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Transitioning from a life-threatening infection resulting in acute illness to a long-term manageable
condition implies that HIV management requires collaboration between primary care clinicians and
rehabilitation teams. Recognized as an effective, safe, and beneficial health strategy, physical activity
has been recommended in HIV management. However, despite its numerous benefits, there remains a
low prevalence of physical activity in sub-Saharan Africa. It has been reported that individuals living
with HIV-related disability often do not engage in sufficient physical activity. This study aims to explore
the extent and nature of HIV-related disability in Nigeria, its impact on quality of life, and how certain
factors may influence participation in physical activity. The goal is to develop a context-specific
physical activity program to address rehabilitation needs. Employing a mixed-methods approach in
three phases, the study will conduct a cross-sectional survey, one-on-one interviews, and a scoping
review in the first phase. Data from phase one will be integrated using a clinical reasoning approach.
The second phase involves a modified Delphi study to evaluate the developed physical activity
program, while the third phase assesses program feasibility. The study population includes individuals
aged 18 and above living with HIV/AIDS in Lagos State, Nigeria. The findings will contribute valuable
insights into the extent of HIV-related disability, its impact, and the factors influencing physical activity
engagement, ultimately informing the development of effective rehabilitation interventions.
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INTRODUCTION

In 2022, it was estimated that approximately 67.5% of the
approximately 37.9 million people living with HIV globally
are located in Africa (UNAIDS, 2023). Consequently, the
implications of HIV-related disabilities hold particular
significance in sub-Saharan Africa (Banks et al., 2015).
Despite a low prevalence of 1.4%, Nigeria has the
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second-largest HIV epidemic globally, with 1.9 million
people living with HIV in the country (UNAIDS, 2023).
Olaleye et al. (2017) reported that among the 360
participants living with HIV in a study conducted in
Ibadan, more than two-thirds experienced mild to
extreme disabilities. However, the impact of HIV on
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disability in Nigeria has not been extensively researched,
and there is a dearth of literature on the prevalence of
HIV-related disability and the rehabilitation strategies
currently being implemented in its management (Olaleye
etal., 2017).

Disability is a multifaceted phenomenon that manifests
at three levels: the corporal (body), person, and social
level, encompassing long-term physical, mental, and
intellectual impairments that impede individuals from
effectively participating in society (Palmer and Harley,
2012). Disability may arise due to the progression of HIV
infection and side effects of highly active antiretroviral
therapy (HAART) drugs. Both HIV and HAART have
been reported to adversely affect overall health,
impacting the immune system (Zicari et al.,, 2019),
cardiovascular system (So-Armah et al.,, 2020), central
nervous system (Spudich and Clements, 2019), and
musculoskeletal system (Walker-Bone et al., 2017).
These compromised body systems make individuals
prone to fatigue, joint pain, hypertension, dyslipidemia,
neuropathy, depression, opportunistic infections such as
pneumonia, and non-communicable diseases such as
kidney disease, cardiovascular disease, and diabetes
(Ibeneme et al., 2019; Achwoka et al., 2020; Gabuzda et
al., 2020). These symptoms contribute to poor Health-
Related Quality of Life (HRQoL) in people living with HIV
(Segquiti et al., 2022), posing a significant global health
challenge. Public health services encompass prevention
or treatment of impairments and provision of rehabilitation
services (Bright et al., 2018). To enhance patients’ health
and promote healthy living, physical activity, a non-
pharmacological alternative, has been recommended by
health providers as a strategy to mitigate the risk of
developing disabilities among people living with HIV
(PLWH) (Dang et al., 2018). Studies have shown that
physical activity enhances functional capacity, muscle
strength, joint flexibility, and endurance among PLWH
(Voigt et al., 2018; Ibeneme et al., 2019; Martin et al.,
2019; Enichen et al.,, 2022). A systematic review by
O’Brien et al. (2016) reported positive cardiorespiratory,
strength, and body composition outcomes resulting from
physical interventions among PLWH. Furthermore,
functional issues such as difficulty in walking,
impairments, and disabilites among PLWH can be
ameliorated through participation in home-based and
community-based rehabilitation programs (Cobbing et al.,
2017a).

Despite the recognized health benefits of physical
activity, evidence suggests that individuals living with HIV
often do not engage in sufficient physical activity
(Vancampfort et al.,, 2018). Various barriers may
contribute to this low participation, particularly in Africa,
where cultural, environmental, and socioeconomic factors
play significant roles (Mabweazara et al., 2018). Stigma
and discrimination are prevalent barriers to HIV therapy
and prevention in Africa, including Nigeria (Tesfay et al.,
2020). For instance, individuals living with HIV in Nigeria

may experience stigma if their status becomes public
knowledge, facing the dual burden of living with HIV and
enduring community stigmatization (Saeed and Ayuwat,
2020; Ogunyemi et al., 2022). Perceived stigmatization
may subsequently impact their motivation to engage in
physical activity, as evidenced by a cross-sectional study
conducted in Uganda linking higher internalized HIV-
related stigma to lower levels of physical activity
(Kalichman et al., 2020).

Presently, public health physical activity
recommendations in Nigeria focus on utilizing community
or home-based rehabilitation methods to enhance health
outcomes among people living with HIV (Cobbing et al.,
2017b; Mabweazara et al., 2019). Social determinants of
health, such as the opportunity cost of exercise
engagement, individuals' socioeconomic status, and
susceptibility to stigma, have been identified as influential
factors in understanding physical activity participation
among people living with HIV in Nigeria (Safa et al.,
2022). Thus, the aim of this study, conducted over three
phases, is to determine the pattern and prevalence of
disabilities among people living with HIV in Nigeria and
develops a context-specific physical activity program to
address these disabilities.

MATERIALS AND METHODS

Table 1 provides a summary of the methodology for the study
across three phases, outlining the study design and procedures.
This study adopts a mixed-methods approach with five studies
conducted. In phase one, study one is a cross-sectional study
utilizing questionnaires to determine the pattern and prevalence of
disabilities among people living with HIV in Nigeria, as well as their
health-related quality of life and physical activity levels. Study two of
phase one is a qualitative study aiming to explore the experiences
of disability among PLWH and investigate their perceived barriers
and facilitators to physical activity participation, utilizing one-on-one
interviews. Study three of phase one involves conducting a scoping
review of evidence to identify the range of implementation
strategies in the rehabilitation of HIV-related disability.

For the second phase of the study, data from studies one to three
will be triangulated through direct content analysis to develop a
context-sensitive exercise program for people living with HIV-
related disability. This program will be validated by experts in study
four, which is a Delphi study. The third phase of the study is a
feasibility study aimed at testing the feasibility and acceptability of
the developed physical activity program. Figure 1 shows the
sequential process for the development of physical activity
intervention programme.

Instruments

Study one: the following self-administered questionnaires will be
used for data collection: Socio-demographic questionnaire, Medical
Symptoms Questionnaire (MSQ), World Health Organization
Disability Assessment Schedule 2.0 (WHODAS), Medical
Outcomes Survey (MOS)-HIV Instrument and the International
Physical Activity Questionnaire (IPAQ).

Questionnaire: The sociodemographic questionnaire shall provide
information on the age, gender, marital status, educational
qualifications, and income range of the participants.
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Section Phase one Phase two Phase three

Study one Study two Study three Study four Study five

To determine the pattern and To determine the barriers and To identify the various implementation To develop the exercise-based To test the feasibility and
Objectives prevalence of disabilites among facilitators  of  physical  activity strategies adopted in the rehabilitation P acceptability of the developed

people living with HIV in Nigeria
The pattern of disability, symptoms,
physical activity level, health status

Cross-sectional study
HIV/AIDS Testing and Treatment

Data needed
Study design

Location Centres in Lagos

Medical Symptoms Questionnaire
(MSQ), World Health Organization
Disability Assessment Schedule 2.0
(WHODAS), Medical
Survey (MOS)-HIV Instrument and
the International Physical Activity
Questionnaire (IPAQ)

Source of data

Sample size 384 participants

Participants must be adults (18
years and above) and must have
commenced ART at
months before the commencement

Inclusion criteria

of the study.

Questionnaires  will
collect  information

Procedure and 9emographic

instrumentation

activity level.

symptoms experienced, the pattern
of HIV-related disability, health-
related quality of life and physical

participation among PLWH in Nigeria
Experiences on factors influencing
physical activity participation
Qualitative study

HIV/IAIDS ~Testing and Treatment
Centres in Lagos

One-on-one interview

Minimum of 15 participants

Participants must be adults (18 years
and above) and must have commenced
ART at least six months before the
commencement of the study.

People living with HIV will be
interviewed to explore their experiences
of disability, strategies used to manage
the  HIV-related  disability, and
investigate their perceived barriers and
facilitators  to  physical  activity
participation. The interviews will be
audio-recorded  and  transcribed
verbatim.

of disability experienced by PLWH

Rehabilitation programs for people
living with HIV-related disability

Scoping study
Virtual

Relevant data  (published and
unpublished). All study designs

No limit on number of studies to be
included

Population:  studies that include
people living with HIV, who are 18
years and over.

Concept:  Different  implementation
strategies in the management of HIV-
related disability, rehabilitation
strategies include physical activity or
exercise therapy.

Context: studies on implementation
strategies for rehabilitation of disability
among PLWH conducted in a clinical
(hospital and primary health care
facility), home, or community-based
setting.

The  Joanna  Briggs Institute
Reviewers Manual 2020: Methodology
for JBI Scoping reviews will be
adopted

intervention program

Triangulated results from phase
one to three

Modified Delphi study.
Virtual

Expert panel

Minimum of 30 participants

Participants need to meet at least
one of the following requirements:
stakeholder in clinical decision-
making role, experts who work
closely for and with people living
with HIV, affiliation to HIV/AIDS
clinic, membership in physical

activity organizations,
government entities or
universities.

The Delphi study will be used to
obtain consensus  among
purposively sampled experts in
the field of physical activity, HIV,
rehabilitation, and
implementation.

exercise program

Pre- and post-test feasibility
study

Qualitative study

HIV/AIDS  Testing  and
Treatment Centres in Lagos

One-on-one interview

Minimum of 15 participants

Participants must be adults
(18 years and above) living
with  HIV and attending
HIV/AIDS  testing  and
treatment centres in Lagosa

People living with HIV will be
interviewed to seek their
opinion on the potential
usefulness of the developed
physical activity program. The
interviews  will be audio-
recorded and transcribed
verbatim.
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Table 1. Contd.

Data Descriptive statistics of mean,

analysis standard deviation, and
frequency. Inferential statistics
Physical activity level and
perceived health status would
0 provide information on the
utcome

causative relationship between
their current health state and
their rehabilitation needs.

Thematic content analysis will
be used to identify themes from
the qualitative data. The data
will be analysed and managed
using MAXQDA software

Understanding  the  factors
associated  with  physical
activity participation would be
used to design a need-based
rehabilitation programme.

A narrative review of the number of
studies found that addressed the
research topic, study designs, and the
variety of secondary health condition
prevention strategies

Data from this phase will identify and
provide knowledge on the research
gaps that exist in the literature
regarding the implementation of
rehabilitation  strategies in  the
management of HIV-related disability

Data from the online questionnaire will be
exported to Microsoft Excel for descriptive
analysis (frequencies and percentages).
Answers to open-ended questions will be
coded through a content analysis approach.
Based on the feedback and analysed results,
the final output for each round shall be
compiled.

Consensus agreement on the developed
context-sensitive physical activity program for
PLWH

Demographic characteristics of the
participants will be described using
descriptive  statistics. ~ Thematic
content analysis will be used to
identify themes from the qualitative
data. The data will be analysed and
managed using MAXQDA software

The feasibility and acceptability of
the intervention programme will be
understood

in Nigeria

To determine the
physical activity level
and health-related
quality of live of
people living with HIV

To explore the current
rehabilitation
strategies
implemented in the
management of HIV

Qualitative

Study

Cross-sectional
Stud

barriers and

To understand the

facilitators to physical
activity participation
among people living
with HIV in Nigeria

)

QO

To test the feasibility
of the developed
exercise program

To establish consensus
among key stakeholders
and develop a physical
activity programme for
people living with HIV in
Nigeria

Figure 1. Sequential process for the development of physical activity intervention programme.



Medical Symptoms Questionnaire (MSQ): Shall be modified from
the Medical Symptoms Questionnaire compiled by the Institute for
Functional Medicine (2020). It identifies symptoms that help
diagnose underlying illness and tracks progress over time. Each
symptom is based on the health profile of the patient over the
previous three months. The scoring system is organized into 15
symptom-specific domains covering the head, eyes, ears, nose,
mouth/throat, skin, heart, lungs, digestive tract, joints/muscles,
weight, energy/activity, mind, emotions, and others. Respondents
are required to assign a score ranging from 0 to 14 for 71
symptoms observed over the previous 14 days. A score of 0 means
never having experienced such symptoms; 1 to 2 means occasional
symptoms, not severe ("1") or severe ("2") effects; 3 and 4 mean
frequent symptoms and not severe ("3") or severe ("4") effects.
Therefore, a lower score means a lower symptom burden (Institute
for Functional Medicine, 2020).

WHO Disability Assessment Schedule (WHODAS 2.0): Shall be
used to assess functioning and disability in various core activities
essential in daily life. The 12-item version is used for a brief
assessment of overall functioning and asks questions about six
domains: cognition (learning, concentrating), mobility (standing,
walking), self-care (washing, dressing), getting along (keeping
friendships, dealing with people), life activities (work/school), and
participation (joining community activities, emotional effects). The
scores, considering the various levels of disability for each item in
the questionnaire, will be determined using the "item-response-
theory”. They will subsequently be summarized and converted into
a metric ranging from 0 to 100 for each domain. The average
scores are comparable to the WHODAS five-point scale, which
allows the clinician to assess the individual's disability in terms of
none (0-0.49), mild (0.5 to 1.49), moderate (1.5-2.49), severe (2.5-
3.49), or extreme (3.5-4) (Ustiin et al., 2010). The tool has been
validated and demonstrated to be effective for screening
functionality and disability among PLWH (Barbosa, 2018).
Furthermore, the internal reliability of the entire WHODAS 2.0 using
Cronbach a is 0.89 (Holmberg et al., 2021).

HIV Medical Outcomes Survey (MOS-HIV): Shall be used to
measure health-related quality of life among the participants. It is a
35-item questionnaire that assesses 10 dimensions of health,
including general health perceptions, pain, physical functioning, role
functioning, social functioning, mental health, energy/fatigue,
cognitive function, and quality of life. The Cronbach's a coefficient is
> 0.7 for group comparisons, indicating adequate reliability. Wu et
al. (1997) also reported the validity of the physical and mental
health summary scores of the MOS-HIV. The scoring of this scale
involved a two-step process. First, numerical values will be re-
coded, and then each item scored from 0 to 100, with a high score
indicating good health. To estimate the 10 domains of patient
functioning, items from the same scale will be averaged.

The International Physical Activity Questionnaire (IPAQ-SF):
This is a self-reported measurement tool for physical activity
suitable for assessing physical activity and inactivity in a population
(Stelmach, 2018). The IPAQ-SF measures the physical activity
levels of people aged 15 to 69 years and was adapted from the
long form IPAQ, which assesses activity levels across five domains
(job-related, transportation, housework, recreation, and time spent
sitting), contains four generic items, and can be self-administered or
administered via the telephone (Craig et al., 2017). The
questionnaire requires information on the time spent on physical
activities over the past seven days and has acceptable
measurement properties for developed and developing nations. It
has been previously used in the Nigerian population, where the
overall PA (ICC = 0.79, 95 % CI 0.65 to 0.82) showed moderate
test-retest reliability (ICC > 75, intraclass correlation coefficient)
(Oyeyemi et al., 2014). The IPAQ-SF measures three specific
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types of activity: walking; moderate physically intense activity; and
vigorous physically intense activity (Craig et al., 2017).

The IPAQ scoring protocol will be used to report the collected
data in terms of categorical and continuous measures (Cleland et
al., 2018). For continuous data, one measure of the volume of
activity will be computed by weighting each type of activity in terms
of its energy requirements, as defined in METs. Thus, walking = 3.3
METs; moderate physical activity = 4.0 METs; and vigorous
physical activity = 8.0 METSs.

Study two: A qualitative research method shall be adopted to
achieve the objectives of this study which were to determine the
barriers to and facilitators of physical activity participation among
PLWH. The qualitative research method is now commonly used in
HIV/AIDS research as it is essential to providing insights into the
socio-behavioural elements of HIV (Doyal, 2014; Syed et al., 2014).
In the methodology, the HBM (Yen and Li, 2019) will be considered
in understanding the barriers to and facilitators of physical activity
among PLWH.

The interviews will be conducted by the principal investigator in
English language. The interviews will be conducted using a Philips
DVT digital dictaphone, and the recordings saved in MP3 format. In
addition to the audio recordings, the interviewer shall write
additional notes, with reflective comments also being added at
appropriate times during the interviews. The duration of each
interview shall be between 30 and 45 min.

Study three: A scoping review shall be conducted to achieve the
objectives of this study. A comprehensive literature search shall be
conducted to identify studies that report on the methodology of
physical activity intervention programs for PLWH. PubMed, Web of
Science, and EBSCO databases will be searched for publications
from January 2003 (when ART became increasingly available and
accessible to PLWH in sub-Saharan Africa) using the keywords:
HIV, exercise, physical activity, rehabilitation/therapy, physiotherapy,
and home-based, community-based, clinic-based. The following
terms will be included in the given combination to create relevant
search strings for the review:

1) Condition-related terms: HIV, human immunodeficiency virus,
HIV/AIDS

2) Intervention-related terms: physical activity, exercise, aerobic,
resistance, strengthening, physiotherapy, physical therapy,
flexibility, balance, rehabilitation, and therapy.

3) Guideline-related terms: intervention, reach, effectiveness,
adoption, implementation, maintenance, compliance, adherence,
and uptake.

Identified records will be exported to EndNote software for de-
duplication and then Microsoft Excel Spread sheet for screening.
After duplicates are removed, titles and abstracts will be screened
against the inclusion criteria by two independent reviewers. Studies
that meet the inclusion criteria will be retrieved and assessed
against the review’s eligibility criteria.

Study four: This shall commence the second phase of the study.
Findings from studies one to three will be synthesized using a
methodological triangulation approach. From the results, contents
of a contextualized physical activity program will be developed. A
consensus-based strategy shall be used, based on a modified
Delphi procedure. The Delphi study shall be conducted online to
address the barrier of logistics challenges posed by physical
meetings.

Study five: Semi-structured interviews will be used to assess the
feasibility of the implementation of the developed physical activity
program by exploring the opinion of PLWH on its usability,
facilitators, barriers, and other issues they might envisage in
implementing the physical activity program in their context.
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Sample size and inclusion/exclusion criteria

For the first study, the sample size was calculated using the sample
size formula for an unknown population in a prevalence study
(Naing et al., 2022).

n = [NZ2P(1 — P)] + [d*(N — 1) + Z?P(1 — P)]

An estimated sample size of 384 participants would be deemed
sufficient to minimize Type 1 and 2 errors in this study, considering
a margin of error of 0.05 at a 95% confidence interval and an
estimated prevalence of disability of 51.9% (Myezwa et al., 2018).
The inclusion criteria for studies one and two will encompass adults
living with HIV/AIDS (18 years and above) who have initiated ART
at least six months prior to the study's commencement. For study
two, a minimum of 15 one-on-one interviews will be conducted with
individuals living with HIV-related disability, with data collection
continuing until saturation is achieved. Regarding study three, there
will be no set limit on the number of studies to be included in the
review. Studies of any design conducted in any setting (such as
home-based, clinic-based, or community-based) with a clearly
defined structure will be selected. The inclusion criteria for the
scoping review will be guided by the population, concepts, and
context (PCC) approach:

Population

This review will consider studies that include people living with HIV,
who are 18 years and over.

Concept

Different implementation strategies in the management of HIV-
related disability, rehabilitation strategies include physical activity or
exercise therapy.

Context

The review will consider studies on implementation strategies for
rehabilitation of disability among PLWH conducted in a clinical
(hospital and primary health care facility), home, or community-
based setting.

For study four, to provide rigour for statistical analysis, a
minimum number of 30 experts will be included in the Delphi study.
The inclusion criteria for the Delphi study shall be participants who
meet at least one of the following requirements: stakeholder in
clinical decision-making role, experts who work closely for and with
people living with HIV, affiliation to HIV/AIDS clinic, membership in
physical activity organizations, government entities or universities.
For study five, a purposive sampling of minimum of 15 PLWH
attending HIV/AIDS testing and treatment centres in Lagos will be
invited to participate in the study.

Data analysis

Data from the questionnaires in study one will be analyzed using
the Statistical Package for the Social Sciences (SPSS) version 22,
with significance set at a p-value of < 0.05. Descriptive statistics
including mean, standard deviation, and frequency will be utilized to
analyze demographic characteristics and health outcomes.
Inferential statistics will be employed as appropriate to determine
the relationship between the dependent and independent variables.
Thematic content analysis will be applied to identify themes from
the qualitative data in study two, with data quality ensured through
member checking. Coding will be performed by the principal

investigator, and a second coder will verify the coding for
authenticity. MAXQDA software will be used to manage and
analyze the data. Debriefing sessions will be conducted with
research supervisors to review the research process, findings, and
data interpretation.

For the scoping review in study three, findings will be presented
in tabular format to map available information on the types of HIV-
related disability interventions. A summary report will describe and
integrate the tabulated results with reference to the review's
objective and question. In the fourth study, data will be analyzed by
summarizing using measures of central tendency (mean, median,
and mode), frequencies, and percentages to present information
relating to descriptive statistics and the collective judgments of
participants. Thematic content analysis will be utilized to summarize
the suggestions from experts and present them in a tabular form.

In the fifth study, demographic characteristics of participants will
be described using descriptive statistics. Data will be transcribed
manually by the researcher from audio recordings. Deductive
analysis will then be conducted on the transcripts, with similar
codes grouped into subcategories and categories.

Ethics statement

This study has been approved by the Human Research Ethics
Committee of the University of the Witwatersrand (M200906) and
the Lagos State University Teaching Hospital Health Research
Ethics Committee (LREC/06/10/1547). Permission has been
granted by the hospitals. Written, informed consent will be obtained
from all the participants.

RESULTS AND DISCUSSION

The increasing recognition of the importance of social
and cultural aspects of disability among people living with
HIV underscores the relevance of considering
sociocultural factors in the development of exercise
programs. Findings from this study will contribute to the
body of knowledge on HIV-related disability, providing
insight into the patterns and prevalence of HIV-related
disability and factors influencing rehabilitation care. This
study aims to develop a need-based exercise program
that takes into account environmental, sociocultural, and
socioeconomic factors to effectively manage disability
among people living with HIV. Ultimately, policymakers
can utilize the results of this study to inform health-
promoting policies and develop treatment models for
individuals living with HIV-related disability.
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