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Abstract

Introduction: : At present no study has evaluated the correlation of self-reported physical activity (PA) with 
haematological indices and health-related quality of life (HRQOL) of people living with human immune 
deficiency virus (HIV). The study examined the relationship between self-reported PA level, haematologi-
cal indices, and HRQOL of people living with HIV. 
Material and methods: This cross-sectional study involved 80 participants recruited from the HIV 
clinic of a tertiary hospital. A self-structured questionnaire, the International Physical Activity Ques-
tionnaire (IPAQ) and the RAND-36 questionnaire were used to assess socio-demographic data,  
PA level, and HRQOL, respectively. The participants’ current haematological indices: haemoglobin 
(HB), white blood cell (WBC) count, and neutrophil were obtained through laboratory blood analysis. 
Pearson’s correlation coefficient was used to determine the relationship between the variables of inter-
est. One-way analysis of variance (ANOVA) was used to determine the difference between the means 
of the variables across the PA levels. 
Results: There was a trend of increase in haematological parameters and in the scores of the subdomains 
of HRQOL as the PA level increased. However, there was no statistically significant correlation between 
PA level and the haematological parameters. There was satisfactory scoring in the general HRQOL of  
the participants, but only the sub-domain of social functioning (r = 0.299, p = 0.041) and pain (r = 0.299,  
p = 0.041) in the HRQOL was significantly positively correlated with PA level (measured in METS). 
Conclusions: Conclusions: PA may improve the HRQOL and the haematological status of people 
living with HIV, therefore PA should be recommended as an adjunct therapy to pharmacotherapy 
in management of HIV infection in order to improve HRQOL.
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ed a significant increase in total leucocyte, lymphocyte, and 
neutrophil concentrations in active subjects when compared 
to inactive subjects [22]. Also, PA and exercise were reported 
to increase the levels of haemoglobin, leucocyte, and neutro-
phil percentages [16, 23]. Several studies, including recent sys-
tematic reviews and meta-analyses reported that PA enhances 
HRQOL  [23-26]. Previous studies  [27] carried out on HIV 
populations have focused mainly on structured exercise inter-
ventions, which have recorded some degrees of attrition rate 
and non-compliance in the course of the study. There is still 
paucity of  studies investigating the  influence of  self-report-
ed PA level on the haematological parameters and HRQOL 
among people living with HIV. Therefore, this study sought to 
address this dearth in literature by examining the relationship 
between PA level, haematological indices, and health-related 
quality of life of people living with HIV.

Material and methods
Research design

This study utilised a cross-sectional design.

Subject selection

This study involved 80 participants (30 males, 50 fe-
males) diagnosed with HIV, recruited from the  HIV clin-
ic of  the  University of  Nigeria Teaching Hospital, Enugu, 
Southeast Nigeria using a convenience sampling technique. 
Patients were invited to participate in the study by the attend-
ing physician at the HIV clinic. The study was conducted be-
tween the months of July and August 2018.

The sample size was calculated with the  Taro Yamen 
method of sample size calculation:

ss = N/(1 + Ne2)
where ss – sample size, N – population size, e – sampling 

error = 0.05.
The participants were recruited consecutively based 

on their availability and willingness to participate. Patients 
with rapid progression to AIDS after seroconversion (which 
may present with various co-morbidities that may tend to 
alter the variables of interest) and patients yet to commence 
HAART were excluded. Inclusion criteria were: age 18 years 
and above and HAART for ≥ 3 months.

Instruments 

Height Scale (Ayron 226, USA): A height scale, calibrat-
ed in centimetres was used to measure the height of the par-
ticipants to the nearest 0.1 cm.

Weight scale (Secca 287, Germany): This was used to 
obtain the weight of the participants.

International Physical Activity questionnaire (IPAQ) 
short form [28]: This was used to assess the physical activity 
level of  the  participants. This questionnaire assessed three 
specific types of activity, namely: walking, moderate-inten-
sity activity, and vigorous-intensity activity. The IPAQ-short 

Introduction

Physical activity (PA) is any form of bodily movement 
produced by skeletal muscles that require energy expen-
diture above basal metabolic level  [1]. PA is undertaken 
while working, playing, carrying out household chores, 
travelling, and engaging in recreational pursuits. The  im-
portance of PA in the prevention of chronic diseases and 
premature death has been established following much ev-
idence  [2]. According to the  World Health Organization 
(WHO), regular and adequate levels of PA in adults reduce 
the risk of chronic diseases such as coronary heart diseases, 
hypertension, stroke, diabetes, breast cancer, colon cancer, 
depression, and risk of  falls; improve bone and function-
al health, and are key determinants of energy expenditure 
and thus the  fundamentals of  energy balance and weight 
control [1]. Evidence has shown that an average energy ex-
penditure of about 1000 kcal (4200 KJ) per week is asso-
ciated with a 20-30% reduction in all-cause mortality and 
improves quality of life (QoL) [2-4].

However, the  disease stage and progression in people 
living with human immunodeficiency virus (HIV) infection 
is usually marked by CD4 count and HIV ribonucleic acid 
viral load  [5-7]. Also, other haematological abnormalities 
such as anaemia, neutropaenia, and thrombocytopaenia in-
fluence the  prognosis of  the  disease  [8-10]. Consequently, 
alternative markers of the disease such as the total lympho-
cyte count, white blood cell (WBC) count, and haemoglo-
bin (HB) concentration have been suggested, especially for 
low and middle income countries  [11]. Even though hae-
matological abnormalities are common in both antiretro-
viral-experienced and naïve patients [12-14], treatment with 
highly active anti-retroviral therapy (HAART) has been as-
sociated with various haematological side effects [15], which 
may be amenable with the introduction of PA as an adjunct 
intervention  [16]. These reported side effects associated 
with HAART may affect the  health-related quality of  life 
(HRQOL) of  these individuals. Some of  the  side effects 
of  HAART include myelosuppression (decreased bone ac-
tivity) and severe cytopaenia (reduced red blood cell leading 
to anaemia), which has often been associated with the use 
of zidovudine, a category of HAART [15]. The introduction 
of HAART allows for a reduction in HIV-related mortality, 
but the prolongation in the length of life can be associated 
with a reduction in their QoL [17]. Professionals in the field 
of PA as well as participants of PA recognise enhanced QoL 
as a benefit of, and motivator for, PA. 

HRQOL has been reported to be a  significant predic-
tor of  survival among HIV-infected individuals, even after  
known clinical risk factors has been adjusted  [18-20]. Fur-
thermore, improving HRQOL has been recognised as one 
of the therapeutic objectives of HIV treatment guidelines [18]. 
However, patients are still burdened with various side effects 
emanating from prolonged treatment with HAART, which di-
minish their HRQOL [21].

PA has been recorded to have a positive effect on some 
haematological parameters and QoL. A previous study report-
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form has been tested for validity and reliability in the Nige-
rian population [29].

The RAND-36 health-related quality of life (HRQOL) 
questionnaire: This was used to assess the subjects HRQOL. 
The  RAND-36 is the  most widely used HRQOL survey 
instrument. It is comprised of  eight domains consisting 
of 36 items selected from a  larger pool of  items utilised in 
the  RAND medical outcomes study (MOS)  [30]. Physical 
and mental health summary pattern of  scoring have been 
adopted for the RAND-36 [31]. RAND-36 has good reliabil-
ity and validity for the Nigerian population [32].

Auto-analyser (COULTER LH750 model, BECKMAN 
COULTER Co. Ltd., Tokyo, Japan): This was used to deter-
mine the haematological parameters (HB [g/dl], WBC [mg/
dl], and neutrophil [cells/mm3]).

Procedure

Ethical considerations: Ethical approval was sought and 
obtained from the institutional Health Research and Ethics 
committee. Participants signed an  informed consent form 
prior to participation. 

Anthropometric measurements: Participants physical 
characteristics: weight (kg), height (m), and body mass in-
dex (kg/m2) were evaluated following standardised anthro-
pometric protocol [33]. 

Questionnaire administration: The IPAQ and RAND-36 
HRQOL questionnaires were administered to each partic-
ipant to ascertain their PA level and HRQOL, respectively. 
The IPAQ scores each of the three domains of PA. The times 
in minutes spent every week on each type of activity were 

computed separately by multiplying the  duration and fre-
quency of activity. A continuous activity score was calculat-
ed by multiplying the selected metabolic equivalent (MET) 
value and weekly minutes of  activity, therefore expressing 
PA as MET min per week. The participants were divided into 
low, moderate, and high intensity of PA levels based on their 
total physical activity (MET-min/week) and the  frequency 
of activity. The participants were divided into three groups 
following the guideline in the  IPAQ: low-intensity PA lev-
el with MET value < 600, moderate-intensity PA level with 
MET value between 600 and 3000, high-intensity PA level 
with MET value of 3000 and above.

RAND-36 was used to access the  eight domains of 
HRQOL containing 35 items, namely: physical functioning 
(10 items), role limitations caused by physical health prob-
lems (four items), role limitations caused by emotional prob-
lems (three items), social functioning (two items), emotion-
al well-being (five items), energy/fatigue (four items), pain 
(two items), and general health perceptions (five items). 
A  single item additionally assessed changes in perceived 
health during the  last 12 months. RAND-36 has been re-
ported to take 7-10 minutes to be self-administered [30].

Haematological parameters: Ten millilitres of  venous 
blood was taken from the  antecubital vein of  the  partici-
pants by a medical laboratory scientist. An auto analyser was 
used to analyse the selected haematological indices. 

Data analysis

Descriptive statistics of mean and standard deviation were 
used to evaluate the distributions of  the socio-demographic 
and physical characteristics. Pearson’s product moment cor-
relation coefficient was used to determine the  relationship 
between the  variables of  interest. One-way analysis of  vari-
ance (ANOVA) was used to determine differences between 
the means of the variables across the three levels of PA. Post 
hoc analysis was used to determine the exact point of differ-
ence across the levels of PA. The a level was set at p < 0.05. 

Results
Socio-demographic and physical 
characteristics

A total of 80 participants (30 males, 50 females) partici-
pated in this study. The participants had a mean age of 44.74 
± 12.17 years. Table 1 below shows the socio-demographic 
and physical characteristics of the participants.

Haematological parameters

There was a correlation between PA levels and haemato-
logical parameters, but it did not attain significance (Table 2).

There was no significant difference between the  mean 
scores of  haematological parameters across the  PA levels. 
However, there was an observed trend of increase in the con-
centration of HB as the PA levels increased (Table 3).

Table 1. Socio-demographic and physical characteristics of 
the participants

Variable Frequency (n) Percentage (%) 

Gender

Male 30 37.5

Female 50 62.5

Type of HAART

Zidovudine/Nevirapine 80 100

Physical activity level

Low intensity 6 7.5

Moderate intensity 28 35.0

Vigorous intensity 46 57.5

Mean SD

Age 44.74 12.17

BMI 25.65 6.08

Haemoglobin 11.32 2.21

WBC 5.78 2.22

Neutrophil 47.80 11.61

Physical activity (METS) 7979.96
BMI – body mass index, WBC – white blood cells
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HRQOL domains

The mean scores of the participants in the eight domains 
of  the  HRQOL questionnaire (RAND-36) were: General 
health – 62.34 ± 15.99, Physical functioning – 83.46 ± 21.95, 
Role limitation due to physical health – 77.76 ± 25.81, Social 
functioning – 81.56 ± 20.33, Pain – 71.06 ± 23.32, Energy/

fatigue – 59.46 ± 18.88, Emotional wellbeing – 75.23 ± 14.46, 
and Role limitation due to emotional problems – 89.06  
± 19.51. There was a  correlation between PA level (MET) 
and the domains of HRQOL, but it only attained significance 
with the SF and pain domains (Table 4).

There was an observed trend in the mean score of GH 
and PF domains, which increased as the PA levels increased. 
The mean scores of some domains of  the HRQOL showed 
a  significant difference across the PA levels (Table 5). Post 

Table 4. The relationship between physical activity level and 
the domains of the HRQOL

HRQOL METS r-value p-value

GH 1.000 0.144 0.202

PF 1.000 0.184 0.102

RLDP 1.000 0.200 0.075

SF 1.000 0.229 0.041*

Pain 1.000 -0.229 0.041*

E/F 1.000 -0.019 0.871

EWB 1.000 0.031 0.788

RLDEP 1.000 0.178 0.115
HRQOL – health-related quality of life, GH – General health, PF – Physical 
functioning, RLDP – Role limitation due to physical health, SF – Social 
functioning, E/F – Energy/fatigue, EWB – Emotional wellbeing,  
RLDEP – Role limitation due to emotional problem 
*Significant at p ≤ 0.05

Table 5. Differences between the  mean scores of  the  do-
mains of HRQOL across the PA levels

Variable/PA group Mean ± SD F p-value

GH

Low 56.24 ± 16.19

1.363 0.262Moderate 59.68 ± 15.00

Vigorous 64.76 ± 16.14

PF

Low 68.33 ± 32.35

1.884 0.159Moderate 82.14 ± 19.41

Vigorous 86.24 ± 21.55

RLDFH

Low 61.23 ± 24.36

4.214 0.018*Moderate 70.38 ± 29.26

Vigorous 84.40 ± 21.79

SF

Low 83.33 ± 21.89

3.171 0.048*Moderate 74.02 ± 20.57

Vigorous 85.91 ± 19.05

Pain

Low 67.50 ± 36.54

1.936 0.153Moderate 77.95 ± 19.85

Vigorous 67.32 ± 22.91

E/F

Low 61.67 ± 29.27

Moderate 57.82 ± 17.37 0.179 0.836

Vigorous 60.21 ± 18.62

EWB

Low 71.50 ± 15.64

Moderate 75.86 ± 13.84 0.222 0.801

Vigorous 75.33 ± 14.93

RLDEP

Low 85.85 ± 15.75

Moderate 83.33 ± 26.09

Vigorous 92.96 ± 13.97 2.280 0.109
METS – metabolic equivalence, GH – General health, PF – Physical 
functioning, RLDP – Role limitation due to physical health, SF – Social 
functioning, E/F – Energy/fatigue, EWB – Emotional wellbeing,  
RLDEP – Role limitation due to emotional problem

Table 3. Differences between the  means of  HB, WBC, and 
neutrophil across the physical activity levels

Variable/PA group Mean ± SD F p-value

HB

Low 9.97 ± 3.41 1.226 0.299

Moderate 11.48 ± 2.44

Vigorous 11.87 ± 1.87

WBC

Low 5.33 ± 0.92 1.030 0.362

Moderate 6.26 ± 2.21

Vigorous 6.76 ± 2.31

Neutrophil

Low 54.17 ± 10.61 1.059 0.352

Moderate 46.71 ± 8.31

Vigorous 47.63 ± 13.29
PA – physical activity, SD – standard deviation, HB – haemoglobin, WBC – white 
blood cell

Table 2. The relationship between physical activity level and 
haematological parameters

Haematological parameters METS r-value p-value

HB 1.000 0.058 0.612

Neutrophil 1.000 0.068 0.547

WBC 1.000 -0.066 0.563
METS – metabolic equivalence, HB – haemoglobin, WBC – white blood cells
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hoc analysis to determine the exact point of significant dif-
ference between the  mean scores of  domains of  HRQOL 
across the PA levels is shown in Table 6.

Discussion
Haematological parameters

The result of  this study showed a  trend of  increase in 
HB concentration and WBC count following PA increase. 
PA had a  negative correlation with neutrophil while HB 
and WBC had a  positive correlation with PA. However, 
the correlation between PA and the haematological param-
eters did not attain a significant level. From available litera-
ture, there is no currently existing similar study conducted 
among people living with HIV to afford proper comparison 
of the outcome. However, a study revealed that WBC counts 
increased following prolonged exercise among healthy male 
subjects [34]. Also, PA and exercise was reported to increase 
the  levels of  HB, leucocyte, and neutrophil percentages in 
healthy participants  [16, 23]. Furthermore, there was no 
significant difference between the means of HB, WBC, and 
neutrophil across the PA levels. The result shows that engag-
ing in PA as self-reported by the participants would probably 
have positive effects on some haematological indices. More 
studies are needed to establish the  relationship between 
self-reported PA level and haematological parameters.

HRQOL 

Also, the result of this study showed an observed trend 
of increase in the scores of the sub-domains of HRQOL fol-

lowing increase in PA level (i.e. from low intensity to vigor-
ous intensity). A significant positive correlation was found 
between PA level (measured in METS) and two sub-domains 
(SF and pain) of the HRQOL of the participants. Other sub-
domains of the HRQOL correlated positively with physical 
activity, but without a statistically determined significance. 
This result suggests that PA performance may have a posi-
tive impact on specific subdomains of the HRQOL of HIV 
population, especially the  subdomain of SF and pain. This 
is in agreement with the  reports of  a  study that showed 
that exercise results in meaningful improvements in an ar-
ray of HRQOL outcomes including social functioning and 
pain [35]. The findings of Ogalha et al. [17] in a study involv-
ing people living with HIV showed a marked improvement 
in QoL domains in both the supervised exercise and unsu-
pervised exercise group. Tiozzo [36], reported an improve-
ment only in the exercise group and worsening QoL score in 
the control group. Ciccolo et al. [37] also found a significant 
improvement in the QoL domains of HIV individuals using 
exercise intervention. The aforementioned studies involved 
a  structured and supervised exercise programme. The  re-
sults of the present study suggest that engaging in PA as re-
ported by the participants, even though not supervised, can 
have a positive effect on the Qol of people living with HIV.  
At present more studies are needed to subjectively (e.g. 
self-repot measures of  PA) ascertain the  relationship/ 
influence of  PA on both the  haematological and HRQOL 
measures of  this population. This is important to establish 
the basis for the inclusion of PA participation in the protocol 
of management of this population, especially in developing 
countries and rural locations, where access to tertiary facili-
ties with trained exercise health professionals for supervised 
exercise programmes is difficult. This will be beneficial in 
the sense that simple advice on exercise and encouragement 
of the patient to be more physically active can suffice.

There was an observed significant difference in the mean 
scores of the sub-domain of SF and RLDPH across the PA 
levels. Participants in the moderate- and vigorous-intensity 
PA category showed better scores in the two subdomains as 
compared with participants in the category of  low-intensi-
ty PA. This could be compared with the findings of Anokye 
et al. [38], which reported that higher levels of PA are asso-
ciated with better HRQOL, both generally and for specific 
subdomains. This present study suggests that increased lev-
els of self-reported PA may bring about a significant positive 
change on the HRQOL of this population.

Conclusions
The findings of this study suggest that improving partic-

ipation in PA may result in a consequent positive effect on 
some haematological parameters and the HRQOL of people 
living with HIV. A PA programme should be made a com-
pulsory plan of  care in the  management of  people living 
with HIV. It should be recommended as an adjunct therapy 
to pharmacotherapy in the  management of  HIV infection 
progression. Furthermore, considering the enormous chal-

Table 6. Post hoc analysis to determine the exact point of 
difference in the domains of  role limitation due to physical 
health (RLDPH) and social functioning (SF) across the physi-
cal activity (PA) levels

Variable PA PA MD p-value

RLDPH

Low Moderate –9.15 0.415

Vigorous –23.17 0.035*

Moderate Low 9.15 0.415

Vigorous –14.02 0.021*

Vigorous Low 23.17 0.035*

Moderate 14.02 0.021*

SF

Low Moderate 9.32 0.299

Vigorous –2.58 0.765

Moderate Low –9.32 0.299

Vigorous –11.90

Vigorous Low 2.58 0.765

Moderate 11.90 0.014*
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lenges encountered by this group of patients in developing 
countries and rural settings in accessing tertiary health fa-
cilities where specialised and supervised exercise regimens 
are provided by expert health professional, more research 
should be carried out to provide strong subjective evidence 
on the  influence of  PA on the  haematological parameters 
and HRQOL of people living with HIV.
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