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Abstract 

Background: The Human Immune-deficiency Virus/Acquired Immunodeficiency Syndrome 

(HIV/AIDS) and its associated complications have continued to be a major challenge to the 

health systems despite the use of alternative therapies. People living with HIV/AIDS (PLWHA) 

are known to suffer from impairments in functional capacity and health status among several 

other comorbidities requiring intervention. This present study was undertaken to investigate the 

effect of aerobic exercise on functional capacity and quality of life (QoL) in PLWHA.  

Methods: Thirty PLWHA (20 males & 10 females; 35.3±7.98 years) were recruited from two 

tertiary hospitals in Kano State, Nigeria to participate in this study. The participants were 

randomly assigned to either experimental group (EG) or control group (CG). All participants 

were allowed to continue taking their prescribed anti-retroviral therapies (ART) medications 

throughout the study period. The EG received aerobic exercise training for 6 weeks in addition to 

ART use. The study focused on two outcomes; functional capacity and health status. These 

outcomes were measured at baseline and after 6 weeks in both groups. Functional capacity was 

assessed using 6 minute walk distance (6MWD), while health status was determined using the 

short form (SF) 36 questionnaire, which assess QoL in both physical (PCS) and mental 

component summary (MCS) scores separately. Both paired and unpaired samples t-test statistics 

were used to determine within and between group differences. Alpha level was set at P< 0.05. 

Results: The results show that only subjects in the EG group recorded significant increase in 

functional capacity (6MWD; from 211.5±16.9 to 222.7±13.4 meters) after the intervention 

(p<0.05). The scores of PCS and MCS of the EG participants were also significantly increased 

from 41.3±5.88 and 47.5±8.83 points to 48.7±5.1 and 55.6±6.23 points, respectively (p<0.05). 

Conversely, subjects in the CG did not show any significant increase in all outcome measures 
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after six weeks (p>0.05). Furthermore, between group statistics showed that while baseline data 

were comparable in the two groups (p>0.05), the scores of all the outcomes measures (6MWD, 

PCS and MCS) were significantly higher in the EG at post-intervention (p<0.05). 

Conclusion: Aerobic exercise is potentially beneficial in improving functional capacity and 

health status of PLWHA.  
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Introduction 

Following its discovery in 1981, the Human Immune-deficiency Virus/Acquired 

Immunodeficiency Syndrome (HIV/AIDS) epidemic has evolved to become the greatest 

challenge in global health, with some 34 million persons living with HIV worldwide (De Cock, 

Jaffe & Curran, 2012). Africa is the most affected region, with over 70% (over 20 million) of 

people with HIV/AIDS (PLWHA), and the devastation of its impact is still on the increase 

(Dixon, McDonald & Roberts, 2002; Piot et al, 2001). In Nigeria, it is estimated that about 3.6 

million people live with the disease, making it the country with the second highest number of 

PLWHA in the world (Reis et al, 2005). Generally, HIV/AIDS places significant burden on 

several variables at individual levels in form of deaths and family strain, and at community levels 

in form of over-burdened health systems and poor socioeconomic circumstances (Walker et al, 

2004).   

People living with HIV/AIDS have several complications some of which lead to a radical 

alteration of physiological and psychological well-being (Dudgeon, 2004). Consequently, a 

multi-pronged intervention has been recommended for PLWHA. For example, the use of highly 

active antiretroviral therapy (HAART) is reported to not only prolong the life of PLWHA, but 

also give them opportunity of a healthier and more productive live than was possible at the 

beginning of the HIV/AIDS pandemic (Dudgeon, 2004). The use of HAART has significantly 

reduced the mortality of HIV-infected persons. However, this treatment is associated with a host 

of adverse effects: fatigue, nausea, pain, anxiety and depression (Ciccolo, Jowers, and 

Bartholomew, 2004). Another important intervention available to PLWHA is the use of non-

pharmacologic complementary and alternative therapies. These interventions have been widely 
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reported to improve several health parameters during the prevention and management of 

complications associated with HIV/AIDS (Aucamp, 2008; Furler, 2003). 

Aerobic exercise training is one of such interventions reported to be effective in improving 

several outcomes for PLWHA (Roubenoff et al, 2011; Dudgeon, 2004). Aerobic exercise largely 

depends on the aerobic energy generating processes, which have been shown to be beneficial for 

both healthy and diseased populations (Ciccolo, Jowers, and Bartholomew, 2004; Dimeo, 2001). 

The general notion is that aerobic exercise training is not only safe, but also beneficial in terms 

of increasing lean muscle mass, cardiorespiratory fitness, and improving muscular strength 

metabolic profile, and quality of life (QoL) for PLWHA (Jaggers and Hand, 2014; Clayson et al, 

2006). However, a recent systematic review of 10 RCTs revealed that performing constant or 

interval aerobic exercise, or a combination of constant aerobic exercise and progressive resistive 

exercise for at least 20 minutes, at least three times per week for 4 weeks may only potentially be 

beneficial for PLWHA (O Brien et al, 2004).  

Another aspect to the management of PLWHA is that long-term use of life-extending 

antiretroviral medications can negatively affect the health status and functional capacity. The 

health status of PLWHA is also significantly associated with severity of depression, deterioration 

of work function, inconvenience resulting from medication schedules and medical appointments, 

lack of social support, negative stressors, and adverse effects of HAART (Yen et al, 2004). 

Functional capacity on the other hand is an important measure of health status that allows for 

effective diagnostic means and prognostication (Fleg et al, 2000; Guyatt et al, 2007). 

Studies that reported beneficial effects of aerobic exercise training in PLWHA have stated 

important limitations such as small sample sizes, large drop-out rates, undetectable increases in 

viral load, poor research design and generalizability, heterogeneity of participants baseline 
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variables and conflicting reports (O Brien, et al, 2004; Roubenoff et al, 2011; Dudgeon, 2004). It 

is also pertinent to note that many patients with HIV/AIDS continue to struggle with numerous 

social problems such as stigma, poverty, discrimination, poor living conditions, depression, 

substance abuse, and cultural beliefs which can affect their functional capacity and health status 

(Fatiregun, Mofolorunsho, and Osagbemi, 2009; Aranda-Naranjo, 2004). The few studies on the 

role of aerobic exercise in PLWHA in Nigeria have only focused on the knowledge and 

awareness regarding the effect of aerobic exercise on cardio-vascular and CD4 count parameters 

(Ezema et al, 2014; Maduagwu et al, 2014). This study investigated the effect of aerobic exercise 

on the functional capacity and health status of PLWHA. 

Methods 

Participants 

The sample of this pilot study was recruited from a population of available male and female 

patients with HIV/AIDS attending Aminu Kano Teaching Hospital (AKTH) and Murtala 

Mohammed Specialist Hospital (MMSH), both in Kano State, Nigeria. All available participants 

were contacted from the medical outpatient departments in these hospitals. The PLWHA were 

recruited only if they had a stable condition (on active anti-retroviral drugs) and after they gave a 

written consent. Those with severe co-morbidities such as respiratory diseases, musculoskeletal 

disorders, hypertension (with malignant course), recent cardiac events and those who were 

already undergoing exercise training programs were excluded. 

Procedure  

Ethical approval for this study was sought and obtained from the Research and Ethics 

Committees of Aminu Kano Teaching Hospital (AKTH) and Murtala Mohammed Specialist 

Hospital (MMSH), Kano State. While controlling for gender matching, consecutive individuals 
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who met our inclusion criteria were randomly allocated into two groups (experimental and 

control) using a secret balloting (concealed paper) system. Each participant was asked to pick a 

paper ballot from a box containing the remaining ballots to determine whether the participant 

will be allotted to the experimental or control groups. The experimental group received aerobic 

exercise training in addition to taking their regular medication, while the control group did not 

receive any additional intervention aside from their regular medication. 

Aerobic exercise was performed on a bicycle ergometer. The participants in this group exercised 

at an intensity of 50-60% of maximum heart rate (MHR), which represents a moderate intensity 

aerobic exercise. The exercise protocol was adapted from an earlier study (Jaggers et al, 2015). 

The MHR in beats/minute for each participant was estimated by subtracting their age (in years) 

from 220. Each participant in the experimental group exercised at a frequency of at least 3 

times/week and for a duration of 6 weeks. Each exercise training session lasted for about 30 

minutes to about 45 minutes. Those participants who became exhausted, breathless, had feelings 

of discomfort or felt that they could no longer continue were asked to discontinue training. 

Demographic parameters (age gender, weight& height) were collected at the onset of the study 

for all participants. The main study outcomes (functional capacity and health status) were 

assessed at baseline and post intervention (after 6 weeks) for both groups. The functional 

capacity was assessed using the six-minute walk distance (6MWD). The 6MWD has been earlier 

described and widely utilized as a useful measure of functional capacity (Enright, 2003). 

Participants were asked to walk on a 30-meter corridor for 6 minutes, while they were been 

encouraged using standard phrases like “keep on going like this” or “you are doing well” at 

intervals. The distance covered after six minutes was recorded as the functional capacity. The 

health status was assessed using the short form 36 (SF36) questionnaire. The SF36 is a self-
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report instrument which is reliable, valid and of good psychometric properties (Ware and 

Konsinski, 2001). The SF 36, assesses health status in 8 domains, namely general health, 

physical functioning, role physical, body pain, mental health, role emotional, social functioning 

and vitality. The first four domains make up the Physical Component Summary (PCS), while the 

last four domains make up the Mental Component Summary (MCS) scores. The final PCS and 

MCS score (a scale of 0-100 each) were generated using the scoring formula described by Ware 

and Konsinski (2001) with the higher the scores indicating better health outcomes. 

Data analysis  

Demographic and other clinical characteristics of the participants were summarized using 

descriptive statistics including mean, standard deviation, frequencies and percentages. 

Independent samples t-test was utilized to determine between group (experimental and control 

group) differences for variables including demographics (age, height weight BMI) and outcome 

measures (6MWD, PCS and MCS). Dependent (paired) t-test was used to analyze within group 

differences. Alpha level was set at P< 0.05 (probability value). Statistical Package for the Social 

Sciences (SPSS) 22.0. IBM® was used for all analyses. 

Results 

Thirty PLWHA participated in this study. The demographic and characteristics summary as 

shown in Table 1 revealed that the comparisons of age, height, weight and BMI of both groups.  

The demographic variables of age and height were comparable, however, the control group 

participants had a significantly higher weight and BMI (p>0.05). The baseline results of the 

outcome measures of interest, 6MWD (for functional capacity) and PCS and MCS (for health 

status) of both the experimental and control groups were comparable (p>0.05) as depicted in 
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Table 1. Post intervention values for the 6MWD, PCS and MCS was significantly higher in the 

experimental group (p<0.05).  

Table 1: Between group comparison of all outcome variables 

Variables Experimental group Control group p-value 
 M±SD M±SD  
Age 36.8±8.86 33.9±7.26  0.322 
Height 1.65±0.08 1.64±0.05 0.645 
Weight 67.3±7.99 74.8±2.65   0.002* 
BMI 24.8±3.49 27.9±0.81   0.002* 
Pre -test 6MWD 211.53±16.9 207.20±20.1 0.528 
Pre-test PCS 41.3±5.88 41.3±7.49 0.983 
Pre-test MCS 47.5±8.83 46.9±7.91 0.851 
Post -test 6MWD 222.7±13.35 209±16.82 0.02* 
Post-test PCS 48.7±5.06 41.5±7.32  0.004* 
Post-test MCS 55.6±6.23 47.6±8.72  0.007* 

Key: M; mean, SD; standard deviation, n; number, %; percent, BMI; body mass index*; significant at p=0.05  alpha probability 
level, 6MWD; six minute walk distance (in meters) test, PCS; physical component summary, MCS; mental component summary.  

The results of this study further shows in Table 2 that significant within group changes (increase) 

in the outcome measure only occurred in the experimental group (p<0.05). Participants in the 

control group did not show any significant changes for all the outcome measures at the post 

intervention (p>0.05).  

Table 2: Results of within group differences for pre and post intervention (paired t-test) 

Variables Pre-intervention Post-intervention p-value 
 M±SD M±SD  
Experimental group    

6MWD 211.53±16.9 222.7±13.35 0.004*
PCS 41.3±5.89 48.7±5.06 0.001*
MCS 47.5±8.83 55.6±6.23 0.001*

Control group    
6MWD 207.2±20.12 209±16.82 0.494
PCS 41.3±7.49 41.5±7.32 0.435
MCS 46.9±7.91 47.6±8.72 0.484

Key: M = mean, SD = standard deviation, n = number, % = percent, BMI = body mass index * = significant at p=0.05, 6MWD = 
six minute walk distance (in meters) test, PCS = physical component summary score, MCS = mental component summary score. 

Discussion 

This study assessed the effect of aerobic exercise on the functional capacity and health status of 

PLWHA in Kano State Nigeria. The results of our study showed a preponderance of males over 
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female participants. Even though, this is not in agreement with the reflection of the general 

gender distribution among newly infected HIV/AIDS patients (Türmen, 2003). .The higher 

number of male participant in our study is mainly due to the willingness of available PLWHA to 

partake in the study. The results for the health status outcome was reported separately for the 

physical and mental component scores. This was done in order to show the specific effects of the 

aerobic exercise intervention on the outcomes. PLWHA are known to exhibit poor quality of life 

(Fatiregun, Mofolorunsho, and Osagbemi, 2009; Clayson et al, 2006; Jaggers and Hand, 2014). 

Therefore, combining both scores may limit the subtle differences of our intervention. Moreover, 

HIV/AIDS has different negative impact on several important outcomes and several bodily 

systems (Aranda-Naranjo, 2004; Piot et al, 2001). The use of 6MWD to assessed functional 

capacity because of its global acceptability and reliability in testing various categories of both 

healthy and diseased populations.  

The main results of our study showed that significant improvements were recorded in both 

functional capacity and QOL for the participants in the experimental group who received aerobic 

exercise in addition to conventional treatment. This findings strengthens the position of previous 

studies that opine the aerobic exercise is beneficial for PLWHA (Jaggers and Hand, 2014;O 

Brien et al, 2004). Specifically, aerobic exercise in the studies of Ezema et al (2014) and that of 

Lox, McAuley and Tucker (1996) revealed significant improvements several parameters such as 

blood pressure, CD4 count, depression, anxiety and QOL of PLWHA.   

Our findings in this studies can be supported by several earlier reports in literature. Past studies 

related to aerobic conditioning intervention including arm ergometry, leg ergometry and aquatic 

exercise showed improved endurance capacity (Latimer-Cheung et al, 2013; Peterjan et al, 1996; 

Kemi and Wisløff, 2010; Smmith 2010). Aerobic exercises are also known to significantly 
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improve functional capacity even among patients with high rates of fatigue through its role in 

reorganizing the capillaries at tissue level in response to the increasing oxygen consumption 

(VO2 ) (Oncu, Durmaz, and Karapolat, 2009). Moreover, aerobic exercise training 

programmes can break a circle of inactivity, impaired performance and increased fatigability 

that is prevalent in most patients with chronic diseases (Öztürk, et al, 2011). 

The use of aerobic exercise for improving functional recovery and QOL in PLWHA as shown in 

our findings has significant clinical implications. More importantly, clinicians been provided 

with extra options when planning intervention strategies for these patients. In addition, we have 

corroborated our findings with those of earlier studies that have reported on patient-important 

outcome measures (Jaggers and Hand, 2014; Ezema et al (2014; O Brien et al, 2004). Our study 

serves as a potential background for widening the intervention strategies for PLWHA in centers 

with limited health resource. Therefore, health care providers may consider incorporating 

supervised aerobic exercise training into the treatment options for PLWHA.    

Nonetheless, there is need for clinical studies with larger sample sizes that will match 

participants by age and gender to reduce any possible confounders that we may have missed in 

our study. Since PLWHA may have individual differences that can determine their response to 

exercise training compared to healthy counterparts. The weight and BMI between the groups 

were significantly different. This was as a result of the non-computerized randomization 

procedure adopted. However, since the baseline outcome measures of interest were comparable 

prior to the intervention, it is unlikely that the difference in BMI had any general impact on our 

results of this study. The findings of our study is also limited to PLWHA without significant HIV 

co-morbidities. Nevertheless, these are interesting areas for future considerations.  
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Conclusion 

This pilot study showed that aerobic exercise training is beneficial for PLWHA. However, it is 

not known whether aerobic exercise has a similar beneficial effect in other sub-groups of 

PLWHA. Therefore, future studies with adequate sample sizes, using established exercise 

training protocols, that takes into account various clinical sub-groups of PLWHA are still 

necessary. 
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