditions”.10 Physiotherapy is often used to treat people at 

different stages of such impairment-causing setbacks, and 

therefore may be considered an antidote to this episodic dis-

ability, because it can help individuals at various stages of 

illness as well as prevent further disability. Physiotherapy has 

been shown to positively affect physical impairment, func-

tional limitations, and quality of life issues in a wide range of 

patient populations with various diagnoses.11,12 However, the 

literature lacks well designed studies regarding the specific 

role of the physiotherapist in the treatment of PLWHA. The 

limited research available is mainly focused on exercise in 

PLWHA and does not examine the effectiveness of the full 

spectrum of skilled physiotherapy for treating HIV-related 

symptoms. Given this gap in the literature, it is necessary 

to develop comprehensive physiotherapy interventions for 

PLWHA and to understand the comorbidities experienced 

by this population.

There is growing evidence to support aerobic exercise 

and progressive resisted exercise as being safe and effec-

tive for HIV-infected individuals.13–19 In 2012, Botros 

et al reported that nutritional counseling and exercise 

can be effective in treating HIV-related fat redistribu-

tion and metabolic abnormalities, and can improve body 

composition, strength, and fitness in PLWHA.15 Gomes 

et al investigated the effects of physical exercise on percep-

tion of life satisfaction (using the Life Satisfaction Index) 

and on immunological function in PLWHA, concluding 

that a moderate-intensity physical exercise program 

improved life satisfaction for PLWHA and had no adverse 

 immunologic effects.16

The purpose of this case study was to examine the 

effect of a 12-week rehabilitation program on morphol-

ogy, cardiopulmonary fitness, strength, neurologic balance, 

immune markers (CD4 cell count), and quality of life in a 

43-year-old woman living with HIV. The study took place in 

the department of physiotherapy at the University of Nigeria 

Teaching Hospital, Enugu, Nigeria.

Materials and methods
Patient history and systems review
The patient was a 43-year-old female who had been diag-

nosed with HIV 9 years earlier and had initiated a HAART 

medication regimen one year after her initial diagnosis. At 

the time of this study, the patient was on a HAART regimen 

of lamivudine, nevirapine, and zidovudine, and was fol-

lowed monthly by her infectious diseases physician who 

was kept appraised of the patient’s progress throughout 

the intervention. Apart from HIV, the patient had no other 

medical diagnoses. The patient volunteered for the study 

after attending a health promotion talk at the University of 

Nigeria Teaching Hospital. She signed an informed consent 

form to participate voluntarily in this study after guided ethi-

cal information was provided. The study was approved by 

the health research ethics committee at the hospital. Given 

her well managed HIV, lack of other comorbidities, and 

motivation, this patient was deemed an ideal candidate for 

the intervention.

The University of Nigeria Teaching Hospital is a 700-bed 

hospital with an exercise immunology unit housed within the 

physiotherapy department. This unit has a ventilated exercise 

intervention laboratory with two treadmills, two stationary 

bicycles, manual defibrillators, a multigym (resistive exercise 

system), blood pressure monitors, pulse oximeters, a portable 

supplemental oxygen tank, and peak flow meters.

examination
The patient underwent a one-hour evaluation during which 

baseline measurements were taken using the following 

assessment tools: a ten-repetition maximum (10RM) to 

address strength, the timed “Up and Go” (TUG) test and Berg 

Balance Scale (BBS) for assessment of balance, application 

of the Karvonen formula for heart rate reserve, and measure-

ment of thigh, upper arm, and waist circumference.20–22 Blood 

samples were taken to determine the patient’s CD4 counts.

On initial evaluation, the patient’s primary complaints were 

of pain, weakness, and decreased endurance. She reported 

upper and lower back pain of 10/10 on a visual analog scale. 

The patient’s mid trapezius, erector spinae, and latissimus 

dorsi all showed increased muscle density and tenderness 

to palpation. She also complained of shortness of breath on 

mild exertion, such as when grocery shopping or cleaning 

her single-storeyed home. The patient reported that since 

her diagnosis of HIV she had been aware of anthropometric 
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changes, including redistribution of fat (increased belly fat) 

and muscle wasting (thinning and decreased musculature 

of the extremities). The patient reported occasional loss of 

balance with exertion, fatigue, and low self-esteem. Medical 

clearance was obtained from her physician in the HIV clinic 

of the hospital and pre-intervention measurements were taken 

at the exercise immunology unit. Three measurements per 

physical parameter were taken by two separate physiothera-

pists to ensure interobserver and intraobserver validity. The 

patient’s physiotherapy goals were as follows: to increase 

muscle strength in the extremities; to eliminate pain; and to 

increase endurance so that she would not become short of 

breath on mild exertion (ie, when going grocery shopping 

or cleaning her house).

CD4 lymphocytes are the primary targets of HIV, with the 

CD4 count (number of CD4 cells per mL of blood) defining 

the degree of immunocompromise, ie, the lower the CD4 

count, the worse the immunocompromise. The CD4 count 

is used to stage the patient’s disease, determine the risk of 

opportunistic illness, assess prognosis, and guide decisions 

about when to start antiretroviral therapy.23,24 A healthy, 

nonimmunocompromised person’s CD4 count is expected 

to be 500–1,000 cells/mm3.25 When a PLWHA’s antiretro-

viral medication is at therapeutic levels, that person’s CD4 

levels may still be in the “healthy” range.25 An individual 

is deemed to have progressed from HIV to AIDS when the 

CD4 count falls to below 200 cells/mm3.26 At the time of 

initiation of physiotherapy, our patient’s CD4 count was 

612 cells/mm3.

At initial evaluation, the patient’s resting heart rate was 

104 beats per minute. Her maximum age-predicted heart rate 

was calculated to be 177 beats per minute using the formula: 

220 – patient age. Heart rate reserve was calculated using 

the Karvonen formula (HR
max

 − HR
rest

), as 177 − 104=73.22 

To determine the maximum heart rate attainable on exercise 

at her initial evaluation, the patient was instructed to walk or 

run on the treadmill for as long as she could. She was able to 

attain a heart rate of 128 beats per minute at a speed of 5.4 

km/hour and at an inclination of 14. She stopped at 6 minutes 

and 17 seconds. She was asked to rate her exertion using the 

modified Borg’s Rate of Perceived Exertion scale (0, none; 

20, maximal) on which the patient gave a rating of 4.23 Her 

peak expiratory flow rate was 240 L/min, her maximal oxygen 

uptake was 22.5 mL/kg/min, and her metabolic equivalents 

were 6.6. Strength was assessed using the mean of a 10RM. 

The patient’s 10RM for biceps curl, pull-down, chest press, 

leg extension, and hamstring curl measurements are listed 

in Table 1.

Balance was assessed using the BBS and TUG tests.20,21 

The two tests were set up as per their protocols, and per-

formed and scored in the clinic at initial evaluation and at the 

end of the 12-week intervention. On initial examination, the 

patient scored 54 on the BBS, which does not indicate bal-

ance impairment as per the test scoring protocol.20  Similarly, 

the patient scored 5.4 seconds for the pre-intervention TUG, 

so was in the “normal” category, ie, not at risk of falling.21 

The BBS is a widely used balance assessment tool. The 

literature describes the utilization and effectiveness of this 

tool internationally, including in African countries such as 

Nigeria.27,28

Quality of life was assessed before and after the interven-

tion using the Short Form-36 Health Survey (SF-36), a patient-

reported instrument assessing health and well-being.29 The 

SF-36 measures quality of life in the areas of overall vital-

ity, physical functioning, mental health, pain, perception 

of general health, and physical, emotional, and social role 

functioning.29 The SF-36 is a generic tool that has been widely 

used in the context of HIV-related quality of life in Africa, is 

available in English and Afrikaans,30 and has been validated in 

Africa.31 Nigeria is a primarily English-speaking country and 

the patient spoke English as her first language, so the SF-36 

Table 1 Change in cardiovascular fitness, muscle strength, end
urance, and immunologic values after physiotherapy intervention

Variable Pre- 
intervention

Post- 
intervention

Percent 
change

Cardiovascular/cardiopulmonary fitness
  Resting heart rate, mean  

(bpm)
104 100 −4

  Maximum heart rate,  
mean (bpm)

128 148 15.63

  Peak expiratory flow rate,  
mean (L/min)

240 450 87.5

  exercise duration, mean  
(minutes)

6.03 12.02 97.8

  Maximal oxygen uptake,  
mean

22.5 48.7 116.4

  Metabolic equivalents,  
mean

6.6 14 112.1

Muscle strength and endurance (kg)
 Biceps curl 11.25 24.75 120
 Pull-down 15.75 20.25 28.57
 Chest press 11.25 15.75 40
 Leg extension 15.75 20.25 28.57
 Hamstring curl 6.75 11.25 66.67
Immunology
 CD4 cell count (cell/mm3) 612 689 12.58
Anthropometry (cm)
 Waist circumference 102.1 96.52 5.47
 Upper arm circumference 24.0 26.0 8.33
 thigh circumference 48.7 49.0 0.62
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(and the entire intervention) was conducted in English. The 

patient completed the SF-36 in the clinic at her initial evalu-

ation and at the end of the 12-week intervention.

The HERITAGE (HEalth, RIsk factors, exercise  Training 

And Genetics) project is a long-term family study of the role 

of various hereditary and physiological variables in exercise 

tolerance and disease risk. With more than 170 publications 

emanating from its database, it is the longest and best 

controlled study of its type.32 HERITAGE has generated 

several studies of the effects of a 20-week exercise pro-

gram on several health-related variables. One such study 

reported that a 20-week endurance program resulted in 

“small but significant” changes in body composition.32 In 

another study, a 20-week exercise program was associated 

with significant reductions in adiposity and abdominal fat.33 

However, neither of these studies reported that a shorter-

duration exercise program would necessarily be more 

beneficial. Given the current research and the aims of the 

present study, a 12-week exercise program was deemed to 

be a realistic time frame.

After evaluation of her initial data, the following plan 

was established: 12 weeks of soft tissue massage to pain-

ful muscular areas, aerobic exercise to improve endurance, 

and resistive exercise to increase strength. Given that the 

patient’s score on the TUG and BBS were all within normal 

limits, no specific balance intervention was planned. If 

the intervention was successful, the investigators hypoth-

esized that the patient would show increased strength and 

endurance as well as anthropometric changes (decreased 

abdominal fat and increased musculature of the extremities). 

In addition, the investigators hypothesized that given these 

positive changes, the patient would have higher scores for 

quality of life measures due to increased confidence, less 

distress regarding anthropometric changes, and a sense of 

achievement.

Exercise, cardiopulmonary, and pain data were managed 

by entering the patient’s progress and scores into a Microsoft 

Excel spreadsheet (Microsoft Corporation, Redmond, WA, 

USA), which was updated after each session and included 

mid-point laboratory values at 6 weeks. Percent changes 

were calculated manually on a hand-held calculator using 

the following formula: change from  pre-intervention score 

to post-intervention score (score
pre

 − score
post

 = score
change

)/

pre-intervention score × 100 (score
change

/score
pre

 × 100 = 

percentage change).

The quality of life data from the SF-36 were scored and 

analyzed using the methods detailed in the SF-36 manual 

(version 1.0). Percentage scores were then derived manually 

using a calculator and a bar chart was developed using 

a Microsoft Excel spreadsheet.

Intervention
After her initial evaluation, the patient participated in a 

12-week physiotherapy intervention consisting of manual 

therapy and aerobic and resistive exercise components. She 

exercised three times weekly for 30 minutes on nonconsecu-

tive days. Two training sessions per week were supervised 

in the clinic by a physiotherapist, while the third session was 

home-based and confirmed by telephone on that day. The 

patient was allowed to progress at her own pace.

A physiotherapist performed soft tissue mobilization/

massage to the patient’s upper and lower back to address 

her pain. Specific muscles targeted were the mid trapezius, 

erector spinae, and latissimus dorsi, because they were tender 

to palpation on evaluation and appeared to be the source of 

the patient’s muscle pain. Massage was performed for the 

initial 2 weeks of the intervention, after which the patient 

had no further complaints of pain and the manual therapy 

component of the intervention ceased.

Aerobic exercise was performed at 50%–60% of the 

patient’s heart rate reserve and the aerobic component of 

the intervention comprised 30–40 minutes of walking on 

the treadmill at the patient’s own pace. The patient’s heart 

rate was monitored during exercise sessions to ensure that 

she was exercising at the desired intensity. Oxygen saturation 

was measured at regular intervals using a hand-held pulse 

oximeter. The progression of the exercise intervention is 

described in Table 2.

For the strength training component of the interven-

tion, five “multigym” training stations in the clinic were 

used to target large muscle groups: biceps curls (biceps), 

pull-downs (latissimus dorsi), chest press (pectorals), leg 

extension (quadriceps), and leg curls (hamstrings and glu-

teus maximus). The amount of weight could be adjusted 

in increments of 0.25 kg for each station. Resistance was 

increased throughout the program (Table 2). Initially, the 

patient lifted 60% of her 10RM; for example, her 10RM 

in pull-up was 11.25 kg, so the patient started by lifting 

60% of this weight, ie, 6.75 kg. Throughout the 12 weeks, 

the patient gradually progressed at her own pace to 80% 

of her 10RM. With each increase in weight, the number of 

sets was reduced. The investigators allowed the patient to 

perform repetitions as her energy allowed for the different 

work stations; for example, she found training at some sta-

tions easier than others and thus performed increased sets/

repetitions at those stations.
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Both aerobic and resistive exercises were performed after 

adequate warm-up and were followed by cool-down. For the 

aerobic component, warm-up and cool-down involved pro-

gressive walking on the treadmill for 3–5 minutes below the 

target heart rate. For the resistive component, warm-up and 

cool-down involved performing all joint movements without 

weights for 10 repetitions.

At each session, the patient was asked to report her pain 

level and to report if she had experienced any adverse effects 

after the previous session. At the halfway point (6 weeks of 

intervention), the patient underwent repeat laboratory tests 

to ensure that there were no adverse changes.

Results
Outcomes measured included self-reported pain on a visual 

analog scale, cardiovascular and cardiopulmonary function, 

strength, anthropometric changes, neurologic balance, and 

immunologic values. Subjective information was gathered 

verbally to compare with that at the initial evaluation. At 

the end of the 12-week intervention, the patient reported no 

further shortness of breath on mild exertion. She reported 

that she was able to do daily tasks such as housework and 

shopping in addition to moderate exercise without fatigue or 

shortness of breath. The patient did not report any specific 

or generalized body pain following the exercise sessions. 

She ceased to report any pain after the first 2 weeks of the 

intervention and from week 3 onwards she reported a score 

of 0 on the 10-point visual analog scale. SF-36 outcomes 

were measured as percent changes between pre-test and 

post-test scores, and there was a 72.5% positive change in 

the pain category. The patient reported marked improve-

ment in apparent fat redistribution and muscle wasting, 

which greatly improved her self-esteem. The patient showed 

improvements in several cardiovascular and cardiopulmonary 

values, including resting heart rate, peak expiratory flow rate, 

exercise duration/endurance, and maximal oxygen uptake 

(Table 1). The patient reported that her experience in this 

study was favorable. Improvements in pain levels, self-

esteem, physical appearance, and endurance contributed to 

her high satisfaction with the intervention.

At the end of the 12-week intervention, the patient 

achieved a heart rate of 148 beats per minute while 

 walking on the treadmill for 12 minutes and 12 seconds 

at 6.7 km/hour with an inclination of 16. Her exertion 

rating was 4 on the modified Borg’s Rate of Perceived 

Exertion scale.

The patient showed increases in all areas of muscle 

strength and endurance. She had a 120% increase in num-

ber of biceps curls, a 28.6% increase in pull-downs, a 40% 

increase in chest presses, a 28.6% increase in leg exten-

sions, and a 66.7% increase in hamstring curls (Table 1). 

 Immunologically, the patient showed an increase in CD4 

count from 612 cells/mm3 (pre-intervention) to 689 cells/mm3 

(post-intervention), ie, a 12.6% increase (Table 1). After 

the 12-week intervention, the patient scored 3.51 seconds 

on the TUG, representing a 35% improvement. The patient 

scored 56 points post-intervention on the BBS, indicating 

a 3.7% improvement. Her results on the SF-36 reflected a 

positive change in all quality of life categories, ie, physical 

functioning, mental health, pain, and perception of general 

health, and physical, emotional, and social role functioning 

(Figure 1).

Discussion
With adequate pharmacologic and medical care, HIV can be 

a chronic disease rather than a fatal illness. With this new 

Table 2 exercise intervention progression

Aerobic exercise: percent  
heart rate reserve

Resistive exercise: number  
of 10RM sets

Resistive exercise: percent 
of 10RM sets

Week 1 50 5 60
Week 2 50 5–7 60
Week 3 60 10 70
Week 4 60 10 70
Week 5 60 5–6 80
Week 6 60 5–6 80
Week 7 60 6–8 80
Week 8 60 7–9 80
Week 9 60 9–10 80
Week 10 60 10 80
Week 11 60 10 80
Week 12 60 10 80

Abbreviation: 10RM, ten-repetition maximum.
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disease classification has emerged a significant symptom 

burden of musculoskeletal, cardiovascular, neurologic, and 

pain-related impairments, many of which can be treated 

 successfully with physiotherapy.

This case study shows that a 12-week intervention of 

manual therapy with aerobic and resistive exercise had 

positive effects in several categories of impairment in a 

43-year-old woman with HIV who was compliant with 

her medication. The patient was an ideal candidate for 

this case study because she had no comorbidities and 

was highly motivated to participate. She volunteered 

willingly for the study and was therefore more likely to 

comply with all exercise interventions and to report back 

to the investigators. The patient exercised three times per 

week and underwent laboratory investigations at baseline, 

mid-way through the treatment period, and at the end of 

12 weeks.

During this study, the patient showed slight improvement 

in her CD4 count. The US Department of Health and Human 

Services considers a change between two test results to be sig-

nificant if there is a 30% change in absolute CD4 count.22 Our 

patient showed an increase in CD4 count from 612 cell/mm3 

(pre-intervention) to 689 cell/mm3 (post-intervention), ie, 

a 12.6% increase. Because this was a single case study with 

no control, it is possible that this slight improvement in CD4 

count could be due to the HAART regime and not necessar-

ily the result of exercise. Although this improvement is not 

considered statistically significant per the US Department 

of Health and Human Services guidelines, it must be noted 

that the patient’s CD4 count did not decrease and there was 

no adverse immunologic effect.

According to the literature, several methods can be used 

to establish clinically significant cut-off points. Although 

there is no official “gold standard” for clinically significant 

percentage change cut-off points across parameters, the 

Global Rating of Change is a well-documented scale com-

monly used in clinical research, including rehabilitation 

medicine.34,35 This scale requires the patient to assess her or 

his health status at the end of treatment and compare it with 

that at a previous time point, and then calculate the difference 

between the two assessments, eg, “a great deal worse” (−7) 

to “a great deal better” (+7). Our patient scored herself at +7, 

thus rating herself at the topmost level of improvement.

At initial evaluation, the patient complained of 10/10 

pain in her upper and lower back. After the 12-week inter-

vention, the patient reported that she had no pain anywhere. 

This resolution in pain not only improved the patient’s 

self-reported overall quality of life but also improved her 

ability to perform activities of daily living. Chronic pain is 

well documented to be a multifactorial process involving 

physiologic and psychosocial variables. Current research 

suggests that effective pain management should include a 

comprehensive and personalized treatment approach with 

pharmacological and nonpharmacologic interventions.36–39 

Given that the patient ceased to have back pain after 2 weeks 

of manual therapy/massage and continued to be pain-free in 

addition to showing increases in strength, endurance, and 

overall self-esteem, it can be inferred that the elimination 
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Figure 1 Percentage change in quality of life/health status domains on the Short Form-36 Health Survey.
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of pain was a multifactorial process, as suggested in the 

literature.

Nonpharmacologic pain management is well described, 

but is often discussed in combination with pharmacologic 

management.38,39 A systematic review in 2013 concluded 

that nonpharmacologic pain management techniques should 

be used only to supplement pharmacologic interventions, 

because empiric evidence supports pain medications as being 

the most effective for pain relief.36 Our patient reported an 

impressive decrease in pain from 10/10 (pre-intervention) 

to 0/10 (post-intervention). It is noteworthy that managing 

pain with manual therapy and exercise does not have the risks 

associated with pharmacologic pain management and may be 

a safer alternative for addressing pain in certain patients.

The patient made favorable gains in cardiovascular and 

cardiopulmonary health, specifically resting heart rate, 

peak expiratory flow rate, exercise duration/endurance, and 

maximal oxygen uptake. At initial evaluation, the patient 

was unable to complete her daily tasks without shortness of 

breath. With her post-intervention cardiovascular and cardio-

pulmonary gains, the patient was able complete all her daily 

tasks and to undertake moderate exercise without shortness 

of breath or excessive fatigue.

The patient showed gains in strength, as evidenced by 

an increase in weights lifted and the number of repetitions 

that she was able to tolerate. She showed increases in both 

weights lifted and repetitions of exercises targeting the biceps, 

latissimus dorsi, pectorals, quadriceps, and hamstrings. The 

anthropometric changes seen in fat distribution (decrease 

in belly fat) and decreased muscle wasting (more defined 

musculature at the extremities) can be attributed to this posi-

tive change in strength as a result of her resistive exercise 

program. As the patient built up muscle bulk in her upper 

and lower extremities and decreased her abdominal fat, 

the appearance of wasting diminished and was replaced by 

defined musculature of the abdominals, biceps, quadriceps, 

and hamstrings.

Although the patient did not have impaired balance on 

the BBS and TUG tests, she did show a slight improvement 

at the final evaluation on both tests. No specific exercises 

were used to target balance; however, it can be assumed that 

her increase in strength and overall fitness contributed to the 

slight increase in score.

The SF-36 measures quality of life in areas related to 

health status and mental/social functioning. The greatest 

gains were seen in the areas of general health, pain, energy/

fatigue, and physical functioning (Figure 1). The patient’s 

improvement in these quality of life measures can be 

attributed to her gains in all of the other areas examined in 

the study. Increased strength and endurance and decreased 

pain allowed the patient to perform activities of daily liv-

ing and exercise without shortness of breath or excessive 

fatigue, thereby increasing her overall independence and 

enjoyment of daily activities. The positive anthropometric 

changes in abdominal fat and muscle wasting in the extremi-

ties increased her self-confidence, further improving her 

quality of life.

This case study shows the positive effects of a 12-week 

physiotherapy intervention in a 43-year-old woman living 

with HIV. The positive physical and quality of life effects 

of this intervention support the use of physiotherapy as a 

complementary treatment for people living with HIV/AIDS. 

Importantly, the 12-week intervention did not have any 

adverse immunologic effects in this patient. As a result of 

pharmacologic advances, HIV is now becoming a chronic 

disease rather than a fatal illness, so physiotherapists are 

likely to become increasingly important in the medical 

management of people living with HIV and AIDS. Future 

research is warranted to reproduce this type of study in a 

larger patient population. The patient in our case study was 

on a closely supervised antiretroviral medication regimen and 

her HIV disease had not yet progressed to AIDS.

This study has some limitations. The patient performed 

one of the three weekly exercise sessions at home, confirmed 

only by a telephone conversation on that day. Although we 

did attempt to ensure compliance by telephone call, this ses-

sion was still managed externally by the patient. However, 

given her high motivation and compliance with the rest of 

the program, it is likely that the patient did indeed complete 

her home-based sessions.

At the midpoint of the intervention, the patient’s labora-

tory results indicated no unfavorable changes. Our results 

may have been strengthened if the investigators had remea-

sured all strength and cardiopulmonary parameters at 6 weeks 

and compared the results with the 12-week data to determine 

if a 6-week program was more, less, or equally beneficial.

Given its case study nature, the conclusions of this report 

should not be overstated or generalized to a larger demo-

graphic, but rather be seen to reflect the positive outcomes 

for this individual patient. The case study reported here 

was an exploratory analysis of the effects of an exercise 

and manual therapy intervention on several markers in a 

patient living with HIV disease. Because only one partici-

pant was studied, a scale of effect must be considered and 

the conclusions should not be expanded to PLWHA in the 

general population. Despite these limitations, the case study 
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is a convenient method for showing the effects of a phys-

iotherapy intervention in an otherwise healthy individual 

living with HIV. More investigation is needed with regard 

to the safety and efficacy of physiotherapy for individuals 

at various stages of the disease so that best practices can be 

established for this population.
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