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HIV -related disability: developmentof a contextualisedphysical activity program

Abstract

Background

This thesis investigated the status of physical activity and exercise use among people living
with HIV (PLWH) in a Nigeriancontext. The literature on exercise and physical activity
revealedhata considerablewumberof PLWH encountesseverabarriersthatlimit themfrom

being sufficiently active, resulting in their failure to meet globally recommended levels of
physical activity. Most of the studies done on intervention programs to improve physical
activity level among PLWH were set in a western context. InRSatlman Africa, where HIV
prevalence is highest, the prevalence of physical activity among PLWH is not well
documenged. Due to low resources and contextual barriers inSglitaran Africa, it is
challengingo executehephysicalactivity interventionprogramsievelopedn well-resourced

countries to resourdamited settings.

Being an effective, and safe strategy, physical activity has been recommended- as non
pharmacological management for HIV, as it is beneficial to the physical, mental, and overall
well-being of PLWH. However, despite these benefits, the prevalence of @hgstovity
among PLWH in Nigeria is low. It has been suggested that a physical activity intervention
program be developed taking into consideration contextual factors in Nigeria. Therefore, a
contextualised physical activity program could improve the iphAysctivity levels of PLWH

in Nigeria.

Aim
This study aimed to develop a contextualised physical activity program that can be integrated
into existing healthcare systems and community support networks for PLWH in Nigeria.

Method

This studyuseda mixed-methodapproactwith four studieso addresshe studyaim. Thefirst

study was a crossectional study which was conducted to determine the prevalence of HIV
related disability, the perceived health status and physical activity level among people living
with HIV. Thesecondstudysoughtto explorethe barriersandfacilitatorsinfluencingphysical
activity participation among people living with HIV using a qualitative study. To improve

healthoutcomesandcreateaneffectiverehabilitationplan,ascopingreviewwasconductedas

XVi



the third study to identify rehabilitation strategies implemented in the management-of HIV
related disability. The data from the studies were triangulated and integrated to guide the
development of the physical activity program. The integration involyethasizing findings

from the three studies, identifying common themes and patterns, and reconciling any
discrepancies. By combining insights from different sources, a more comprehensive
understandingf theneedspreferencesandchallenge$acedby PLWH in relationto physical

activity was achieved, and a draft physical activity program was designed. Finally, the fourth
studywasa Delphi studywhich wasconductedo reacha consensuamonga panelof experts

on the content of théeveloped physical activity program.

Results

Study 1 Three hundred and eightive PLWH participated in this study. The results showed
a39.5%prevalencef HIV -relateddisability, with participantsexperiencinghemostdisability

in theparticipationdomain(31.75%).Thehealthrelatedquality of life scorewas55.8+5.3and
56.3x6.7 for the physical health summary (PHS) and mental health summary (MHS)
respectivelyTheprevalencef physicalactivity levelwaslow in 45%of theparticipantsMost

of the participantexperiencednultiple medicalsymptomsegspeciallyjheadachesyeightloss,

and muscular pain (36.6%, 27.8% and 16.9%, respectively).

Study 2: Twenty PLWH were interviewed in this study. The participg@sceived physical
activity asbeneficialto their health.However the factorsinfluencingparticipationin physical

activity are multifactorial and complex. The commonly reported barriers to physical activity
were lack of time due to busy schedules, persistent feelings of fatigue associated with living
with HIV, an environment that did not foster physical dttivfinancial limitations hindering
accesdo resource®r facilities, andcompetingsocialcommitmentghattook precedencever
exercise routine The facilitators of physical activity included perceived benefits of exercise,
such as improved physical and mental health outcomes, habitual behaviours that integrated
physical activity into daily routines, encouragement and support from family, $riend
healthcare providers, and the recognition of the preventive andrgdmwing effects of

physical activity in managing Hivelated symptoms.

Study 3: The scoping review included 22 articles, of which the majority (68.2%) were

randomiseccontroltrial (RCT) studydesigns Rehabilitationinterventionstrategiesncluded

XVii



physiotherapypccupationatherapy supportivepsychotherapyeducatiorprogramsandother
methods. Most of the studies reviewed uskdtegies related to

health promotion in exercise and health education. The scoping review highlights some
knowledgegapsin thefield of rehabilitationinterventionsuchastheneedto explorethelong-

term effectiveness of divergehabilitation strategies, and the bridge between interventions
tailored to individual needs and a esieefits-all approach.

Study 4: The modified Delphi approach had twemtght (28) panel members from eight
countriesvhowereexpertdn thefield of physicalactivity, HIV, andrehabilitation.Theexperts
practised in research, academic and clinic settings. Consensus (>85%) was achieved for all
sections (exercise information booklet, {9@eening questions, program structure,
implementation strategy) of the developed exercise program for peoipig Wwth HIV in

Nigeria. The Delphi study involved two rounds of surveys aimedtagrating research
findings and expert knowledge to create a feasible physical activity program for PLWH in

Nigeria.

Conclusion

The overall aim of this study was to develop a contextualised physical activity program for
people living with HIV in Nigeria. The findings from the studies shed light on the intricate
interplay between HIMfelated disability, health perceptions, and pbakiactivity among
PLWH in Nigeria. Despite relatively good HeaRelated Quality of Life (HRQoL),
participants faced challenges in the participation domain and reported poor general health
perceptionsThemajority did notmeetWHO-recommendeghysicalactivity guidelinesciting
variousbarrierssuchaslack of time, fatigue,andunsupportiveenvironmentsHowever,amidst

these challenges, there exists a clear recognition of the benefits of physical activity among
PLWH. The findingsunderscore the pressing need for tailored interventions that account for
individual preferences and contextual barriers. Central to this study is the development of a
tailoredinterventionprogramdesignedo bridgethesegapsandempowerPLWH to engagen

regular physical activity. With insights from previous research, views from PLWH and
opinions from experts, the developed physical activity program addresses individual

preferences while navigating the unique challenges of the Nigerian context.
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Chapter 1 Introduction

1.1 Introduction to chapter
This chapter gives a brief overview of Hbélated disability and the rationale for the study.

The studyodés aims and objectives discussedout | i ned

1.2 Background

Global trends reveal that treatment and prevention strategies have been successful in
significantlyreducingHIV -relatedmorbidity andmortality (Danforthetal., 2017;Kharsanyet

al., 2019). HIV infection and the side effects of the Antiretroviral treatments (ARTSs) are both
independently associated with increased risks of damage to the immune system (Zicari et al.,
2019), cardiovascular system (Pinto and da Silva, 2018), ceemaius system (Ellis, 2010)

and musculoskeletal system (WaHl&wne et al.2017). These compromised body systems
make the individual prone to fatigue, joint pain, hypertension, dyslipidaemia, neuropathy,
depression, opportunistic infections (e.g., pneumonia), and othexamemunicable diseases
(e.g.,kidneydiseasecardiovasculadiseaseanddiabetegKiageetal., 2013;Kuti etal., 2015;
Ibenemeetal., 2019)which contributeto poorHealthrelatedQuality of Life (HRQoL) among

people living with HIV (PLWH) (Yaya et al., 2019). Thus, PLWH are faggti the double
burdenof HIV andtheemergencef disabilitiesattributedto theuseof ART (Todowedeetal.,

2019).

Disability is describedasii @omplexphenomenothatmanifeststself atthebody, persorand
soci al | e aHankogk, 2009 ,a eneom@assing loagrm physical, mental, and
intellectual impairments which hinder individuals from effectively participating in society
(Haines, 2015). The World Health Organisation's International Classification of Functioning,
Disability andHealth(ICF) providesa foundationfor understandinghe disability dimensions

of HIV better. According to the ICF framework, interactions between health conditions,
intrinsic (personal) and extrinsic (eBsBvVironn
functioningatthreelevels,namely,mpairmentactivity limitation andparticipationrestriction

(Cieza and Bickenbach, 2021). HIV and the use of ART may lead to the development of
disability in an individual by causing impairments to the body structure or function, such as
lossof sight,musculoskeletaeaknessactivity limitations,suchasaninability to climb stairs

or dressndependentlyandconsequentlyparticipationrestrictionin suchareasasparentingor

employment (Banks et al., 2015). Hence, HIV -related disability is increasingly being



recognised as a public health concern, particularly irSataran Africa, where HIV has the
highest prevalence (Granich et al., 2015).

Of the estimated 39 milliof33.1-45.7 million) PLWH in the world in 2022, 67.5% are in
Africa (UNAIDS, 2023).Despitethelow prevalencef 1.4%(1.9million PLWH), Nigeriahas

the highest burden of HIV in West and Central Africa-sedion (UNAIDS, 2023). The
significance of HIVrelated disabilities is particularly pronounced in -Sdharan Africa,

where the most impoverished and marginalized communities are dispropolyi@itdeted
(Banksetal., 2015).Thus,thereis anurgentneedfor a multi-disciplinaryapproacho address

this health burden. Therefore, public health services should encompass both prevention or
treatmenf impairmentsandprovisionof rehabilitationservicesTo improvep a t i lealth s 6
statusandencouragdealthyliving, physicalactivity is anonpharmacologicahlternativethat

has been recommended by health providers as a strategy to minimise the risk of developing
thesedisabilitiesamongPLWH (Dangetal., 2018).Studieshavereportedhatphysicalactivity
increases functional capacity, muscle strength, joint flexibility and endurance among people

living with HIV (Botros et al., 2013; Mashinya et al., 2015; Diraffargo et al., 2017).

Engagingn physicalactivity helpsto alleviatelimitationsin performingdaily activitiesdueto
physicalhealthissuesandis relevantwhenconsideringheimpactof HIV -relateddisability on
functionandquality of life (Ibenemeetal.,2019).A systematiceviewby O 6 B retak(2016)
reported positiveeardiorespiratory, strength and body composition outcomes among PLWH
who engaged in physical activity. Other benefits of engaging in physical activity by people
living with HIV include lower blood pressure, improved lipid profiles, improved functional
capaity, reducedisk of cardiovascular diseasemdoverall cardiometaboliceffects(Batacan

et al.,, 2017; Lorenzo et al., 2018). Furthermore, functional problems such as difficulty in
walking, impairments and disabilities in people living with HIV can bdigey remedied
through participation in physical activity and commusbsed rehabilitation programmes
(Cobbing et al., 2016).

According to the World Health Organisation (WHO), it is recommended that adults should
engage in 30 minutes of moderate to vigorous physical activity daily to maintain good health
(WHO, 2010), that is, 150 minutes per week of moderdatnsity physical aoity (40-60%
VO2max.)or 75minutesperweekof vigorousintensityphysicalactivity (60-85%V02 max.).
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People living with HIV can engage in the same types of physical activity as those who do not
have HIV, and compliance with at least one kind of physical activity in this guideline is
recommendedCDC, 2017).Achievingthis canbeaccomplishedh avariety of ways,suchas

brisk walking or jogging for two miles (Moore et al., 2012), or more intermittently, at an
equivalent intensity by engaging in short bouts of activity, such as dancing, frequent stair

climbing and performing house duties (World Health Organisation,)2010

However, despite the known health benefits of physical activity, evidence suggests that
individualsliving with HIV do notengagen sufficientphysicalactivity (SchueltefTrevisolet

al., 2012; Frantz and Murenzi, 2013; Dang et al., 2018). Several barriers may be responsible
for the limited participation in physical activity, particularly in Africa, where cultural,
environmentalandsocioeconomiactorsplay a significantrole (Mabweazar&tal.,2018).In
subSaharan Africa, socioeconomic status influences physical activity participation among
peopldiving with HIV (RamjeeandBrod, 2013).Mostpeopldiving with HIV/AIDS in Africa
arefrom poorsocioeconomibackgroundsyhich arefrequentlyassociateavith alow level of
physical activity (Ogunmola et al., 2014; Mabweazara et al., 2019; Malete et al., 2019). In
Nigeria, the prevalence of physical inactivity was 41%, with females being more likely to be
inactive (Adegoke and Oyeyemi, 2011). Several soomdgaphic variables and other
complex factors were found to be correlates of physical inactivity in this population,
particularly among those living with HIV. Some of the barriers to participation in physical
activity amongPLWH in Nigeriaincludeintrapersonafactors,culturalfactors,environmental

factors, and government policies (Vancampfort et al., 2018)

A person living with HIV in Nigeria is likely to experience stigma if their status is known to
the public thereby making the individual suffer the double burden of living with HIV and of
facing the stigmatisatiotihey experience from their community (Monjekal., 2009)Dahlui

et al. (2015) argue that this problem of stigmatisation experienced by people living with HIV
is more widespread in stfBaharan Africa, including Nigeria, because of the underdeveloped
health system and the lax legal and ethicalddiads. The HIV stigma manifests itself mainly

as negative attitudes and rejection against PLWH by individuals, community members and
sometimes even by healthcare workers (Visser et al., 2009; Ehiri et al., 2019; Nyblade et al.,
2019). One of the many ways which the HIV stigma manifests itself is through negative

perceptions oPLWH, which resultin prejudiceanddiscriminationagainstthem.Stigmaand

3



bias are common barriers to HIV treatment and prevention in Africa. As Fortw@tge)
reported from a study conducted across 13 African countries, illiteracy, ignorance, and poor
education are the major causes behind the High Stigma Index (HSI) in these countries. Thus,
to achievesuccesin HIV treatmentindpreventionjt is essentiato emphasis¢éheimportance

of education and knowledge concerning HIV transmission, stigmatisation andeldbed
disability (Parsons, Bond, and Nixon, 2015).

Theimpactof HIV ondisability in Nigeriahasnot beenexpansivelyresearchedandthereis a
dearth of literature on disability, physical activity level, quality of life and stigmatisation of
people living with HIV. Olaleye et al. (2017) reported that of the 360 participants living with
HIV in a study conducted in Ibadan, more than-tiwods e)perienced at least one form of
disability. Among this population, the participation domain represented the highest level of
disability. Similarly, assessments with respect to participation restrictions and activity
limitations among PLWH in Britis Columbia found that disability is commonly experienced
as constraints in job activity and financial responsibilities (Rusch et al., 2004). Furthermore,
socialproblemssuchasstigma,depressiomndpovertyaffectthe quality of life amongPLWH
(Basavaraj et al., 2010). In examining the intersectionality of HIV, disability and stigma,
research indicates that stigmatisation of PLWH affects their quality of life, health outcomes,
and consequently, their attitude towards their participation in palyactivities (Turan et al.,
2017).

Giventhediversesociodemographi@conomicandsocioculturafactorsthatcouldimpactthe
psychosocialell-beingof PLWH in Nigeriaandthe developmenof disability (Ogunmolaet

al., 2014), it isrecommended that the barriers to and facilitators for exercise uptake be
considered when designing physical activity programmes. Currently, public health physical
activity recommendations use community or hdmased rehabilitation methods to improve
healthoutcomegDawadandJobson2011;Cobbingetal., 2016),andinterventiondailoredto

the needsof participantshaveproducedeffectiveresults.In Nigeria, with the prevalennature

of stigmatisation, together with cultural beliefs and religious inftesron the perception of

HIV (Dahlui et al., 2015; Odimegwu et al., 2017), there is a need to consider all these factors
in developing a physical activityased programme. Since ignorance, illiteracy, and lack of
education are contributory factors to HItfgsnatisation, it would be essential to explore the

role of educationn influencingbehavioural chang@-ortwengel 2018).Thus,this studyaims

4



to develop a physical activilyased intervention programme for people living with HIV in

Nigeria.

1.3 Problem Statement

The prevalence of HIV in Nigeria is 1.4%, representing nine per cent (9%) of the global
population of PLWH (NAC, 2019). Although there has been an increase in access to ART in
Nigeria,therateof newinfectionsandopportunistianfections,suchastuberculosishaverisen

in the past year (UNAIDS, 2019). This indicates that although mortality rates among PLWH
mayfall, theyareproneto adiverserangeof healthrelatedchallenge®ecausef HIV infection
andtheir useof ART. Thereis a paucityof dataon the prevalencef disability amongPLWH

in Nigeria(Olaleyeetal.,2017).lt is, thereforejmportantto first determinghe extent,nature,

and range of HIfelated disability in Nigeria.

In the management of Hhklated disability, physical activity has been a practical,- non
pharmacological approach to improve health outcomes and quality of life (Neff et al., 2019).
However participationin physicalactivity in subbSaharam\frica is hinderedoy severafactors,

such as sociodemographic factors, lack of social support, poor education, poverty, and
environmental factors (Okafor and Sekoni, 2017). Although few studies in Africa (Sovran,
2013; Mabweazara et al., 2018) have investigated the contextual psobfean associated

with theadoptionof a physicalactivity interventionprogrammemongPLWH, therehasbeen

no such study in Nigeria. It is, therefore, imperative to exgloeedevelopment of a needs
based physical activity programme that takes into consideration thecsditical context of

Nigeria to improve health outcomes among PLWH.

1.4 Significanceof study

Thegoal of this studywasto developa contextsensitivephysicalactivity programfor PLWH

in Nigeria. The significance of this study lies in addressing the critical gaps in understanding
and addressing the barriers to physical activity participation and providing insights into
effective interventions for improving the health outcomes aMPLin the region. The results
from this study have the potential to inform public health policies and interventions aimed at
enhancing the overall welleing of PLWH and reducing the burden of Hidlated diability

in Nigeria.



1.5 Researchquestions
1. Whatis theprevalencef disability andphysicalactivity amongpeopldiving with HIV
in Nigeria, and how do these aspects affect their quality of life?

2. What are the factors influencing the participation of PLWH in physical activities in
Nigeria?
3. Whatarethe contextspecificcomponentso considetin developingaphysicalactivity

programfor PLWH in low-resourcesettingssuchasNigeria,andwhatis theopinionof experts

on the content of the physical activity program developed?

1.6 Aims and Objectives

Aim 1: To determine the pattern and prevalence of disabilities among people living with HIV
in Nigeria

Objectivesof Aim 1.

A To determingheprevalencef disabilityamong PLWHnN Nigeria

A To understandhe currenphysical activitylevelamong PLWHnN Nigeria

A To understand the perceived heakhated quality of life of PLWH in Nigeria Aim 2:
To identify the facilitators and barriersparticipating in physical activities.

Aim 3: To identify the rehabilitationstrategiesadoptedin the managementf HIV -related
disability.

Aim 4: To developanexercisebasednterventionprogramme.

Objectives of Aim 4.

1. To triangulate data from the cressctional study, qualitative study, and the scoping
review
2. To utilize insights and recommendations from experts through the Delphi method to

identify priorities for the physical activity program

1.7 Conceptualframework

To developinterventionshealthprofessionalsieedto understandhe determinant®f physical
activity participation among people living with HIV (Rice and Sara, 2019). Several theories,
such as the theory of planned behaviour, theef@tfacy theory, the trartheoretical model

of behavioural change and the health belief model, have Ui to investigate the factors
associated with physical activity (Biddle and Nigg, 2000; Buchan et al., 2012). The Health
Belief Model hasbeenappliedin studiesthat explorethe preventionof HIV/AIDS andis the



most commonly adopted theory in health education, illness prevention and health promotion
(Tarkang and Zotor, 2015).

Thehealthbeliefmodel(HBM) is groundedn thetheoryofi e x p e e/tad armdtgkesinto
consideration that individuals are rational decisimakers who weigh the advantages and

di sadvantages of performing an action. Thus,
engage iraphysical activityis afunction of theperceived vulnerabilitand probableseverity

of their health condition (Tarkang and Zotor, 2015). The Health Belief Model is used in this
studyto examinehow individualsperceivetherisk of HIV -relatedimpairment theadvantages

of taking preventative action by engaging in physical exercise, and how cultural,

socioeconomic, and environmental factors influence the decision to act.

The Health Belief Model developed by a group of social psychologists in the 1950s was used
to guide the process of this study (Rosenstock, 1974). This framework contributes to an
understanding of human behaviour and comprises the following elements:veeércei
susceptibility, perceived severity, perceived benefits, perceived barriers, cues to action and
selfefficacy. The effectiveness of the Health Belief Model in identifying critical decision
makingpointsthatimpacthealthbehaviourdepend®n eachof thefollowing vital components
(Tarkang and Zotor, 2015):

1. Perceivedsusceptibility: Information is gatheredby conducting a health needs
assessment to determine which individuals in a selected population are at risk.

2. Perceivedseverity: The targetedpartiesunderstandhe consequencesf the health

issues associated with risk behaviour that are conveyed to them.

3. PerceivedenefitsThis stepinvolvesenlighteninghetargetpopulationontheprocess

and benefits of taking the recommended action.

4. Perceivedbarriers: Assistances providedto identify and mitigate the factors that
function adarriers to the recommended action.

5. Cuesto action:Skill developmenactivitiesandsupportareprovidedto encouragehe

target population to take the recommended action.

6. Seltefficacy: The targetedpartiesdemonstratehe recommendedactionsand the
likelihood of successful behavioural changes.



Thus, as shown in Figure 1.1 below, this framework guides the overall methodology of the
needsbased rehabilitation programme.

’
DEMOGRAPHIC ) Perceived susceptibility

VARIABLES

class, gender, age, etc.

Perceived severity

Health motivation Action

\
( Perceived benefits

PSYCHOLOGICAL
CHARACTERISTICS

personality, peer

group pressure, etc Perceived barriers Cues to action

\

Figure 1.1: The Health Belief Model (Yen and Li, 2019).

The Health Belief Model (HBM) was applied to this study by examining how individuals'
perceptions of the severity and susceptibility of H&lated health issues influence their
engagemenh physicalactivity. Thefirst phaseof thestudyis guidedbythei ndi v setFual 6 s
reportedperceptiorof HIV -relateddisability. If individualsperceiveHIV asaseverghreatto
theirhealthandbelievetheyaresusceptibleo its negativeeffects theymaybemoremotivated

to adherdo physicalactivity guidelinesasameansof managingheir conditionandimproving
overallhealthoutcomesAdditionally, themodelconsidersuesto action,which couldinclude
recommendations from healthcare providers or public health guidelines, like those from the
WHO, encouraging physical activity among PLWH. Finally, the HBM also considers perceived

benefits and barriers to health behaviours.

The second phase is guided by the perceived barriers, facilitators, perceived benefits, and
susceptibilityof individualsto physicalactivity participation PLWH mayweighthe perceived
benefits of physical activity for managing HIV against potential barriers such as fatigue or

concernsaboutexacerbatingymptomsUnderstandindgiow thesefactorsinteractcaninform
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the development of interventions aimed at promoting physical activity among PLWH. The
application of the Health Belief Model (HBM) to the overall thesis is described in Figure 1.2

below.
Individual . o ,
_ Modifying factors Likelihood of action
perceptions
v
Perceived Age, gender
9¢. 9 ' Perceived
susceptibilityto i i ,
p y education ethnic benefits (health
disability(fatigue,
y(fatig background, outcomesc
muscleweakness, i '
socioeconomic endurance,
exercise
strength)
tolerance)
PhysicalActivity
Level
Perceivedhreats
to develop ed Cuesto action
disability Perceive
(Impairments, | _ : ba_rrlers 1., | (textmessaging,
activitylimitation, physicabctivity Health
participation participation mHealth)
restriction) (sociocultural
factors,stigma)

Figure 1.2: Application of the Health Belief Model to the study



1.8 Outline of Thesis
The Thesis structure follows the integrated format outlined in the University of the
Wi t wat er s r a mMdalihsScidhees guidet for Ph® thesis formats.

Chapter 1: Theintroductiongivesthestudy'shackgroundnformation,conceptuaframework,

rationale, outline of the objectives, and significance.

Chapter 2: The literature review is divided into four sections. Section one presents the
literature related to the burden of diseases in Nigeria to provide a contextualised background
associated with HIV and HIvelated disability. In section two, information pertagto the
definition of HIV-related disability, the ICF classification, levels of disability and current
management of HI\felated disability are discussed. This is done to provide the background
of theresearchin which theprevalenceindpaternof disability wereassesseih peopldliving

with HIV and current management for Hié¢lated disability was explored. Section three
provides the framework for the research and is a discussion related to the forms,
recommendations, benefits, barriers, and facilitators of physical activitgctios four, the

healthrelated quality of life of people living with HIV is discussed.

Chapter 3: The instruments and outcome measures adoptée data collection process are
discussedh thischapterhighlightingtherationalefor their selectionTheprojectwasamixed

method research project that was made up of two phases. Phase one involved three studies:
Study one was a crosectional study using questionnaires to determine the pattern and
prevalencef disabilitiesamongpeopleliving with HIV in Nigeria,their healthrelatedquality

of life and physical activity levels. Three manuscripts were produced from this study, each
addressing the three objectives of the study, which looked at the prevalence-adlaiéd

disability, physical activity level, and paiged health status among people living with HIV.

Study two was a qualitative study that aimed to explore the experiences of disability among
PLWH andinvestigateheirperceivedarriersandfacilitatorsto physicalactivity participation.

For studythree, a scoping review of evidence was conducted to identify current rehabilitation
strategiemdoptedn themanagementf HIV -relateddisability. Datafrom studiesoneto three

wastriangulatedhroughdirectcontentanalysigo developacontextsensitivephysicalactivity
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programme for people living with Hivelated disability, which experts then validated. The

second phase of this study was the development of the physical activity program.

Chapter 4: This chaptempresentsheresultsof the crosssectionaktudyaimedat determining

the prevalence of HI\felated disability among people living with HIV in Nigeria. The methods
and findings are discussed in a ma+drelasedr i pt
di sability among people Iliving with HIV in

Chapter 5: This chaptempresentsheresultsof the crosssectionaktudyaimedat determining
the healthstatusof peopleliving with HIV in Nigeria. Themethodsandfindingsarediscussed
in amanuscriptitled i H e arélatetiquality of life andassociatedactorsamongpeopleliving

with HIV/AIDS in Lagos, Nigeria: acrosse ct i onal studyo.

Chapter 6: This chaptempresentsheresultsof the crosssectionaktudyaimedat determining
the physicalactivity level of peopleliving with HIV in Nigeria. The methodsandfindingsare
di scussed in a manuscript titled APhysical

Lagos, Ni geri a: Evaluation of adherence to

Chapter 7: This chapter presents the results of the qualitative study aimed at exploring the
barriers and facilitators to physical activity participation. The methods and findings are
di scussed in a manuscriopt titled ABMaoog or s

people Iiving with HIV. 0

Chapter 8: Thechaptempresentsheresultsof the scopingreviewaimedat exploringtherange
of rehabilitation strategies adopted globally in the management oféléited disability. The
methodsandfindingsarediscussedn a manuscriptittedi R e h a b ipftogramadr peopte
living with HIV -related disability: a scoping review of intervention characteristics using the

REEAI M i mpl ementation framewor k?o.

Chapter 9: This chaptempresentshe proposedontextsensitivephysicalactivity programand
obtains the consensus in a modified Delphi study.
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Chapter 10: The study's overall findings are discussed, and its limitations and strengths are
outlined.

Chapter 11: Conclusion andecommendationom the study areoutlined inthis chapter.

1.9 Summary of Chapter One

This chapter provided an overview of the study aims, objectives and research questions. The
Aheal th belief model 06 was established as the
of thethesiswashighlighted.Chaptettwo exploresheliteraturereviewthatformsthedetailed

background of the research.
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Chapter 2 Literature Review

2.1 Introduction

Thisliteraturereviewconsistf four sectionsSectiononepresentsheliteraturerelatedto the
burdenof diseases Nigeriato providea contextualisedackgroundassociateavith HIV and

HIV -relateddisability. In Sectiontwo, information pertainingo thedefinition of HIV-related
disability, the ICF classification, levels of disability and the current management of HIV
related disability are discussed. This provides the background for studies one and two of the
research, in which the prevalence of diggbih people living with HIV and the patterns that

it assumes are assessed, and the current management-ofl&tBd disability is explored.
Sectionthreeprovidestheframeworkfor studythreeof theresearclandis adiscussiorrelated

to theforms, recommendations, benefits, barriers to and facilitators of physical activity. In

Section four, the heakltfelated quality of life of people living with HIV is discussed.

To generate the literature in this chapter, extensive reviews of journals, textbooks, abstracts,
and publications were assessed on various research portals. The portals and websites perused
included Google, Google Scholar, PubMed, Science Direct, PEDrSapls.

2.2 Sectionone: Burden of disease anepidemiology ofHIV in Nigeria

Theburdenof diseasend epidemiology of HI\In Nigeria arediscussed in thisection.

2.2.1 Burden of Diseasm Nigeria

Nigeriads overall health system performance
memberstatesoy the World HealthOrganisatiof WHO) (WHO, 2021).With life expectancy

in Nigeria at 54.69 years (Angell et al., 2022), health loss in the country is driven by a poorly
developed healthcare system, a insufficient access to water, sanitation, and hygiene (WASH)
andnon-existentmedicalemergencyervicefAbubakaretal., 2022).In descendingrder,the

ten leading causes of death in Nigeria reported in 2019, measured in Disadjiigyed Life

Years (DALYs), were as follows: neonatal disorders (12.255), malaria (12%), diarrheal
disease$11.36%),lower respiratorytractinfections(10.85%),HIV/AIDS (5.18%),ischaemic

heart disease (4.37%), stroke (3.98%), congenital disabilities (3.26%), tuberculosis (2.84%)
andmeningitis(2.82%)(Angell etal., 2022). The deterioratingstateof healthof the peopleof

Nigeria can be attributed to two major causative categories, namely, 1. communicable,

maternal neonatalandnutritional diseasegaccountingfor 69% of deathsin Nigeria) and2.
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noncommunicable diseases (which account for 24%eaths in Nigeria) (Vos et al., 2020).
Thus, the country is currently experiencing a double burden of diseases, ranging from

communicable to nenommunicable diseases.

Despite a | ow HIV prevalence, the countryos
million peoplewereliving with HIV in 2020(NACA, 2021).Accordingto theNationalAgency

for the Control of AIDS (NACA, 2021), an estimated 51,000 people died in the first half of
2020from HIV/AIDS -relatedillnessesHIV andAIDS weretheleadingcause®f yearsof life

lost (YLLs) in Nigerians aged 264 years, accounting for 41,136 (95%) YLLs per 100,000
people(Angell etal.,2022).Thisimpliesthatthelevel of reductionin newHIV infectionsand
AIDS-related illnesses/deaths requiredrteet the common objective of eliminating AIDS as

a public health threat by 2030 has not been achieved. To control the HIV/AIDS epidemic and
improvethehealthandwell-beingof individualsaffectedby thevirus, the JointUnitedNations
Programme on HIV/AIDS (UNAIDS) set global goals to ensure that, by 2020, 90% of all
peopleliving with HIV know theirHIV status90% ofall people diagnosed witHIV receive
sustained antiretroviral therapy (ART) and 90% of all people receiving ART achieve viral
suppressiommeaninghatthelevel of HIV in theirbloodis undetectablUNAIDS, 2020).To

meet the 9M0-90 target, Nigeria needs a comprehensive and strategic plan that engages all
sectors of society and overcomes every barrier to all who are concerned (UNAIDS, 2023).

One of the key areas affecting the delivery of quality healthcare to people living with HIV is
thecatastrophitiealthexpendituremongPLWH in Nigeria(Ezeetal.,2022).Despitethefree

roll-out of antiretroviral medications, patients must also foot other directmaalical bills,
including those for transportation, paymefutstheir preexistingmedical conditionHIV co-
morbidities,opportunistidnfections,andothermedicalillnessegEzeetal.,2022).In acountry

such as Nigeria, where people with disability typically receive no benefits and no financial
support, it is of utmost importance that significant commitment be made to funding and to
makingfacilities andresourcesvailableto HIV patientsto enhance their accesstherapy as

a crucial preventive step (Onalu and Nwafor, 2021). However, the intersection of stigma and
psychosocial challenges also pose significant barriers to accessingelat®d healthcare
services in Nigeria (Ogunyemi et al., 202Fear of discrimination and judgment often
dissuades individuals from seeking HIV testing and treatment, leading to late diagnosis and

delayed initiation of antiretroviral therapy.
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Moreover, thereluctance to disclose one's HIV status can hinder adherence to medication
regimensandengagemerih care exacerbatingherisk of diseasgrogressiomndtransmission
(Ahmed et al ., 2022) . Despite the Nigerian
awarenesanddispellingmythsaboutthevirus (NACA, 2021),HIV -relatedstigmapersistsat

various levels of society, fueling discrimination, fear, and prejudice against those affected
(Ogunyemi et al., 2022). To address these challenges, Nigeria dopgtaa comprehensive
approach that tackles stigma at its roots, promotes psychosocial support services, and
empowers communities to prioritize the human rights and dignity of PLWH. Furthermore,
critical to theunderstandingf theprevalencef HIV istheneedo increaseH|V testingamong
Nigerians, as it ensures that individuals are aware of their HIV status, helps to prevent new
infections and facilitates their access to antiretroviral therapy.

2.2.2 Prevalencand Incidencef HIV in Nigeria

Despite 30years of innovative science and HIV research into developing a cure, HIV persists
asaseriouscausenf deathandapublichealthconcerrto millions worldwide(UNAIDS, 2019),

an estimated 36.3 million lives have been lost to HIV so far. (WHO, 2021). While there is no
vaccine for HIV, and no one is iIimmune to acgq!
the epidemic disproportionately impacts specific populations\nmanities, and geographic
areagglobally. It is theinequitiesin the socialdeterminant®f healthbetweenow and high

income countries across the world that are responsible for driving and exacerbating these global
health inequalities. Twhirds of all people living with HIV are in suBaharan AfricaThus,
subSaharam\frica bearghemostsignificantdiseas@urderof peopleacquiring and living with

HIV (Jahagirdar et al., 2021).

According to the Nigeria National HIV/AIDS Indicator and Impact Survey (NAISS), the
prevalenceof HIV in Nigeriaasof 2018was1.4%(UNAIDS, 2019).Estimatef thelevel of

HIV epidemic trends in the Nigerian population (Figure 2.1) indicate that HIV prevalence
among people aged 15 to 49 reached atimé high of 5.8% in 2001 but has subsequently
decreased remarkably (Awofala and Ogundele, 2018). Nigeria has one @jhést mates of
newinfections of any country itheworld, withan estimated 07,112 newnfectionsin 2019
(UNAIDS, 2020). Between 2010 and 2019, new infections decreased by approximately 10%,
although progress hasalled in recent years (UNAIDS, 2020).
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Estimates™ of HIV Prevalence Over Time, Ages 15-49

i Sentinel Surveys, NARHS, NDHS, & IBBSS | 2018 NAIIS
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Figure 2.1:National trend in HIV prevalenceagesl5-49(spectrumestimatesfrom NAIIS
data) (NACA, 2021)

DespitetheNigeriang o v e r naoramitinénto theenforcemenof therightsandprivileges

of peopldiving with disability, with theenactmenof the DiscriminationAgainstPersonsvith
Disabilities (Prohibition) Act in 2019 (Arimoro, 2021), punitive legislation, such as the 2014
antrhomosexuality bill, has impedetle vel opment i n respelowo, of pec
2018). Indeed, as legislation for the consequences for homosexual acts has become more
draconiansodothe punishmentsnetedout: b rangingfrom 14 yearsimprisonmenunderthe
Nigeriapenalcodeto deathby stoning,accordingotheS h a faw (@stienandDekker,2010).

Thus, to improve HIWrelated services, it is critical to engage all stakeholders, particularly
those who are most susceptible to HIV infections and who find it burdensome to access
availableHIV/AIDS healthcarandsocialcarebenefits Homosexuainen,femalesexworkers,

drug users who inject, and women and girls are the main groups which should be targeted
(Abubakar et al., 2022).
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2.3 Sectiontwo: HIV -related disability

This section is discussed as follows: definition of H8lated disability, episodic nature of
HIV-related disability, patterns of H¥wlated disability and management of Hi®ated
disability.

2.3.1 Definition of HIV-relateddisability

Theoccurrencef disabilityamongpeopldiving with HIV hasfacilitatedtheconceptualisation

of the tredmtield Mi sabilityo. I n describing t
living with HIV, the International Classification ¢functioning, Disability and Health (ICF)
framework is applied in the context of HIV (WHO, 2013). The ICF model is go%ychoe

social model that is described in terms of the following components: 1) impairment and
morbidities (neurological, motor, and cugve), 2) activity limitations (or functional
limitations), 3) social participation restriction (Karlsson and Gustafsson, 2021).

Health Condition
(Disorder/ Disease)

| | |

Body function &
structure >
(Impairment)

T | |
v '

Environmental Personal
Factors Factors

Activities Participation
(Limitation) (Restriction)

Figure 2.2: The ICF bio-psychosocialmodelof health (World Health Organisation, 2007)

With HIV beingvariedin its impactanddisability beingamulti-dimensionatonceptthe ICF

model examines the dynamic interaction between-Hidted disability and the influence of
contextual (environmental and personal) factors (Kiettya., 2019). Because the ICF offers

a normative metric, there is a continuum of disablement and sspexcificity of conditions
(Karlsson and Gustafsson, 2021). However, health conditions have a wide range of effects,
which may be degenerative temporary, permanent,or episodic. O6 B r et @ln(2008)
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developed the Episodic Disability Framework to conceptualise the experience of disability
among people living with HIV. The FrameworKk
symptoms and impairments (physicadgnitive, mentatemotional), difficulty incarrying out

daily activities,challengesvith socialinclusion anduncertaintyor worryingaboutfuture health

t hat an individual can experienceo (O6Brien

2.3.2 Episodicnature oHIV -relateddisability

Unlike some chronic illnesses with consistent symptomatology, HIV can manifesisodic
boutsof illnesscharacterizety periodsof relativestability followed by sudderexacerbations

of illness(Solomonetal.,2018).For PLWH, it canbedifficult to predictwhenanepisodewill

occur or how severe it will be, leading to uncertainty and anxiety about the future. This
unpredictability can impact treatment adherence, as individuals may struggle to maintain
medication regimens during periods of iliness (Okonji et al., 202@).Hne i r st udy, 00
al. (2008) delved into the perspective of PLWH, leading to the development of the Episodic
Disability FrameworkThisframeworkintroducesanovelapproacho understandingdisablity

within the context of living with HIV. It comprises three main components: a) Disability
dimensionsencompassingymptomsimpairmentschallengesn daily tasks barriersto social
inclusion, and the fluctuating uncertainty inherent in eélxperience of living with HIV; b)
Contextual factors, including both extrinsic (social support and stigma) and intrinsic (living
strategiemndpersonahttributes)elementghat caneitherexacerbater alleviatedisability; c)
Triggers, which denote significant life events related to disability, such as receiving an HIV
diagnosis, initiating or adjusting medication, experiencing severe illness, or bereavement.
Understanding an individual's episodic trajectory could facilitite development of
interventbns aimed at fostering stability, mitigating a growing trajectory of disability, and

lengthening the intervals between disability episodes.

2.3.3 Patternf HIV -relateddisability

Studies have explored the diverse nature of impairments and their associated functional
limitationsthatpreventpeopleliving with HIV from fully engagingn activitiesof daily living

(Banda et al., 2019; Erlandson, 2020; Payne et al., 2022). Ailments such as cardiovascular
diseases, associated neurocognitive disordesteoporosis, and renal failure, which are

typically related to an ageing population, are now commonly seen among people living with
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HIV (Erlandson, 2020). Although it is understood that PLWH could haveexisting
conditions that may contribute to the development of these conditions, other major causes
include ART and the chain of chronic inflammatory disruptions caused by the Hi&tiond,
which weaken the immune system and result in deficits in different body systems (Chauvin and
Sauce2022). Thus,a combinationof thesefactorsmay resultin disability in the following

dimensions (Figure 2.3).

— | Physical symptoms and inparments

Cognitive symptoms andimpainments

Idental or em otional symptoms and

inpairments
Dizability | HIV
S—

Dufficulties with day-to-day activities

Challenges to social inclusion

TThcertainty or worry about the future,

Figure 2.3: Dimensionsof HIV -Related Disability

1. Physicalsymptomsand impairments

Following the initial infection of the humammune virus, there is a rapid multiplication and
spread of the virus as it attacks the CD4+ memorells, which are responsible for the
functioningof theimmunesystem(Zicari etal.,2019).While theremaybeno physicalclinical

manifestationin this acutephasethe progressivadeclinein the CD4+ cells, characterisetby
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immunosuppression, sets off a cascade of complex interactions that affect the body systems
through several pathways namely (Chauvin and Sauce, 2022):

A Musculoskeletal: Musculoskeletal manifestations of HIV infection are evident in the
bones, joints and muscles of people living with HIV. Evidence shows that a wide array of
conditions, such as osteoporosis, arthralgia, avascular necrosis, HIV arthetgensa, and
painful articular syndrome, are common comorbidities prevalent among people living with HIV
(WalkerBone et al., 2016) and cause increased disability and morbidity. However, evidence
shows that musculoskeletal complaints and disabilitieseanarrent reasons for referral and
sometimes preseasanunderlying symptonof the viralillness (Jones, Stephens and Gatchel,
2018). A scoping review examining musculoskeletal conditions among people living with HIV
revealed that there is mhistinct location or frequency of the pain described and that estimates

vary widely (Berg et al., 2022).

Existing literature suggests that seven out of ten people living with HIV would experience
musculoskeletal and orthopaedic complications in their lifespan (Nelson et al., 2021). Being
the predominant musculoskeletal disease, rising numbers of reseairels gtuckcent years
have explored the incidence rate of low bone mineral density among PLWH, with a reported
prevalence rate of osteoporosis ranging from three to hirge per cent (Berg et al., 2022),
ultimatelyaugmentingonefragility andincreasimgy fracturerisk which collectively contribute

to a decline in quality of life.

A Cardiac: Although HiIVrelated cardiac complications are well documented in the
literature (Deeks et al., 2015; Erqou et al., 2019), the exact mechanism of this cardiac
dysfunction is not well understood. Proposed pathophysiology includes chronic inflammati

of the blood vessels, atherosclerosis, nutritional disorders, changes in lipid profiles and
opportunistic infections (Hsue and Waters, 2019). Similarly, cardiac dysfunction presents in
variable forms among people living with HIV (Choi et al., 2021)a lsystematic review by
Afsharetal. (2013)involving 54 studiestheresultsndicatedthattheincidenceandprevalence

of cardiomyopathy reported among people living with HIV is greater than the four to six per
cent (46%) reported among the general population (Erqou et al., 2019).
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A Endocrinal: The endocrinal system is not excluded when complications arise because
of the HIV infection and the use of ART. HIV endocrinopathies may occur through several
pathways, such as glandular infection, opportunistic disease infiltration, or theqcemces

of acute sickness and systemic inflammation on hormone function and metabolic equilibrium
(Sinha et al.,, 2011). Before the availability of ART, endocrinal abnormalities, such as
dyslipidaemia, hypogonadism, osteoporosis, and adrenal dysfunctiere prevalent
biomarkersamongpeopleliving with HIV (Rodésetal., 2022).Recenteportsindicatethatthe

scaleof endocrinalandmetabolicdisordershasshifteddramatically with significantsystemic
inflammations associated with ART usereasing the complexity of managing-existing
conditions in the endocrinal system and metabolic processes (e.g., type 2 diabetes,
cardiovasculadiseasehypogonadismandosteoporosisjZaid andGreenman2019).Thus, it

is critical to explorepotentialdruginteractionsandrecentinnovativeapproacheto suppressing

residual inflammation in patients on antiretroviral treatments.

A Renal: While there is a substantial burden of renal disease among people living with
HIV, the use ofantiretroviral medications, particularly Tenofovir disoproxil fumarate (TDF),
has been shown to increase the risk of developing renal dysfunction (Milburn et al., 2016).
Most HIV public clinics do not routinely screen for kidney disease among people Witimg

HIV who areon TDF antiretroviralmedication(EstrellaandFine,2010).Approximately30%

of people living with HIV experience abnormal kidney function, commonly characterised by

significant proteinuria and classic Hi&ssociated nephropathy (Estaedind Fine, 2010).

Although chronic kidney disease is a-mwrbidity of HIV infection and the use of ART,
genetic predisposition is considered the primary risk factor in the development of kidney
disease. According to several research studies, Black Africans have an 18dll 5igher

risk of acquiringHIV -relatedend stagerenaldiseaseeomparedo CaucasiangUmeukejeand

Young, 2019; Yalavarthy et al., 2008). This may help to explain why there is a higher
prevalence of CKD i n PLWH i ningAdrthe vulaerakilityt h e
of most kidney disease are probably carrying genetic variations that are connected to a severe
form of HIV-associated nephropathy (HIVAN) (Nee and Agodoa, 2017).

A Immune: The immune system is damaged by HIV via two distinct processes, namely

thedepletionof theCD4+T-cell pool (CD4 cells),whichis acritical componenbf theimmune
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system, and widespread activation and inflammation of the immune system, subsequently
presentingssimmuneexhaustiorandculminatingin immunologicaldysfunctiorwith impaired
cytolytic function(AavaniandAllen, 2019).A virus thatweakengheimmunesystemalsotips

the scale for all the other body systems and predisposes affedieiduals to developing
comorbidities, such as cardiovascular disease, renal dysfunction, musculoskeletal, and

endocrinal disorders (Casper et al., 2017).

A Opportunistidnfections:Owingto themultisystemidnfectivity of HIV, theemergence

of opportunistic infections (Casper et al., 2017) among people who were previously unaware
of their diagnosis is sometimes the motivating factor towards testing for HIV (Kobrak et al.,
2022).While thereis no directinfective pathwayfor the humanimmunovirusto enterneurons
(nervecells),it affectsthe neuronsoy compromisingheir functionality andinfectingtheglia,

which are cells that nourish and shield neurons (Borrajo et al., 2020). HIV can also induce
inflammation,which canharmthe centralnervoussystemjncludingthe brainandspinalcord,

and result in symptoms such as disorientation and amnesia (Zicari et al., 2019).

Even though the range of neoplasms and opportunistic infections linked to HIV infection is
widely known and habeen consistent since the inception and spread of HIV/AIDS, a new
group of significant multiple chronic conditions associated with HIV infection has developed
in recent years and has surpassed opportunistic infections as the primary cause of mortality
amoryg people living with HIV (Deeks et al., 2015). For example, Nigeria ranks top in Africa
for tuberculosiswith anincidencerateof 219per100,000andis oneof the 14 highly burdened
nationsscourgedvith thisdiseaseTB/HIV andmultidrugresistantuberculosis(World Health
Organization, 2021). There is a strong association between the HIV/AIDS epidemic and
tuberculosis (TB) in Nigeria. The proportion of persons living with-&néection of HIV and

TB is high in Nigeria; it being the country withe fourthlargest TB pandemic in the world

(4% of all TB cases worldwide). This contributes significantly to the health, emotional and

financial burden of diseases in Nigeria (Ugwu, Agbo and Ezeonu, 2021).

2. Cognitive symptomsand impairments
Many individualsmay beimpairedby cognitiveimpairmentghatrangefrom minorto severe.
Among people living with HIV, the essential characteristics include debilitating cognitive

impairmentand changesin behaviour,speech.and motor function (Winston and Spudich,
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2020).Cognitiveimpairmentcouldhaveanoteworthyinfluenceon a patient'sability to engage

in everyday tasks, such as dressing, washing, moving, social interaction or functioning in the
workplace(Mlinac andFeng,2016).Evenamongpeoplereceivingantiretroviraltherapythere

is a significant neurocognitive deficit causing mild to severe-g$8ociated neurocognitive
disorderdHANDS), suchasproblemswith learning,memory,thinking, decisionmaking,and

more severely, HI\fassociated dementia (Winston and Spudich, 2020). In a-sectisnal
studyamongPLWH in Nigeria,thedurationsinceHIV diagnosisvasfoundto beasignificant
predictor, and the prevalence of HAND in Nigeria was 21.5% (Yusuf et al., 2016). Although
the prevalence of HANDSs reported in Nigeria is lower than the pooled prevalence of 46.3%
reportedn Africa (Wangetal., 2020),the overallburdenof neurocognitivempairmentonthe
HRQoL of PLWH should not be underestimated.

3. Mental or emotional symptomsand impairments

Hellmuth et al. (2017) reported that major depression, anxiety, and delirium are common
mental health affectations in seven to fiftyee per cent of people living with HIV.
Collectively, by 2030, the human immunodeficiency virus (HIV) and mental dismase
projectedo betheleadingdriversof illnessesvorldwide (Memiahetal., 2021).Researclinto
service provision in a hospital in Zambia (Munakampe, 2020) showed that the leading cause of
referral to mental health services was Hiduced psychiatriclisorder (mania, psychosis,
delirium, dementia), the alcohoiduced disorder and the substaimwduced disorder
(addiction to heroin, cocaine, and cannabis). Among PLWH in Nigeria, the prevalence for
attempted suicide and major depression were reported®#sand 28.2% respectively (Egbe

et al., 2017).

Apart from the infection itself and other external or psychosocial facobstance abuse has

been a trigger for challenging behaviour and mental illness symptoms (Durvasula and Miller,
2014). In assessing the global burden of disease emanating from illicit drug use, hazardous
behaviourssuchasuntreatedsubstancaddictionlinked with bipolarillnessor schizophrenia,

may increase the prevalence of HIV amapgpulations at risk (Remien et al., 2019).
Psychiatric and behavioural problems, which can contribute to functional impairment and
disability, are common emorbidities among people living with HIV and with or without

neurocognitive abnormalities.

23



4, Difficulties with day-to-day activities

PLWH facevariousphysicalandmentalchallengesvhichinteractandimpacttheir day-to-day
activities in ways that are complex and multidimensional (de los Rios et al., 2020). Given the
vulnerability to physical health issues like chronic fatigue among PLWH, managing daily
activitiescanbecomencreasinglychallengingMentalhealthstrugglessuchasdepressioand
anxiety associated with daily dosing and lifestyle changes due to HIV treatment may also
hindertheability to carryoutday-to-daytasks(Rajasuriaetal.,2022).BeyondtheHIV -related
stigma and associatgusychological distress of living with HIV, PLWH in Nigeria, have
limited access t@onsistent healthcare whidlrtherlimits their ability to cope withthe stress

of living with HIV (Akoko et al., 2023).

The difference betwedhe stressorexperiencedby people living with HIVand seronegative
populations is that in addition to the daily challenges in conducting activities of daily living,
PLWH must also deal with the extra burden of psychological stress as a result of HIV (Kulu,
2014).ResultsfromK u | (R@14)studyin SouthAfrica showthat90% of peopleliving with

HIV reported fear of the future and fear of death as their significant stressors. Other stressors
highlighted from the survey include dah(55%), depression (55%), so@oonomic issues
(55%),quilt (45%),anxiety(35%),l0ss(25%),suicidalthinking (30%),low self-esteen{25%)

and AIDS dementia (5%).

Furthermore, people living with HIV/AIDS consistently battle with stresses such as
discrimination, stigma, despair, and a varietypefchological consequences. Akoko et al.,
(2023) reported that psychological distress and levels of overall stigma were higher in the
Nigerian population compared to PLWH in similar settings inSabaran Africa. Notably,
stressors encountered by perstiaing with HIV/AIDS undoubtedly influence their daily
activities, welfare, and medication management, all of which have an impact on their quality
of life (Dakeetal.,2023).Theinability to independentlyexecuteataskasaresultof amedical
condition, the side effects of medications, mental health challenges and lifestyle factors

contribute to a deterioration in physical functioning (Mokgethi et al., 2022)

5. Challengesto socialinclusion
People living with HIV/AIDS encounter numerous barriers to social inclusivity and can face

discriminationat various levels in society (Opoku et al., 2021). The challengesto social
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inclusion among PLWH stem from a combination of stigma, misinformation, and societal
attitudes toward theisease. The social stigma associated with HIV presents distinct social
obstacles and discrimination in the family, prejudice in the community, workplace exclusion
and evenn healthcaresettings(Ferguson eal., 2022). Despitdnealthcargrofessionalbeing
trained to provide unbiased care, individuals with HIV may still experience stigma, such as
being treated with fear, receiving inadequate care, or facing judgmental attitudes- In sub
Saharan Africa, where intimate sociocultural values prevall, tilgena and discrimination
experienced by PLWH pose barriers to the prevention of the disease, intervention, and
treatmen{Opokuetal., 2021).Thefearof rejectionandnegativeseltimageabouto n eHdVs
statusarethetwo distinctstigmasubtypesbservedn acohortof PLWH in Nigeria (Akoko et
al.,2023).Akoko etal., (2023)reportedhatthemostsusceptibleéo psychologicatistresavere

unmarried women who reported high levels of overall f#\ated stigma.

The overwhelming effect dhese factors is that they collectively affect PLWH in all aspects

of life, sometimegausingmarriagebreakdownsynemploymentsocialisolation,andinability

to perform everyday chores and take on responsibilities. This results in substantial barriers
towards achieving the prescribed national and global HIV prevention and treatment goals
(Ferguson et al., 2022).

6. Uncertainty or worry about the future.

In a scoping review by Maulsby et al. (2020), findings show that the most often mentioned
motive to contemplate employment in exploring retdoAawork trends for persons with
HIV/AIDS was financial needVhere financiaburden outweighthe availableesourcesthe
inability to provide for oneself and oneds
factorcausingPLWH to worry duringthe variousstageof their diagnosigPoudel Newlands

and Simkhada, 2017). While there is national and global recognition of the economic burden
of HIV/AIDS on individuals and households, not all countassist, in the form of disability

incomes or benefits, people living with HIV.

Where disability resources do not exist, the-aibpocket expenses paid for healthcare
constitutethe singlemostsignificantcauseof economidourdenamongpeopleliving with HIV
in Nigeria(Mahaletal., 2008).Despitethe availability of subsidisedHIV/AIDS treatmentsn

low- andmiddle-incomecountriesijt is evidentthatART subsidisatioms notenougtto cushion
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the worry caused by the financialirden (Etiaba et al., 2016). Thus, a benefits package that
takes into consideration the prohibitive cost of living, the high cost of transportation and the
lossof incomeassociatewvith sicknesandcaregivingmustbeexploredio addressheongoing
challenge of low income among people living with HIV (Etiaba et al., 2016). Oladunni et al.,
(2021)recommendethat PLWH needto havebetteraccesdo psychosociasupportas61.1%

of participants in their study reported having anxiety and fear. Tomsextsensitive coping
strategies are required to improve the psychological wellbeing and overall health of PLWH.

2.3.4 Managemenof HIV -relateddisability

Pharmacologicmanagement

Historically, the management of HIV and Hi¥lated disability has focused on the medical
andpharmacologicahpproacl{Atta, De SeigneuxandLucas,2018).In theinitial stagef the

HIV epidemic, researchers and physicians aimed to study and understand the nature of
immunological deficiency attributed to the virus that causes AIDS, with the objective of
developing a cure (Atta, De Seigneux and Lucas, 2018). In 1983, scientesigedéx! the
human immunovirus as the causative agent of AIDS (Figure 2.4). In 1987, azidothymidine
(AZT), a nucleoside derivative of zidovudine, was implemented as the first approved therapy
for AIDS patients.

Theproductionof combinatiortherapyrepresentshe cornerston®f HIV treatmentaimingto
suppress viral replication, restore immune function, and prevent disease progression (Atta et
al., 2019). Combination antiretroviral therapy drugs are classified into seven main categories,
namely, nomucleoside reverse transcriptase inhibitors (NNRTIsucleoside reverse
transcriptase inhibitors (NRTIs), protease inhibitors (PIs), fusion inhibitors (FIs), CCR5
antagonistsintegrasestrandtransferinhibitors (INSTIs), postattachmeninhibitors (Cunhaet

al., 2021).By attachingo viral envelopeproteinsandblockingattachmenandentryinto CD4
cellsduringchemokine receptds binding and membrane fusion, entry inhibitors stiopses

from infectinghostcells.HIV -1 reverseranscriptionis inhibited by NRTIs, which stopchain
elongation following incorporation into developing DNA strands. Although they bind to a
differentlocationonreversdranscriptas¢hanNRTIs, NNRTIs preventcrossresistancevhile

still inhibiting reverse transcription. Pls prevent the protease enzyme from acting, which is
necessary to produce viral particles, whereas INSTIs prevent the insertion of viral DNA into
the genome of the host cell (Atta et al., 2008).
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Figure 2.4: Timeline of noteworthy events from the discovery of HIV1 through to the
development of its treatment (Atta, De Seigneux and Lucas, 2018).

Although there is no definitive golstandard cure for HIV, the progress in the world of HIV

preventioncare,andtreatmentiasbeenphenomenalparticularlyconcerninghedevelopment

of the highly active antiretroviral therapy (HAART), which succeeded AZT as the globally
recognised medication regimen for HIV (Gtinthard et al., 2016). Scientific advances in early

detection and testing techniques, antiretroviral access arid pehlth recommendations on

counselling and awareness have played an importdatim reducing HIV discrimination,

transmission, and mortality, respectively (Feyissa et al., 2019).

Despite this, there is widespread debate and data on the disproportionate access to testing and

ant i

retrovi
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t herapy

bet ween
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s t r aihiteativgbytheUnitedN a t i progransmenHIV/AIDS (JamiesormndKellerman,

2016). In 2014, the Joint United Programme on HIV/AIDS (UNAIDS) set as its goal that by

2020,90% of peopleliving with HIV would know their status 90% of PLWH who know their

status would be on antiretroviral therapy, and 90%seafple on antiretroviral therapy would

have achieved viral suppression (UNAIDS, 2018). Currently, based on the UNAIDS 2023

report,the globalfiguresstandat 82%,81% and88%,respectivel(UNAIDS, 2023),while in

Nigeria, national figures stand at 67%, 63% and 74.6% respectively (UNAIDS, 2020).

Comparedo the2010report,whichrevealedhatonly 47%of thosein needof treatmenivere

receivingART (UNAIDS, 2010),thefigureshit closeto thetargetandreflectimprovement.
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Thus, theambitious 9595-95 strategy was created to make significant progress in the global
fight againsHIV. It focuseonimprovingdiagnosistreatmentandviral suppressionyith the
goalof curbingthe epidemicandreducingnewinfectionsby theyear2030(UNAIDS, 2023b).
Whilst remarkableprogresss noted,barrierssuchastheinter-regionalbarrierto care,funding
shortfalls, inequality in access to healthcare and HIMnhéections serve as limitations to
ending the HIV epidemic by 203fhaking some researchers argue that th8®90 and 95
95-95 strategywill probablyhavemoreof aneffecton mortality ratesandlessof animpacton
establishinglong-lastingreversabf HIV infections(Haberetal.,2020;Fogartyetal., 2021).
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Targets
Zero Discrimination UNAIDS

Figure 2.5: UNAIDS 95-95-95 strategy (UNAIDS, 2023)

Recent research and future directions in HIV research are primarily focused on therapeutic
vaccines and longcting therapies (unlike the current ARTs, which have to be taken daily).
(Chandiwana et al., 2021). This innovation is driven by the fact thaigéweing with HIV
continue to experience disability because of their poor adherence to ART regimens, lack of
access to optimum healthcare, the increasing prevalenceinfections, chronic pain, the
effects of drug resistance and interactions (Flexateal., 2021). For example, Hikélated
chronic pain is one of the most common symptoms and causes of disability among people living
with HIV (Addis, DeBerry and Aggarwal, 2020). Thus, to effectively manageHIV -
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related disability, healthcare stakeholders should consult with the rehabilitation team and

explore the adoption of a nggharmacological approach.

Non-pharmacologicalmanagement ofHIV -related disability

To improve healtloutcomes, noipharmacological interventions towards the management of

HIV and HIV-related disability are being implemented in many HIV/AIDS treatment and
testing centres (O06Brien et al., 2020). The
functonal deficits and must be geared towards providing petsatred interventions
(Bristowe et al., 2019). Nepharmacologic approaches to HIV management play a vital role

in addressinghemultifacetedchallenge®f living with HIV/AIDS. Frompsychosociasupport

and nutritional counselling to exercise programs and community engagement, these

interventions contribute to the holistic care and selhg of individuals affected by HIV.

There is growing evidence that rehabilitation services, such as physiotherapy, occupational
therapy, and those for promoting physical activity and exercise interventions, are essential
component®f treatmenplansfor severakchronicconditions,suchascardiovasculadiseases,
neurological complaints, avimmune diseases, musculoskeletal diseases, andreliated

di sability (O6Brien et al., 2020).

2.4 Sectionthree
Thediscussionn this sectionprogresseasfollows: definition of physicalactivity, prevalence
of physical activity, global recommendations for physical activity, barriers to and facilitators

of physical activity, and the benefits of physical activity.

2.4.1 Definition of physicalactivity

According to the World Health Organisation,
movemenproducedoy skeletalmuscleghatrequiresenergye x p e n d\WVHQU2020(p.2).

Thisrefersto all movementincludingleisuretime, transportationpccupationandhousework.
Althoughthisdefinitionis clear,it is commonlyusednterchangeablyith thetermsi e x er ci s e 0
and fiphysical fitnesso. To distinguish bet we
physical activity that is prplanned, organised, and involves repeated bodily motions to

maintainor enhanceneor moreaspect®f physicalfitness,while physicalfitnessrefersto the
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ability to engagen physicalactivity throughthe possessionf specificphysicalcharacteristics
(Caspersen et al., 1985; ACSM, 2010)

2.4.2 Healthbenefits of physicahctivity

Thereis anestablishedbody of researchhatshowsthe advantagesf regularphysicalactivity

to enhance short and loigrm results across a range of chronic health issues in people of all
ages (Anderson and Durstine, 2019; Lee et al., 2021). A systematic review of studies shows
thatphysicalactivity not only enhance$iealthandimprovesthe quality of life andwell-being

but alsopreventsor delaysmorbidity anddeath(WarburtonandBredin,2017).Thus,it is one

of the four major modifiable risk factors (physical activitiet, tobacco use and alcohol
consumptionjor noncommunicableisease§GbadamosandTlou, 2020).Physicainactivity

or lack of physicalactivity contributedo anestimated.3.4million disability-adjustedife years
globally andhasbeenlinked to a variety of chronicconditions,suchasheartdiseasediabetes
mellitus, stroke obesity hypertensiongdepressionandseveralkcancergSchreineetal., 2020)

In sub-SahararAfrica, nonrcommunicablaliseaseselatingto low physicalactivity causedan
estimated three million deaths (Mudie et al., 2019). Mudie et al., (2019) noted that
hypertension, diabetes, and obesity were the most significant contributors to the death and
disability burden in SSA, with physical activity and diet identified as cstefactors. The
physiological health benefits of physical activity are evident in conditions such as obesity, in
which regular PA causes a decrease in fat mass; in sarcopenia, where regular PA improves
muscle mass and function in osteoporosisenehregular PA enhances bone health, thus
reducing frailty, the risk of falls and predisposition to fracture (Ibeneme et al., 2019).
Furthermore, studies conducted on mental health, cognition and memory have reported that
there is an increase in blood flow the brain and the promotion of neurogenesis when
individuals engage in exercise (Bernard et al., 2018), thus supporting the theory that physical
exercise is beneficial to both body and mind.

In the clinical setting and commonly among physiotherapists, regular physical activity is
recommendeth the managementegimenfor manyconditions,exceptwhencontraindicated,

in which case the prescribed physical activity may be modified (Luan et al., 2019). For
example the mostcommonreasorfor individualsto consulthealthcargrovidersis pain,asit
remains a vital medical problem affecting individuals of all ages. Exercise is widely

acknowledgedsan effectivetherapyfor reducingpainandimproving functionin the caseof
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severalpain problems (Ambrose and Golightly, 2015). With chronic pain being a common
symptom among PLWH, regular PA, that is, engaging in frequent movement, is vital in the
prevention and treatment of pain and contributes to increased physical function (Mdntoya e
al., 2019).To achievethesebenefits physicalactivity canbe performedn severawaysandat
different intensity levels, such as through aerobic exercises, balance training, strength and
resistance training, tai chi, and yoga, all of which can baget)in at moderate to vigorous

intensity levels (Montoya et al., 2019).
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Figure 2.6: Molecular mechanisms of tissue generation induced by exercise (Chen et al.,
2022)

2.4.3 Physicalactivity recommendationtr peopleliving with HIV
While globalphysicalactivity recommendationgim to reducesedentaryime, evidencebased

onthephysicalactivity guideliness thatii a d bdtweertheagesof 18 and64 shouldengage
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in 150 to 300 minutes of moderdteensity aerobi@xercise, 75 to 150 minutes of vigoreus
intensity aerobic activity, or an equivalent
al., 2020). The duration and intensity may be increased for additional benefits and modified
acrossagegroupsandvariousconditions.Peopldiving with chronicconditions(hypertension,

type2 diabetesHIV) andcancersurvivorsareencouragetb engagen PA attherecommended
levels,exceptwhencontraindicated(Bull etal.,2020).Similarly, adultsliving with adisability

may engage in resistance exercises, aerobic exercises, flexibility training and other multi
componenphysicalactivity formsfor addedhealthadvantages/ith advance# researcland
substantiated findings, public health guidelinegpbgsical activity have developed over the

years to address the needs of individuals at various stages and with multiple conditions.
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The evolution of physical activity quidelines

Exercise, performance,

Physical activity

Continued
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oAt cardiac rehabilitation Public health )>
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Types | herobic Aerobic mu.scle Continued Aerobig, muscle *
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E Pre-1980 ~1980t0 ~2000 2010 2020
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Intensity VPA MVPA Continued sedentary behaviour
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Figure 2.7: The evolutionof physical activity guidelines(Ding et al.,2020)
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2.4.4 Barriersto andfacilitatorsof physicalactivity participation

The barriers to physical activity are described as factors that limit individuals from engaging
in physical activity, while the facilitators refer to factors that enable or motivatelasmdual

to participate in physical activity (Roos, Myezwa and van Aswegen, 2015). A systematic
review evaluating the physical activity correlates in people living with HIV indicated that
bodily pain, depression, and opportunistic infections are eskeatiaers in most studies,
while higher levels of cardiorespiratory fitness, a more-eifi€acious attitude, perceived
benefits, and improved health motivation were identified as facilitators of physical activity

participation (Vancampfort et al., 2017)

In Nigeria, the barriers to physical activity participation are majorly mediated by
socioeconomi@ndenvironmentalariablesAdeloyeetal., 2022).Accordingto Kitilya etal.
(2023), constraints hindering physical exercise involvement include, amongst other
environmentafactors,alack of accesso exercisdacilities, beinguncomfortablevorking out,
financial implications, a lack of time and setiotivation, poor wetbeing, family demands,

lack of social support and a physically active partner. Naogenvironmental issues that
impact healthy behaviours have been brought on by the country's rapid urbanisation and its vast
amount of industrial activity. Many cities have elevated levels of traffic, dangerous topography,
and poor road designs, makingslae walking and cycling unattractive to many (Géeal.,
2021).Many peoplebelievethatwalking or cycling is a sign of low socioeconomic standing,
hence the desire to possess a vehicle to gain greater societal acceptance anddespget (

et al., 2022).

2.5 Summary of Chapter Two

This chaptereviewedliteraturerelatedto HIV burden,epidemiology andnonpharmacologic
management. The background and focus area for the research are established. A summary of
physicalactivity asaninterventionin managingHIV -relateddisability is discussed@sit relates

to prevalence, recommendations, influencing factors and benefits.

34



Chapter 3 Study Protocol

3.1 Introduction

This chapter describes the methodology of this thesis and is presented as a published paper.
The paper introduces the study protocol and overall methodology of the thesis. This chapter

has been published by the Journal of the Nigeria Society of Physmthera

3.2 Publication reference

Oladejo, T., Myezwa, H, Ajidahun, A., & Ibeneme, S., (2024). Development of a
contextualised physical activity programme to improve health outcomes among people living
with HIV-related disability in Nigeria: A study protocol. Journal of the Nigeria Soaéty
Physiotherapy, 23(1),-1. DOI: 10.5897/JNSP2023.0028

3.3 Details of author contribution
The Contributor Roles Taxonomy (CRediT) (Allen et al., 2019b) was used to outline the

authors' contribution to the study. The full explanation of the terms is in Appendix 10.

Table 3.1:Details of author contribution

Oladejo | Myezwa | Ajidahun | Ibeneme
Conceptualization a a a a
Method a a a a
Resources a
Manuscriptwriting draft a
Manuscriptwriting reviewandediting | & a a a
Supervision a a a

3.4 Copyright and permission

This protocol was published by the Journal of the Nigeria Society of Physiotherapy (Open
access). The article is presented as published in the Journal of the Nigeria Society of
Physiotherapy with no changes to the style of the paper. According to the Creativeo@s
Attribution License4.0Internationalicense authorscangrantpermissiorto usethearticleas

long asthe authors are acknowledged, and the article style and information is maintained.
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3.5 Publishedarticle: Developmentof a contextualisedphysical activity programme to
improve health outcomes among people living with HIVfelated disability in
Nigeria: A study protocol
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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 enaaagement. ultimatelv
informina the develonment of effective rehabilitation interventions.

Key words: HIV, disability, physical activity.

INTRODUCTION

In 2022, it was estimated that approximately 67.5% of the second-largest HIV epidemic globally, with 1.9 million
approximately 37.9 million people living with HIV globally people living with HIV in the country (UNAIDS, 2023).
are located in Africa (UNAIDS, 2023). Consequently, the Olaleye et al. (2017) reported that among the 360
implications of HIV-related disabilities hold particular participants living with HIV in a study conducted in Ibadan,
significance in sub-Saharan Africa (Banks et al., 2015). more than two-thirds experienced mild to extreme
Despite a low prevalence of 1.4%, Nigeria has the 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 et al.,
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 (Seguiti 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
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 O0O6Bri
cardiorespiratory, strength, and body composition

outcomes resulting from physical interventions among
PLWH. Furthermore, functional issues such as difficulty in
walking, impairments, and disabilities 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

en

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

X d hod appro with fivi es c fcbén

SN o o R e A
guestionnaires to determlne 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.

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.

Eot the ge¢ond phas@ obttte Siuply, datasfrpmostudieseonk to fhrees | t i



Table 1. Summary of the study.
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Sect Phase one Phase two Phase three
ection 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 develon th ise-based To test the feasibility and
Objectives prevalence of disabilities among facilitators of physical activity strategies adopted in the rehabilitation 0 develop tne exercise-pase acceptability of the developed

Data needed
Study design

Location

Source of data

Sample size

Inclusion criteria

Procedure and
instrumentation

people living with HIV in Nigeria

The pattern of disability, symptoms,
physical activity level, health status

Cross-sectional study

HIV/AIDS Testing and Treatment
Centres in Lagos

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)

384 participants

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

Questionnaires will be used to
collect information on the
demographic  data, medical
symptoms experienced, the pattern
of HIV-related disability, health-
related quality of life and physical
activity level.

participation among PLWH in Nigeria

Experiences on factors influencing
physical activity participation

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) 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.

Descriptive statistics of mean,
Data

analvsis standard  deviation, and
y frequency. Inferential statistics
Physical activity level and

perceived health status would

Outcome provide information on the

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

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

To explore the current

rehabilitation
strategies
implemented in the
) management of HIV
Qualitative
Study

Cross-sectional
Study

barriers and

To understand the

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

)

O

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 O 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-t heor y

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) (Ustin 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 Uis 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 Ucoefficient 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 METSs; and vigorous physical activity
= 8.0 METs.

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.

0.

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 reviewbds eligibility

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.

criteria.
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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).

« =[dp@ P)]+ [N 1)+ Z2P@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 setatap-v al ue o Des®iptife.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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3.6 Summary of Chapter Three

This chapter describes the overall methodology of the thesis titledRdlated Disability:
development of a contextualised physical activity programme. The thesis comprised of four
studies which aims to explore the extent and nature ofrdlded disalbity, its impact on
quality of life, and factors influencing physical activity participation. It highlights the low
prevalence of physical activity among people living with HIV in-Saharan Africa and the
barrierstheyface,suchasstigma,discriminatian, andsocioeconomiactors.The samplesize,
sample population, instrumentation, procedure, and data analysis protocol for each study are
highlighted.Findingsfrom this studywill contributeto thebodyof knowledgeon HIV -related
disability and provide insight into the pattern and prevalence ofrdided disability and
factors influencing rehabilitation care. By developing a tailored rehabilitation program,
healthcare professionals can potentially improve health o#sp address stigma, inform
policy developmentandenhancerofessionapracticedor individualsliving with HIV -related

disability.
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Chapter4 Prevalence and predictors of HI\frelated disability among people living with

HIV in Nigeria
4.1 Introduction
Chapterfour is presentedsa publishedarticle,accordingto the journal guidelines.The paper
aims to identify the prevalence and predictors of H\ated disability among people living
with HIV in Nigeria. The paper has been published by the South African Journal of
Physiotherapy.

4.2 Publication reference

Oladejo, T., Myezwa, H, Ajidahun, A., & Ibeneme, S., (2024). Prevalence and predictors of
HIV-related disability among people living with HIV in Nigeria. South African Journal of
Physiotherapy, 80 (1)-2. DOI: 10.5897/IJNSP2023.0028

4.3 Details of author contribution
The Contributor Roles Taxonomy (CRediT) (Allen et al., 2019b) was used to outline the

authors' contribution to the study. The full explanation of the terms is in Appendix 10.

Table 4.1:Details of author contribution

Oladejo | Myezwa | Ajidahun | Ibeneme
Conceptualization a a a a
Method a a a a
Resources a
Manuscriptwriting draft a
Manuscriptwriting reviewandediting | a a a a
Supervision a a a

4.4 Copyright and permission

The article is presented as published in the South Afdcamnal of Physiotherapy with no
changedo the style of the paper.Accordingto the CreativeCommonsgAttribution License4.0
InternationalLicense authorscangrantpermissiorto usethearticleaslong asthe authorsare

acknowledged, and tragticle style and information is maintained.

4.5 Published article: Prevalence and predictors of HIVrelated disability among

people living with HIV in Nigeria
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Background: People living with human immunodeficiency virus (PLWH) live longer, but
experience human immunodeficiency virus (HIV) -related comorbidities and disabilities that
lower their quality of life. Understanding the prevalence,risk factors, and disability patternsis
crucial for tailored interventions.

Objectives: To explore the prevalence and predictors of HIV -related disability among PLWH
in Nigeria.

Method: This cross-sectional survey involved 385 PLWH, exploring demographic data, HIV
history, recent symptoms, disability (measuredby the WHO Disability AssessmentSchedulet
WHODAS 2.0). Descriptive statistics summarised the data, all variables were entered into
univariate and multivariate regression models. IBM SPSS 25 was used for all analyses at a
95% confidence level.

Results: The prevalence of disability among PLWH was 39.9%, the mean agewas 42.2+ 10.43
years,and 73% of the participants were females.Factorssignificantly associatedwith disability
were marital status (p = 0.009) and level of education p = 0.001).

Conclusion: The study reveals a prevalence of disability (39.8%) among PLWH on antiretroviral
therapy (ART), emphasising the need for tailored interventions considering socio-demographic
factors. Continuous screening, risk identification, and effective management strategies are
imperative, recognising disability as an indicator of health and quality of life.

Clinical implications: ~ With PLWH experiencing increased life expectancy, the study
underscores the need for an informed patient-centred approach to care, recognising the
specific challenges faced by PLWH in Nigeria and guiding the development of targeted
interventions to enhance both functional outcomes and overall well -being.

Keywords: HIV; disability; activities of daily living; health -related quality of life; prevalence;
predictors.

Introduction

The development of disability among people living with human immunodeficiency virus (PLWH)
hasbecomeanincreasingly significant global health problem. Of the 38.4million PLWH globally,
67% live in sub-SaharanAfrica (Joint United Nations Programme on HIV/AIDS [UNAIDS] 2021).
Nigeria hasan estimated human immunodeficiency virus (HIV) prevalence of 2.1% (Onovo et al.
| Yl + KOWEEEOUOUDPOT wi OUwlUPOwWOPOODOOWOT wil 1 wOEUDOOZ
200 million, approximately 25 million live with one or other form of disability (Haruna 2017).
Human immunodeficiency virus and/or acquired immunodeficiency syndrome (AIDS) ranks
among the top causes of disability-adjusted life years (DALYs), second only to malaria (The
proportion of people with accesdo antiretroviral therapy (ART) hasincreasedover the years; this
implies that PLWH have an extended life expectancy,thereby living longer lives (Federal Ministry
of Health, Nigeria & Nigeria HIV/AIDS Indicator and Impact Survey [NAIIS] 2019). However, the
combination of HIV infection and the side effects of ART contributes to the increased emergence
of disabilities among PLWH owing to ageing in the long -term survivors of HIV.

As people age with HIV, there is an increased likelihood of developing comorbidities, such
as cardiovascular diseases, osteoporosis, chronic obstructive pulmonary disease, chronic
kidney disease, and certain cancers (Crane & Drumright 2022; PelcherMatthews et al. 2018;
Roomaney et al. 2022). The sequelae of the above comorbidities involve disabilities related to

Note: Additionalsupportinginformation maybe found in the onlineversionof this articleasOnlineAppendixt and OnlineAppendix2.

http://www.sajp.co.za . OpenAcces:
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functional limitations and social participation restrictions,
the types, and patterns of which may vary across
socio-cultural boundaries, but these need to be properly
elucidated to inform relevant rehabilitation interventions.
The International Classification of Functioning, Disability,
and Health offers a normative metric and conceptualises that
disability may be related to impairments (fatigue, pain),
functional capacities, activity limitations, and participation
restrictions (WHO 2013). With HIV being varied in its impact,
and disability being a multi - dimensional concept, the
International Classification of Fun ctioning, Disability and
Health (ICF) (World Health Organization, 2001) model
examines the dynamic interaction between HIV -related
disability and the influence of contextual (environmental and
personal) factors (Kietrys et al. 2019).

At the individual level, determining the specific disability
caused by HIV versus the disability caused by social
determinants influencing HIV exposure can be difficult and
intertwined (UNAIDS 2017). Thus, to detangle this
intersectionality of HIV and disa bility, a comprehensive
approach that considers both the physiological consequences
of HIV infection and the broader social context in which
PLWH live should be considered. Brown et al. (2022)
highlighted that the risk factors for HIV -related disability can
be classified into three categories: socie demographic
factors, social determinants of health, and HIV features such
as late diagnosis. These factors may cause PLWH to
experiencegreater limitations in performing basic activities.

Numerous studies (Banda et al. 2019Erlandson 2020; Payne
et al. 2022) have explored the diverse nature of impairments
and their associated functional limitations that prevent
PLWH from fully engaging in activities of  daily living. The
severity of HIV -related disability ranges from mild to
moderate to severe. The prevalence of moderate and severe
disability among people living in the United Kingdom (UK)
was recently reported as 70.%% and 39.9%, respectively
(Brown et al. 2022). A systematic review of data among
PLWH from sub -Saharan Africa reported that the prevalence
of disability was high across a range of body functions and/or
structures (Banks et al. 2015). According to Olaleye, Adetoye,
and Hamzat (2017), 71.% of PLWH in Ibadan, Nigeria, were
found to have a mild to moderate level of disability, as
measured by the WHO Disability Assessment Schedule
(WHODAS 2.0). Similarly, 51.9% of the participants in a
South-African study scored 2 or more on the WHODAS 2.0
scale indicating the presence of moderate level disability.

Although sub -Saharan Africa bears the greatest disease
burden of people acquiring and living with HIV (Jahagirdar

et al. 2021), the impact of HIV on disability in sub-Saharan
Africa has not been expansively researched, and there is
a dearth of literature from Nigeria. Given the diverse socio -
demographic, economic, and socio-cultural factorsthat could
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impact the psychosocial wellbeing of PLWH in Nigeria and

the development of disability (Ogunmola, Oladosu &

Olamoyegun 2014), understanding the prevalence and
patterns of HIV -related disabilities and their associated
factors would help develop a contextual ised management
approach. Hence, the aim of our study is to determine the
prevalence and associated factors of HIV-related disability
among PLWH in Nigeria.

Researchmethodsanddesign

A cross-sectional descriptive study design was used in our
study. The study involved PLWH recruited from seven
HIV and AIDS Testing and Treatment Centres in Lagos.
Eligibility for the study included being 18 years old and
above, living with HIV, and attending the outpatient HIV and
AIDS clinic.

Studysetting

The study was multicentred and conducted in Lagos State.
This state was selected in the light of the availability of

Ul UOUUET UOwUT T wUPa]l wOl wUOTT wEOU

because it is one of the major population hotspots with
evidence of ahigh HIV burden and unmet needsfor HIV and
AIDS treatment services (Lo et al. 2021). Lagos, with over 24
million residents (Obilaonu, Mohd & Norhuzailin 2023) has
31 HIV/AIDS (Lo et al. 2021) Testing and Treatment Centres
spread across 20 Local Government Areas.

Samplesize

Of the estimated 2 million PLWH in Nigeria, 24000
live in Lagos (Onovo et al. 2023). The sample size was
determined by using the single population proportion
formula (Bujang 2021), where the following assumptions
were considered: 99% confidence interval, 51.9% prevalence
of disability among PLWH (Myezwa et al. 2018) and 5%
margin of error. Thus, a final sample size of 385 was
calculated.

Samplingmethod

For this study, seven facilities were randomly selected. Study
participants were recruited using systematic random
sampling at the HIV clinics.

Datacollection

Data were obtained through self-administered formats. The
standardised questionnaires listed below were employed for
collecting data according to the specific study objectives.

Sociedemographicquestionnaire

The socio-demographic questionnaire used in our study
provided information on the age, sex, educational
qualifications, income range, year of HIV diagnosis, and ART
information (Online Appendix 1).
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Health symptoms

The Medical Symptoms Questionnaire (MSQ) used in our
study was modified from the MSQ 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 3 months. The scoring system is
organised into 15 symptom-specific domains covering the

head, eyes, ears, nose, mouth and throat, skin, heart, lungs,

digestive tract, joints and muscles, weight, energy and
activity, mind, emotions, and others. Respondents are
required to assignascoreranging from 0to 4 for 71symptoms
observed over the previous 14days. A scoreof 0 meansnever
having experienced such symptoms; 142 means occasional
symptoms, not severeqps twzefereqps effecss;3and 4 mean
frequent symptoms and not severeqps orzeferemps &ffecss.
Therefore, a lower score means a lower symptom burden
(Institute for Functional Medicine 2020).Although, the MSQ
hasyet to be validated and hasinconsistent categorisation of
items (Williams, Steinberg& Berzin 2021),a modified version,
which is used in routine monitoring and evaluation at the

study sites is adapted for the purpose of our study. This
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symptoms they have experienced over the last 14 days
(Online Appendix 1).

Disability

The WHO Disability Assessment Schedule (WHODAS 2.0)
tool was used to assess functioning and disability in various
core activities essential in daily life (Ustiin et al. 2010). The 12
item version is used for a brief assessment of overall
functioning and asksquestions about six domains: cognition
(learning, concentrating), mobility (standing, walking), self -
care (washing, dressing), getting along (keeping friendships,
dealing with people), life activities (work and school), and
participation (joining community activities, emotional
effects). Individuals complete the WHODAS by answering
each question on a 5point Likert scale (range: 0t4), with
higher scores indicating increasing difficulty in completing
the task (Online Appendix 1). The WHODAS calculates
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Operationaldefinitions

Human immunodeficiency virus -related disability was
defined as any PLWH with a score of one or more on the
6' . #

social, and functional limita tions experienced by PLWH
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rehabilitation contexts to distinguish between individuals
with milder challengeswho can be treated simplistically and
those with more severe conditions that require advanced
rehabilitative therapy (Brown, 2022).

Dataanalysis

The data from the completed questionnaires were captured
in Microsoft Exceland imported into IBM® Statistical Package
for the Social Sciences (SPS% 25 (IBM Corp. 2017) for
analysis. Descriptive statistics were applied to all the
demographic variables. Quantitative data and the categorical
variables were described in terms of mean #* standard
deviation (M +s.d.)and frequency or percentage,respectively.
Odds ratio (OR) and confident interval (Cl) were used to

and independent variables. Binary logistic regression

analysis was performed to rank the relative importance of

exposure variables with outcome variables. The level of
significance was set at p < 0.05 for all the analyses. To
determine which variables were independently associated

with the main outcomes of WHODAS disability, all variables

were entered into the univariate and multivariate regression
models. Variables with p value less than 0.25 in the final
model were considered as statistically significant.

Ethicalconsiderations

Approval was obtained from 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). The clinical
director of the participating testing and treatment centres
granted permission. Written informed consentwas obtained

each item are summed (range: 0K WA wd Ows UD GvithO1 z wUEOUDP DT O

higher scores indicating greater disability (Paton & Lane
2020).Multiple levels of difficulty are factored for each item

Results

POWs EOOx Ol Bz woOU wbHadedsodbinglsing & Ui uDCipP@amMographiccharacteristics

downloadable scoring sheet from the WHODAS website,
providing a disability range of O (no disability) to 100 (total
disability) (Paton & Lane 2020). The tool has been validaied
and demonstrated to be effective for screening functionality
and disability among PLWH (Barbosa 2020). Furthermore,
the internal reliability of the entire WHODAS

2.0using Cronbach Uis 0.89 (Holmberg et al. 2021).

The first author and two research assistants collected
participant data according to the study protocol requirements.
All questionnaires were in English language, and participants
who required additional help were assisted in completing the
questionnaire.

http://www.sajp.co.za . OpenAcces:

The socio-demographic characteristics of the participants are
presented in Table 1. The mean age of the participants was
42.2 + 10.43 years, with a range of 22 to 70 years. Majority of
the participants were females (n =281;73%), married (n=219;
56.90), had a secondary education g = 194, 50.%), and
earned less than the national minimum wage of 30000
(n=221; 59.%0).

Human immunodeficiency virus profile and
medical symptoms

Table 2 outlines the years since diagnosis, and their current
medical symptoms. All participants were on ART (100%).
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TABLH.: Sociedemographicharacteristic®f the participants(N =385).

Sociedemographiccharacteristics n %
Age(years)
18¢30 52 135
31650 252 65.5
5l1andabove 81 210
Gender
Men 104 27.0
Women 281 73.0
Marital status
Married 219 56.9
Single 101 26.2
Widowedor Divorcedor Separated 65 16.9
Education
Noformaleducation 24 6.3
Primaryschool 51 133
Secondargchool 194 50.4
Postsecondary 115 29.9
Incomepermonth6 0
Lesghan ™ @00 113 29.4
M@01l¢ o 000 115 29.9
0 G01¢ T GO0 108 28.1
Above T 000 49 12.7

TABLE 2Human immunodeficiency virus information and medical symptoms
(N =385).

Variables n % Mean s.d.
HIVinformation
Yearsincediagnosis - 7.52 4.57

Medicalsymptoms

Confusion 26 6.7
Breathlessness 17 4.4
Fatigue 61 15.8
Diarrhoea 26 6.8
Nauseaandvomiting 16 4.2
Headache 141 36.6
Stomactpain 34 11.2
Changeén taste, soremouth 23 6.0
Skinitchingor changes 65 16.9
Muscularpain 107 27.8
Fever 66 16.9
Weightloss 125 325

Note: Owing to a poor GZell count and viral load monitoring, most participants did not
knowtheir actualCQ cellcountandviralload. Thus on accountof somuchmissingdata, the
CQ cell count was not analysed.

HIV,humanimmunodeficiencyirus;s.d.,standarddeviation.

With regards to HIV diagnosis, the mean (s.d.) years since
diagnosis was 7.52 + 4.57 with 806 people being diagnosed
in the second decadeof the 2000s(201% 2020).All participants

were on ART. Most respondents experienced headaches,
weight loss, and muscular pain in the last 14 days (36.8%,

27.8% and 16.9% respectively).

Humanimmunodeficiencyirus-related
disabilities of theparticipants

Disability in this sample of PLWH stayed below what was
expected based on previous literature. Figure 1 provides
information on the pattern of disability grouped by domain
and the frequency as measured by the WHODAS 2.0
questionnaire. Overall, 152(39.%%) of the participants scored
1 or more on the WHODAS 2.0 questionnaire. Participants
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89.4
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WHODAZ2.0domain

FIGURHE: Humanimmunodeficiencyirus-related disability ofthe participants
by WHODAS 2.0 domaiN € 385).

experienced the most disability in the participation domain

(31.75)and had the leastdisability in self-caredomain (10.6%)
experiencing disability with functioning and participation in
activities of daily living (seeOnline Appendix 2, Table 1-A2).

Sociedemographic characteristics of
participantswith andwithout disability

Table 3 shows the association between the socie
demographic characteristics of PLWH and their disability
status (i.e. with or without disability). The result shows that
only marital status (&= 9.467p = 0.09) and education level ¢
= 15.669,p = 0.01) had significant association with disability
status.

Associatedactorsof HI\trelated disability
among people living with HIV

All socio-demographic variables in the univariable analysis

whose chi-square significant level is ¢ 0.25 are included in the
multivariable analysis (binary logistic) (Table 4). The results

show that individuals aged 51 and above have statistically

significantly higher odds of HIV -related disability compared

to those aged 18 30 years (AOR: 1.6 [1.4, 3.5]). Single and
widowed or separated individuals (AOR: 2.2[1.1,4.2]; AOR:

3.4[1.5,7.7]),and individuals with

an income of 18000 or less (AOR = 3.9, % CI [1.7, 8.9])
have statistically significantly higher odds of HIV -related
disability compared to those with income above N70 000.

Discussion

Our study showed that the prevalence of disability among
PLWH in Nigeria is 39.5%. This figure is notably lower than
the 51.9 (South Africa) and 79.5% (United Kingdom)
reported by Brown et al. (2022), utilising the same outcome
measures. While the reason for this large disparity is unclear,
one potential explanation, as discerned in studies employing
self-reported measuring techniques, could be the inclination
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2011;Mactaggart et al. 2016). Additionally,
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TABLB: Associatiorbetweensocicdemographigrofilesanddisabilitylevel.

Pagesof 8 . OriginalResearch

Sociedemographiccharacteristics With disability (N = 152) Without disability (N =233) & p
n % n %

Age(years) 6.104 0.191
18¢30 27 17.8 25 10.7
31650 89 58.6 162 69.5
5l1andabove 36 23.7 46 19.7
Gender 0.234 0.629
Men 39 25.7 65 27.9
Women 113 74.3 168 72.1
Marital status 9.467 0.009
Married 87 57.2 132 56.7
Single 49 32.2 52 22.3
Widowedor separated 16 10.5 49 21.0
Education 15.669 0.00r
Noformaleducation 8 5.3 16 6.9
Primaryschool 20 13.2 31 13.3
Secondargchool 61 40.1 133 57.1
Postsecondary 62 40.8 53 22.7
Incomepermonth6 0 4.523 0.210
Lesghan ™ Q00 50 32.9 56 24.0

MQ00¢ o 000 41 27.0 74 318

0 G00¢ T GO0 40 26.3 68 29.2
Above T 000 16 10.5 33 14.2

*p <0.05,statisticallysignificant.

TABLE 4Multilevel regression models of factors associated with-téfsted
disability(N = 385).

Variable COR 95% ClI AOR 95% ClI

Age(in years)

18¢30 1.0 - 1.0 -

31650 1.08 04,32 0.5 0.7,1.6

5l1andabove 0.8 0.3,18 1.6 14,35

Marital status

Married 1.0 1.0

Single 2.0 1.1,38 22 1.1,42

Widowedor separated 2.9 1.5,5.7 3.4 1.5,7.7

Education

Noformaleducation 1.0 - 1.0 -

Primaryschool 0.4 0.2,1.08 0.2 0.1,0.7

Secondargchool 0.6 0.3,11 0.5 0.2,1.0

Postsecondary 0.4 0.2,0.6 0.3 0.2,0.6

Incomeper month ()

Lesghan m @00 18 0.9,3.7 39 1.7,89
MQ00¢ o0 000 11 0.6,2.3 2.0 0.9,44
0 G00¢ T GO0 12 0.6,25 1.9 0.9,4.0

Above T 000 1.0 - 1.0 -

AORAadjustedoddsratio; Cl,confidencenterval, COR¢rudeoddsratio.

E O w b O E b WercEptida Ofzd3ability is a vital construct
that could influence the variation in reported disability levels
(Babik & Gardner 2021). On a local scale, the identified
prevalence in this study stands lower than that reported in
Ibadan, Nigeria, where 71.1% of participants exhibited mild
to extreme disabilities (Olaleye et al. 2017). Similar to the
findings of Olaleye et al. (2017), the highest level of disability
in our study was reported in the participation domain,
possibly indicative of a shift in the disability experience of
PLWH from concerns related to physical well-being to
challenges in daily life activities. Consequently, the
limitations confronted by PLWH in this study are
predominantly associated with their interaction within
their environmen t.

http://www.sajp.co.za . OpenAcces:

Participation restriction among PLWH may be influenced by
several sociodemographic factors such as age, gender,
education level, and income level. For example, the mean age
of participants was 42.2 + 10.43 years, with a range of 22
years to 70 years. These statistics are similar to those related
to the mean age of participants in studies conducted in
Nigeria, such as Olaleye et al. (2017) and Folasire, Irabor and
Folasire (2012), who reported mean ages of 38.1 + 9.0 years
and 35.4 + 7.0 years, respectively. Although there was no
significant association between age and disability in our
study, the educational level and marital status showed a
significant association (p = 0.001 and p = 0.009, respectively).
This could possibly be explained by female vulnerability to
HIV in Nigeria which is further increased by the existence
of a patriarchal society that promotes gender inequality and
the disproportionate distribution of education, which limits
female access to socieeconomic benefits (Oyekale 2014).
Kposowa (2013) suggested a relationship between HIV
prevalence and marital status as divorced, separated, or
widowed women had a higher risk of HIV infection in
their study than single, married, or cohabiting women
(Kposowa 2013).

Also, the feminisation of the HIV and AIDS epidemic remains
a national and global problem, as evidenced by the gender
gap distribution in this study and other similar studies
conducted in Nigeria (Awofala & Ogundele 2018; Chiwuba
2022; lyayi et al. 2011)In North Central Nigeria, 58 % of the
participants in the study by Ahmed et al. (2022) were females.
Additionally, Ezechi et al. (2016) reported that the
prevalence of women living with HIV in Southwest Nigeria
increased from 60.26 in 2004 to 68.6% in 2015. Findings
revealed that most participants were married (56.7%), 26.26
were single, and 19.6% were widowed,
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separated, or divorced. The femalepreponderance observed
aligns with the sex distribution observed in other studies
from sub-Saharan Africa (Karim & Baxter 2019) and
globally, where over half (54 %) of all individuals with HIV
worldwide are females (UNAIDS 2023). A possible
explanation could also be the observation that men are less
inclined than women to participate in studies, thus skewing
the results (Ryan et al. 2019). In regions where customary and
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Strengthsand limitations

317 1 wx E U0 D Erbporieddxpegencts obdisability and
symptoms over a period of 30 days were certain to include
recall bias, which may not be accurate. Similarly, the cross
sectional design adopted in this study demands that causality
between the explanatory variables and disability cannot be
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strengths indicate that it has scientific and practical
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preponderance of gender-based violence, particularly
toward married women, contributes to the spread of HIV
infection (Orisaremi 2017).

Regarding income level, although there was no significant
association between disability and income level, considering
that the estimated financial cost per individual living with
HIV is N36 065 in direct private healthcare expenses and
indirect income loss (Ndukwe et al. 2018), the socie
economic impact of HIV cannot be overlooked. Despite the
minimum wage in Nigeria being increased from 18000 to

30000 in April 2019 (Urama 2019), more than half (59.3%)
of the sample population earned less than 30000($65.07)
monthly. On the contrary, the relationship between
educational level and disability was shown to be statistically
significant, demonstrating a greater prevalence of
impairment among those with lower educational attainment
compared to those with higher educational attainment. These
findings are similar to prior literature (Olaleye et al. 2017) and
support the hypothesis that people with greater le vels of
education may benefit from increased healthcare
accessibility, which may be affected by higher employment
and earning capability. Furthermore, it is possible that people
with higher education levels are more likely to m ake health-
conscious decisions, proactively treating symptoms that may
develop to impairment.

More than 65% of the respondents had been diagnosed with
HIV in the previous 7 years, and the results showed that all
respondents were on ART. This indicates that Nigeria is on
the path to achieving the Joint United Nations Program on
HIV/AIDS 95-95-95targets. Human immunodeficiency virus
continues to affect the immune system and presents various
symptoms at different stagesof infection. Peopleliving with
HIV who start ART early have an improved total life
expectancy (Katz & Maughan-Brown 2017). Respondents
from this study reported medical symptoms experienced in
the previous 14 days such as headache, fever, fatigue, and
muscular pain, all of which concur with the findings of other
authors (Schreiner et al. 2020; Zhu et al. 2021). While most

i POEDOT UwbOwoODUI UEVUUT we. 7! UDI

report association between CD4 count and disability, this
study did not obtain information on the CD4 count and its
relationship with disability level among PLWH as most
participants did not have accurate records of these values,
and thus was unable to be analysed.
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findings could also have translational relevance in clinical
practice and the management of disability in PLWH.

Conclusion

The prevalence of disability among PLWH receiving ART was
39.9%in this study, with more than one-third of participants
experiencing some form of disability. This highlights the
significant prevalence of disability in this population,
providing important insights into its prevalence and socio -
demographic correlatesin the Nigerian context. The findings
shed light on the nuanced factors that shape disability
experiencesand highlight the need for tailored interventions
that take into account the unique challenges that PLWH face. It
is imperative to advocate for continuous disability screening,
identification of potential risk factors, and development of
effective management strategies. Recognising disability as a
potential indicator of health status and quality of life, a
longitudinal study to establish a cause-effect relationship
between HIV -related disability and presumed risk factors is
recommended. Furthermore, future researchshould consider
the efficacy of various interventions aimed at improving the
quality of life for PLWH, contributing to a better understanding
of the disease and improving health outcomes in this
population.
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4.6 Summary of Chapter Four

The study's findings align with its objectives by shedding light on the prevalence, predictors,
and impact of HlVrelateddisability among PLWH in Nigeria. Prevalence was lower than
expected based on previous literature, with the most disability reported in the participation
domain and the least in the sefredomain. Sociodemographic factors such as marital status
and education level were significantly associated with disability among PLWH, highlighting
the importance of considering these factors in disability management strategies. The findings
highlighttheimportanceof addressinglisability in HIV careandadvocatingor interventions

aimed at improving the quality of life and health outcomes for PLWH.
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Chapter 5  Health-related quality of life and associated factors among people living
with HIV/AIDS in Lagos, Nigeria

5.1 Introduction

Chapter five is presented as a published article according to the journal guideline. The paper
aims to understand the factors influencing the haaltitedquality of life among individuals

living with HIV/AIDS in Lagos,Nigeria. The paperhasbeenpublishedby the African Journal

of Primary Health Care and Family Medicine.

5.2 Publication reference
Oladejo, T., Myezwa, H, Ajidahun, A., & Ibeneme, S., (2024). Healthted quality of life
andassociatefictorsamongpeopldiving with HIV/AIDS in Lagos,Nigeria:acrosssectional
study. African Journal of Primary Health Care and Family Medicine, 16 ¢8), 0OI:
10.4102/phcfm. v16i1/4519

5.3 Details of author contribution
The Contributor Roles Taxonomy (CRediT) (Allen et al., 2019b) was used to outline the
authors' contribution to the study. The full explanation of the terms is in Appendix 10.

Table 5.1:Details of author contribution

Oladejo | Myezwa | Ajidahun | Ibeneme
Conceptualization a a a a
Method a a a a
Resources a
Manuscriptwriting draft a
Manuscriptwriting reviewandediting | a a a a
Supervision a a a

5.4 Copyright permission

Thearticleis presente@dspublishedn the African Journalof PrimaryHealthCareandFamily
Medicine with no changes to thstyle of the paper. According to the Creative Commons
Attribution License4.0InternationalLicense authorscangrantpermissiorto usethearticleas

long as the authors are acknowledged, and the article style and information is maintained.
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5.5 Publishedarticle: Health-related quality of life and associatedactors amongpeople
living with HIV/AIDS in Lagos, Nigeria: a cross-sectional study
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factors among people living with

HIV/AID3n LagosNigeria ®

Background: Although people living with HIV (PLWH) now have a longer life expectancy
due to antiretroviral therapy, several factors impact their health-related quality of life (HRQoL).
Understanding the dimensions and determinants of HRQoL among PLWH is crucial to
developing solutions to improve their overall wellbeing.

Aim: This research aimed to explore the HRQoL and its associated factors among PLWH in
Lagos, Nigeria.

Setting: SevenHIV testing and treatment centres in Lagos.

Methods: A cross-sectional survey was conducted with 385 participants. Socio-demographic
and HRQoL data were obtained using questionnaires and the Medical Outcomes Study HIV
Health Survey (MOS-HIV). Logistic regression models were used to identify variables that
were associated with quality of life.

Results: The physical health summary and mental health summary scores measured by the
MOS-HIV were 54.2 + 5.3 and 56.3 + 6.7, respectively. Being married, having higher levels of
education, shorter duration of HIV and higher income levels were significantly associa ted with
better HRQoL. The duration of HIV wasfound to have aninversely proportional influence on the
quality of life of PLWH, both in physical health (&2 =9.477,p =0.009)and mental health (& =
11.88,p = 0.004) dimensions.

Conclusion: The HRQoL of PLWH in Lagos, Nigeria was relatively low. Education, duration
of HIV, marital status and income level are predictors of HRQoL.

Contribution: This study is valuable for healthcare professionals and policymakers, providing
them with essential information to tailor interventions and allocate resources effectively to
improve the overall wellbeing of PLWH in Nigeria.

Keywords: health-related quality of life; HIV; Nigeria; associatedfactors; anti-retroviral therapy.

Introduction

Of the estimated 37.9million personswith HIV (PLWH) living in the world, 67.3% arein Africa.*
Despite the low prevalence of 2.1% (1.9million PLWH), Nigeria hasthe second-largest population
of PLWH in the world. 2 Although there hasbeenan increasein accessto Anti -Retroviral Therapy
(ART) in Nigeria, the rate of new infections and opportunistic infections, such astuberculosis, has
risen in the past year.! This indicates that although mortality rates among PLWH may fall, they
are, however, prone to a diverse range of health-related challenges because of the HIV infection
and their use of ART.

The Federal Government of Nigeria led by National Agency for the Control of AIDS (NACA) in
the recent National HIV/AIDS strategic framework 2021 $2025¢ emphasised the aim for Nigeria
to be AIDS-free by 2030,with no new infections, discrimination, or deaths becauseof the disease.
One of the sevenprinciples guiding this strategic framework is s (&fsure careand support for all
x] Ox Ol woObYDOI wbbUT uEehrialwoktisitargkt i5ithE WNASDS 95(-95-958g0al of
ensuring that, 95% of persons living with HIV are aware of their HIV status, 95 % of patients
diagnosed with HIV undergo ongoing antiretroviral medication and 95 % of people on antiretroviral
medication maintain viral suppression. ® Currently, these strategies have aided in transforming
HIV/AIDS from a deathly acute infection to a chronic disease, as PLWH are living longer lives
because of improved access to ART. Thus, these strategies collectively aim at improving the
health-related quality of life (HRQoL) of PLWH.

http://www.phcfm.org . OpenAcces:
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The definition of HRQoL continues to be debatable. According
to the World Health Organization, quality of life is defined as

Page2 of 8 . OriginalResearch

insights into the distribution of health outcomes among
PLWH which may assist policymakers to allocate resources
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of culture and value systems in which they live and in
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This concept renders quality of life (QoL) subjective and

specific to a person, his or her culture, and environment.

Although an® O E B Y BpErébEalview about their quality of

life  may alternate throughout their life, @ the
multidimensional concept of HRQoL encompasses various

domains such as emotional health, physical health, social
functioning (SF),and pain, which play avital role in how an
individual rates their overall perception of general health. 9
In furtherance of this, various factors that could impact

the HRQoL of a PLWH have been explored,** and findings

reveal that sociodemographic characteristics, presence of
comorbidities, socioeconomic status, environmental factors,

coping mechanisms, and clinical factors could influence the

HRQoL of PLWH.

Studies exploring the influence of various factors in
determining the QoL of PLWH have been assessed
nationally >** and globally. *#!51¢ Findings from these studies
reveal that the determinant factors vary and range across
physical, psychological, social and financial domains."®
These factors also differ across participants based on
geographical locations, ethnicity, gender, and other
concurrent factors.*

Several instruments have been utilised in measuring the
HRQoL of PLWH. ¥ Considering the diverse instruments
employed to assess the HRQoL of PLWH, including widely
used measures such as the Medical Outcomes Study HIV
Health Survey (MOS-HIV) and the World Health Organization
Quality of Life (WHOQOL) -BREF# the literature on HRQoL
among PLWH in Nigeria lacks consensus. While Ogbuji and
Oke2 UUDPOPUT EwUI T ws'
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Ibadan, Nigeria, a study in South-East Nigeria using the
WHOQOL brief version tool indicated an overall good
HRQoL among adolescents and adults? Similarly, Salako et
al.® 2022 assessedHRQoL in Lagos, focusing on children

and adolescents with the Paediatric Quality of Life

Inventory [PedQoL o] and reported favourable HRQoL

scores. This divergence in findings underscores the need for
a comprehensive understanding of the factors influencing

HRQoL in the Nigerian context.

A scoping analysis of HIV/AIDS in Nigeria 2* from 1986 to
2021 surmised that although there is an increase in scientific
literature pertaining to HIV/AIDS -related research in
Nigeria, there are still unexplored grey areas, such as the
relationship between sociodemographic status and quality of
OPi 1 WEOGOHDT w/ +6"
not been precisely characterised. Understanding the factors
impacting the HRQoL among PLWH is crucial for identifying
potential confounding variables and understanding how
different demographic factors may influence the HRQoL of
PLWH. Additionally, sociodemographic data can provide

http://www.phcfm.org . OpenAcces:

needs and challenges encountered by PLWH?* Hence, the

status of HRQoL and identify the factors associated with it
among PLWH in Lagos, Nigeria, using the MOS-HIV
questionnaire.

Researchmethodsanddesign
Study design angbarticipants

This cross-sectional study was conducted between July 2022
and January 2023in Lagos, Nigeria. With Lagos being one of
the key population hotspots for targeted HIV programme
planning in Nigeria, ?* sevenHIV/AIDS testing and treatment
centresin Lagoswere randomly selectedasstudy sitesfor the
survey. The required sample size was determined using
relevant literature 22 and the " O E | Udarfipte bize equation
for categorical data®:

n=12(p)() =~ (d)2 [Ean 1]
where:

t =value for selectedalpha level of 0.025in eachtail =1.96;
d = acceptable margin of error = 8%; and
(p)(q) is the estimate of variance = 0.25.

Thus, a minimum sample size of 385 participants was
calculated. Participants were selected using convenience
sampling, and the following inclusion criteria were applied
in determining the eligibility of participants:

3 people living with HIV;
3 people above the age of 18;

(5w2a0x000 w 5 %egpglwh(l) volunt%r a/txldlc%eg |lzntereﬁt tci part|C|pate
i xed%cﬁnﬁex”oou WwPUEODUA WOl woODi i

Datacollection

Data collection was done using paper questionnaires. The
principal investigator was assisted by two physiotherapists
who worked as research assistants for the study. All
researchers underwent training on administering the
questionnaires and provided information to participants

EEOUUwWUl T wOUOUEazUwxUUx OUIbeueE OOUI

data collection. Participants completed the anonymous
questionnaires independently while the researchers
provided detailed clarification and recorded answers for
participants who had difficulty understanding or reading  the
questionnaire.

wb O ws OF whiohkhAack UOEM%aS%rem% UxOU0Uz

Sociodemographicharacteristics

The sociodemographic survey tool used in this study
provided information on the age, gender, educational
qualifications, income range, duration since HIV diagnosis,
and ART information of participants.
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Medicalsymptoms

Based on literature and clinical experience, common
symptoms experienced by PLWH were included in the
qguestionnaire. This questionnaire asked participants to
respond s a loi$z0 1 symptoms they had experienced over
the previous 14 days.

Health-related quality of life

The MOS-HIV was utlised as the primary measure of
HRQoL. Medical Outcomes Study HIV Health Survey is a
widely used 35-item questionnaire that comprehensively
assessewarious dimensions of health relevant to HIV/AIDS, %
including general health perceptions (GHP), pain, physical
functioning (PF), role functioning, SF, mental health (MH),
energy, fatigue, cognitive function, and overall quality of life.
Previous studies have reported satisfactory reliability, with a
Cronbacl z Ulu coefficient exceeding 0.7 for group
comparisons,® indicating adequate internal consistency.
Additionally, validity has been established for the physical
health summary (PHS) and mental health summary (MHS)
scores of the MOSHIV.* Scoring of the questionnaire
involved a two -step process: firstly, numerical values were
re-coded, and then each item was scored on a scale of 0 to 100,
with higher scores reflecting better functioning and overall
well -being. Secondly, to estimate the 10 @mains of patient
functioning, items from the samescalewere averaged.

Statisticalanalyses

The data from the completed questionnaires were captured
in Microsoft Excel and imported into IBM SPSS 25 © for
analysis. Descriptive statistics were utilised to summarise all
demographic variables. For the quantitative measures,
continuous variables were presented as mean + standard
deviation (M * s.d.) while categorical variables were
described using percentages. Using the MOSHIV scoring
protocol,** the individual scoresfrom the questionnaire were
re-coded where required and computed to achieve domain
scores (PF, pain, SF, role functioning, emotional wellbeing,
energy, fatigue, cognitive function, health distress (HD),
health transition, general health, and overall quality of life)
with a mean of 50, and a standard deviation of 10. Scores
above 50 indicated better HRQoL, while scores below 50
indicated poorer HRQoL.

Univariate analysis using the c-test for categorical data and

2x]1 EUOEOZ UWEOUUI OEUPOOwI OUWE OOdRRIAHUVWEEUE WP Wil

assess the quality of life among PLWH across the various
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utilised to ascertain the relationship between HR QoL and
sociodemographic variables. Binary logistic regression
analysis was conducted to identify factors associated with
HRQoL in PLWH. The goodness-of-fit of the regression
model was evaluated using the Hosmert Lemeshow statistic,
with a p-value > 0.05 indicating a well-fitting model. All

variables with a significance level of p 00.2 in the univariate
analysis were included in a multivariable logistic regression

analysis.
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Ethicalconsiderations

Approval was obtained from 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). The clinical
director of the participating testing and treatment centres
granted permission. Written informed consentwas obtained
from the participants.

Results
Sociodemographicharacteristicsof participants

A total of 385PLWH participated in the study, of which 276
(104)were male and 73% (281)were female. Most participants
(66.%%) were between the ages of 31 and 50 years, and the
overall mean (s.d.) age was 42.22 + 10.43years. Over half
(n = 219; 56.%0) of the participants were married and had a
secondary education (n = 194; 50.20). Majority of the
participants were low and middle -income earners, as only
1276 (n = 49) of the participants earned above 70 000
($76.81) per month. The sociodemographic characteristics of
the participants are presented in Table 1.

HIVprofile and medicalsymptoms

Table 2 outlines the medical symptoms of the participants.
All participants were on ART. The range of duration since
diagnosis spanned from 6 months to 21 years with a median
of 4, and 80% of the participants were diagnosed in the
second decade of the 2000s (2032020). Headaches were the
most commonly reported medical symptom (36.6%).

TABLE 1Sociodemographic characteristics of the people living with HIV ir
Lagos, Nigeria\(= 385).

Variables N %
Age

18¢30years 48 125
31¢50years 256 66.5
>51 81 21.0
Gender

Male 104 27.0
Female 281 73.0
Marital status

Married 219 56.9
Single 101 26.2
Widowed/Divorced/Separated 65 16.9
Education

Noeducation 24 6.2

Secondargducation 194 50.4

Monthly income

<18000 104 27.0
18001¢30000 116 30.1
31000570000 108 28.3
>70000 49 12.7

Note: For some participants, income and education level data were not provided
questionnaire Therefore the total numberof participantsfor thesevariablesslessthanthe
total sample size of 385.

Meanz*s.d.=42.22+ 10.43(Ages:18¢30years).

s.d., standard deviation.
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Health-related quality of life of participants

Table 3 shows that the mean (s.d.) for the PHS score is
54.2+5.3and MHS scoreis 56.3% 6.7.0f the 10 domains, the
highest mean was found in the pain domain 57.2 + 6.3 and the
lowest mean was found in GHP domain 49.1 + 5.1.

Factorsassociatedvith health-related quality of

life

Table 4 shows that in the univariate analysis, higher
education level was significantly associated with overall

PHS, while being married (& = 1.326,p = 0.022) and having
higher income levels (2 = 14.628,p = 0.002) was linked

to better MHS. Shorter duration of HIV was associated
with better PHS (&2 = 9.477,p = 0.009)and MHS (e* = 11.88,
p =0.004).

Factorsassociatedvith health-related quality of
life in the multivariable logistiacegression

The results in Table 5 show that only duration of HIV
diagnosis was significant in PHS and MHS in the univariate
analysis and multivariate logistic regressionanalyses.People
living with HIV who had a secondary school education
showed significantly increased odds ratio (OR = 3.83;
Cl; 1.45%10105,p = 0.007) suggesting that secondary school

TABLR: HIVinformationandmedicalsymptomsin the last 14 days(N = 385).

Medicalsymptoms N %

Abdominalpain 34 11.20
Breathlessness 17 4.40
Changen taste, soremouth 23 6.00
Confusion 26 6.70
Diarrhoea 26 6.80
Fatigue 61 15.80
Fever 66 16.90
Headache 141 36.60
Muscularpain 65 16.90
Nauseaandvomiting 16 4.20
Weightloss 107 27.80

TABLB: HIVtrelatedquality of life in patientswith HIVG Summaryscoresand
dimensionscores.

MOSHIVdomains Median IQR Mean s.d.
Summaryscores

PHS 558 51.858.1 542 53
MHS 56.3 51.260.0 56.3 6.7
Dimensionscores

GHP 49.3 472513 491 51
PF 58.1  47.x58.1 535 8.4
Pain 583 545622 572 6.3
RP 56.6 56.60656.6  54.6 6.3
SF 572 57.x257.2 530 10.4
MH 60.0 51.4%62.1 56.0 89
Energy/Fatigue 51.1  49.0¢53.9 50.5 49
HD 700 53.%70.0 56.6 8.7
CF 58.1 55.7¢58.1 544 8.4
QoL 530 53.0:59.3 521 11.1

Note: Associationbetween PHSand MHS showed statistical significanceé { LIS |- |
rho = 0.243p = 0.000).

IQR nterquartilerange;PHSPhysicahealthsummaryscore;MHS Mental healthsumman
score; GHP, General health perceptions; PF, Phfisidioning; RP, Rolesychical; SF, Sot
functioning;MH, Mental health; HD,Healthdistress;,CF Cognitivefunctioning; QoL ,Quality
of life; MOS, Medical Outcomes Study; s.d., standard deviation.
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education is associated with higher odds of better PHS
HRQoL.

Similarly, compared to the reference category of widowed or
separated individuals, the results show that marital ~ status
plays a significant role, with married (95 % CI: 0.13, 0.80,p =
0.014) and single (95% CI: 0.11, 0.74, p = 0.010)
individuals exhibiting a substantially lower odds ratio of
0.32 and 0.28 respectively. Thus, this suggests that being
married or single is associated with a reduced likelihood of
experiencing poor MHS compared to being widowed or
separated. Income levels also show a significant association
with MHS. Individuals wi th an income between 18000 and
30000 display a notably lower odds ratio of 0.29 (95% CI:
0.11, 0.75p=0.011), indicating a decreased likelihood of poor
MHS compared to those with an income less than
18000.

The Hosmert Lemeshow goodness-of-fit testyielded p-values
of 0.989and 0.082for the PHS and MHS models, respectively,
indicating well -fitting models. These models accounted for
approximately 7% of the variability in PHS (Nagelkerke
R? =0.077) and 106 of the variability in MHS (Nagelkerke R?
= 0.105).

Discussion

Findings from this study revealed that the total PHS and
MHS of HIV/AIDS in Lagos, Nigeria were 54.2 + 5.3 and
56.3 + 6.7 respectively, which were higher than those in
previous studies surveyed in other sub-Saharancountries.43!
Although the MOS-HIV is a widely used, reliable and
validated instrument for HRQoL evaluation in PLWH, ?°¥2 no
parallel comparison could be drawn between our study and
those conducted in other parts of Nigeria, asprevious studies
were conducted using other HRQoL instruments such as the
World Health Organization Quality -of-Life-HIV Bref ¢
WHOQOL -HIV BREF,* Short Form-36+ SF363 European
Quality -of-Life Instrument -5 Dimension + EQ-5D.*2 However,
findings from thesestudies all reported good HRQoL among
the participants, who were living with HIV in Nigeria.
Irrespective of the measurement tool, HIV -specific HRQoL
outcomes vary by country and region, with some studies
showing higher overall scores than our findings. ** These
distinctions may be ascribed to variances in healthcare
infrastructure, access to treatment and cultural variables
impacting perceptions of health and well -being.

Although the lowest score was reported in the health
perception domain (49.3), participants in our study scored
highest in MH (60.0) and HD (70.0) domains, which is similar
to other studies.®"%® While several factors could be
responsible for these varying results, this underscores the
complex interplay between physical and MH aspects in the
quality of life of individuals with HIV. One notable finding is
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between mental and PHS scores. This indicates that
individuals with higher MH scoresalso tend to report better
physical health and vice versa. This correlation emphasises
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TABLE: Associatiorbetweensociodemographicharacteristicandphysicahealthsummaryscorementalhealthsummaryscore.

Sociodemographic Total PHS MHS
characteristics (N=368) " gaq («s0) Good (>50) & p Bad (<50) Good (>50) @ p
Age(years) - - - - - - - 2.736 0.255
18¢30 47 12 85 6.104 0.191 14 31 = =
31¢50 243 43 200 - - 54 199 - -
>51 78 20 58 = = 15 65 = =
Gender - - - - - - - 0.261 0.609
Men 101 19 82 0.211 0.646 21 83 - -
Women 267 56 211 - - 62 212 - -
Marital status - - - - - - - 1.326 0.022
Married 209 47 162 1.326 0.515 51 163 - -
Single 96 17 79 - - 26 73 - -
Widowed/Separated 63 11 52 - - 6 59 - -
Education - - - - - - 3.356 0.340
Noformal 21 8 13 12.028 0.007% 6 16 - -
Primaryschool 50 13 37 - - 9 40 - -
Secondargchool 188 26 162 - - 37 155 - -
Postsecondary 108 28 80 - - 31 83 - -
Income - - - - - - - 14.628 0.002
18000 98 20 78 0.244 0.970 33 69 - -
18001¢ 30000 113 24 89 - - 28 85 - -
30001¢ 70000 105 21 84 - - 14 93 - -
> 70000 45 8 37 - - 6 43 - -
Duration of diagnosis(years) - - - - B - - 11.188 0.004
110 294 55 239 9.477 0.00% 66 241 - -
11¢20 66 15 51 - - 16 51 - -
>20 8 5 3 - - 6 3 - -
PHS = = S = S = S S o
Bad - 30 48 0.243 0.059 - - - -
Good - 42 241 - - - - - -
MHS - - - - - - - 0.243 0.059
Bad - - - - - 30 48 - -
Good - - - - - 42 241 - -

Note:*p <0.05=statisticallysignificant.
PHSphysicahealthsummaryscore;MHS mentalhealthsummaryscore;&, chi-square.

TABLB: Factorsassociatedvith health-related quality of life in the multivariable

logisticregression(N =385).

Variable OR(95%ClI) P

PHSS

Education

Noformaleducation(reference) 1.0 -

Primaryschool 1.75 (0.595.18) 0.311

Secondargchool 3.83 (1.4510.15) 0.007

Postsecondary 1.76 (0.664.69) 0.259

Duration of diagnosis(years)

110 7.22 (1.6831.23) 0.008

11¢20 5.17 (1.2126.5) 0.028

>20 (reference) 1.0 -

MHSS

Marital status

Married 0.32 (0.130.80) 0.014

Single 0.28 (0.110.74) 0.010

Widowed/Separatedreference) 1.0 -

Income(N/month)

Lesghan 18000(reference) 1.0 -
18000 30000 0.29 (0.110.75) 0.011
30000 70000 0.42 (0.161.10) 0.078

> 70000 0.93 (0.332.58) 0.884

Duration of diagnosig(years)

1¢10 7.90 (1.9Q; 32.5) 0.004

11¢20 6.38 (1.44 28.4) 0.015

>20 (reference) 1.0 -

PHSSPhysicahealthsummaryscore;MHSSMental healthsummaryscore;OR oddsratio;

Cl, confidence intervaR, p-value (level of significance).
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the interdependence of mental and physical wellness and
emphasises the significance of addressing both dimensions in
interventions aimed at improving the HRQoL of PLWH.

When examining the individual dimensions of HRQoL,
several trends emerge. Mental healthrelated dimensions,
including MH, HD, and cognitive functioning (CF), show
moderate to high scores, indicating relatively better mental
well -being compared to physical health. Comparatively, PF
and pain scores indicate moderate levels of physical well-
being among participants while SFscoresare notably lower,
suggesting potential challenges in interpersonal relationships
and social interactions. This suggests that while PLWH in
Lagos may experiencechallengesin PFand social interactions,
they exhibit resilience in coping with MH -related stressors?®
Severalfactors may contribute to health-related stressamong
this population.

In the present study, participants reported that they

experienced headaches,weight lossand muscular pain in the
previous 14 days (36.8%, 27.86, and 16.%% respectively).
Theseare common findings in studies conducted among the
HIV population. “° Because of the HIV infection and adverse
effects of the ART, symptoms cluster commonly reported
among PLWH include depression, anxiety, insomnia, fatigue,



http://www.phcfm.org/

nausea, vomiting, joint pain, and headache, all of which
negatively impact the QoL among PLWH. * Similarly, energy
and fatigue scores(50.5+4.9)indicate a substantial burden of
fatigue experienced by PLWH in this population, which
might impact their daily activities and overall functioning.
Thus, studies that focus on fatigue management and self
perception of health promotion are needed.

The findings of this study show that education level was
significantly associated with PHS. With majority (70 %) of the
participants educated only up to the secondary school level,
the impact of education level on PLWH cannot be
overemphasised. As evident from findings of previous
studies,*®* education level is a significant predictor of HRQoL
among PLWH. Furthermore, having little formal education is
abarrier to getting health treatments, leading to an escalation
of unsafe sexual practices;? and subsequently increasing the
vulnerability of PLWH. Therefore, health interventions for
PLWH should take into consideration the impact of education
level and ensure that PLWH have a clear understanding of
their health conditions and management strategies during
hospitalisation and follow -up visits.

Duration of HIV infection was an independent risk factor that
was significantly associated with the PHS and MHS of
PLWH. This implies that irrespective of other confounding
factors, the likelihood of experiencing physical and MH
challenges or complications increases as one ages with HIV.
The long-term implication of this is that policy makers and
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both the intrinsic capacity of PLWH and the external
environment. ©

Another noteworthy sociodemographic factor in this study
was that MHS was significantly associated with marital
status and income level of the participants. The finding that
married individuals exhibited better HRQoL compared to
widowed, separated or singl e individuals may be attributed
to several factors. Marriage often provides emotional
support, companionship and a senseof belonging, which can
positively impact mental well -being and overall HRQoL. 44
Married individuals may also benefit from shared
responsibilities, financial stability and social engagement,all
of which contribute to a higher perceived quality of life.
Additionally, marriage may offer a protective effect against
loneliness and social isolation.** Married individuals have
access to greater social support networks and resources,
which can buffer against the negative effects of living with
HIV and associated challenges.

Furthermore, our study findings suggest that individuals
with an income between 18 000 and 30 000 have a
significantly lower likelihood of experiencing poor MHS
compared to those with an income less than 18 000. The
odds ratio of 0.29 indicates that individuals in the higher
income bracket have a substantially reduced risk of poor
MHS. With over half (59.3%) of the participants in our study
earning less than 30000 ($65.07) monthly, which is the
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minimum wage in Nigeria, “ the socioeconomic impact of
HIV cannot be overlooked.

Understanding the socioeconomic factors associated with
HIV allows policymakers to develop more effective and
inclusive policies aimed at mitigating disparities and
improving outcomes for affected populations. Moreover, by
acknowledging the socioeconomic determinants of health,
healthcare providers canoffer holistic carethat addressesnot
only the medical aspects of HIV but also the social and
economic factors that influence health outcomes?* This may
involve connecting patients with social support services,
financial assistance programmes, and vocational training
opportunities to enhancetheir overall well -being and quality
of life. By addressing the underlying social and economic
factors that contribute to HIV -related disparities, healthcare
professionals and policymakers canwork towards achieving
better health outcomes and promoting equity in healthcare
access and delivery. Thus, further research is needed to
understand potential interventions to improve quality of life
and address confounding socioeconomic disparities among
affected populations.

Studylimitations

Nearly one-third of the participants reported experiencing
weight loss during the 14-day period. However, asthe study
did not include objective measurements of weight before and
after this timeframe, it is challenging to accurately quantify
the extent of weight loss. This lack of objective data

accounts may introduce inaccuracies or biases. Another
limitation was that the study was conducted only in Lagos
state. Future studies need to be conducted in other HIV/

(#2ws Ol AawxOxUOEUDPOOWI OUUxOUUZ w

variation in quality -of-life scores across geographic areas.
Also, the cross-sectional design of our study prevented us
from establishing the precise causality between HRQoL and
its associated factors. Consequently, further research aimed
at exploring causal relationships between these variables is
vital.

Conclusion

Our study revealed that the HRQoL of PLWH in Nigeria is
relatively low. The findings highlight the importance of
addressing the multifaceted determinants of HRQoL among
PLWH in Nigeria. By understanding these determinants,
healthcare professionals, policymakers and stakeholders can
work together to improve the quality of life for PLWH,
thereby enhancing their health outcomes and promoting a
more inclusive and supportive environment for individuals
living with HIV.
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5.6 Summary of Chapter Five

The study aimed to explore and analyze the factors influencing thde&wetj of PLWH in
Nigeria. Factors such as education level, HIV duration, marital status, and income level were
found to significantly impact the healtblated quality of life among RMH. Overall, the
researclemphasizetheimportanceof understandinghe multidimensionafactorsinfluencing

the quality of life among PLWH in Lagos, Nigeria and highlighted the need for tailored
interventiongo addressheevolvingneedsof individualsagingwith HIV, includingmanaging

chronic health conditions and providing mental health support.
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Chapter 6 Physical activity levels among people living with HIV in Lagos, Nigeria:
Evaluation of adherence to recommended guidelines

6.1 Introduction

Chapter six is presented as a published paper. The paper aims to assess the physical activity

level of peopleliving with HIV in Nigeria. The paperhasbeenpublishedby the Journalof the

Nigeria Society of Physiotherapy.

6.2 Publication reference
Oladejo,T., Myezwa,H, Ajidahun,A., & IbenemeS.,(2024). Physicahctivity levelsamong
peopldiving with HIV in Lagos Nigeria:Evaluationof adherencé recommendeduidelines.

Journal of the Nigeria Society of Physiotherapy.

6.3 Details of author contribution
The Contributor Roles Taxonomy (CRediT) (Allen et al., 2019b) was used to outline the

authors' contribution to the study. The full explanation of the terms is in Appendix 10.

Table 6.1:Details of author contribution

Oladejo | Myezwa | Ajidahun | Ibeneme
Conceptualization a a a a
Method a a a a
Resources a
Manuscriptwriting draft a
Manuscriptwriting reviewandediting | & a a a
Supervision a a a

6.4 Copyright and permission

This paper has been accepted for publication by the Journal of the Nigeria Society of
PhysiotherapyOpenaccess)Thearticleis presentedspublishedn theJournalof the Nigeria
Society of Physiotherapy with no changes to the style of the paper. According to the Creative
Commons Attribution License 4.0 International License, authors can grant permission to use
the article as long as the authors are acknowledged, andtithe style and information is

maintained.
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6.5 Published article: Physical activity levels among people living with HIV in Lagos,
Nigeria: Evaluation of adherence to recommended guidelines.
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In the era of highly active antiretroviral therapy (HAART), people living with HIV (PLWH) experience
increased longevity but also face arising burden of HIV-related comorbidities and disabilities, impacting
their quality of life. The WHO 2020 Guidelines have recommended lifestyle adjustments, such as physical
activity, as a strategy to minimize the risk of HIV-related disabilities. However, there is insufficient data
on the physical activity levels of PLWH in Nigeria, which are crucial for monitoring preventive efforts. To
assess the physical activity level of PLWH in Nigeria according to the WHO physical activity
recommendations, a cross-sectional survey involving 385 PLWH in Lagos was conducted. Demographic
and physical activity data were collected using the International Physical Activity Questionnaire (IPAQ)
and analyzed according to the research hypotheses and related statistical methods. Results revealed that
45.5% of participants did not meet the WHO-recommended physical activity levels. Notably, individuals
with higher educational levels were more likely to be physically active. The findings emphasize a
concerning trend where a significant proportion of PLWH fall short of recommended physical activity,
highlighting the need for targeted interventions. Implementing strategies to promote physical activity in
this population becomes crucial for enhancing overall health and reducing the risk of HIV-related
comorbidities.

Key words: HIV, physical activity, health, HAART, comorbidities, disabilities, quality of life.

INTRODUCTION

Although the global mortality rate from HIV has drastically
declined since the advent of antiretroviral therapy (ART) in
1995-1996 (Palmisano and Vella, 2011), findings from
current research show that despite the role of ART in viral
suppression, people living with HIV (PLWH) generally
demonstrate reduced physical function, greater loss of
independence, and overall higher morbidity when
compared with seronegative populations (Slogrove et al.,

*Corresponding  author. E-mail: temi.oladejo@yahoo.com.

2019; Quigley and MacKay-Lyons, 2019; Falutz et al.,
2021). HIV infection itself and the side effects of
antiretroviral treatments (ARTs) are independently
associated with increased risks for the immune system
(Zicari et al., 2019), cardiovascular system (Pinto and da
Silva, 2018), central nervous system (Sheybani et al.,
2021), and musculoskeletal system (Walker-Bone et al.,
2017). These compromised body systems make

Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Attribution

License 4.0 International License



http://www.academicjournals.org/JNSP
mailto:temi.oladejo@yahoo.com
http://creativecommons.org/licenses/by/4.0/deed.en_US
http://creativecommons.org/licenses/by/4.0/deed.en_US

individuals prone to fatigue, joint pain, hypertension,
dyslipidemia, neuropathy, depression, opportunistic
infections (e.g., pneumonia), and non-communicable
diseases (e.g., kidney disease, cardiovascular disease,
and diabetes) (Ibeneme et al., 2019). These symptoms
contribute to poor health-related quality of life (HRQoL)
among people living with HIV (Yaya et al., 2019). Thus,
PLWH are now faced with the double burden of HIV and
the emergence of comorbidities attributed to the use of
ART (Todowede et al., 2019).

To enhance health, prevent the onset of HIV
comorbidities, and limit functional decline, public health
authorities such as the Centers for Disease Control and
Prevention (CDC, 2022) and the World Health
Organization (WHO, 2020) recommend that PLWH should
engage in the same levels of physical activity (PA) as
seronegative individuals to accrue health benefits (WHO,
2020). The health benefits of PA and exercise, both for the
general population and for PLWH, have been documented
(Ibeneme et al., 2019; Martin et al., 2019; Ceccarelli et al.,
2020; O'Brien et al., 2021; Ajidahun 2020; Ibeneme et al.,
2022), and findings show that PA is a safe and effective
method for improving metabolic function, cardiorespiratory
fitness, and the quality of life of people living with HIV.
According to the World Health Organization, physical
activity is defined as
skel et al muscles that
2020). This refers to all movement, including during leisure
time, transportation, occupation, housework, etc. Although
this definition is clear, it is commonly used interchangeably
wi t h t he ter ms fexerciseo
distinguish between these terms, exercise is described as
a form of physical activity that is pre-planned, organized,
and involves repeated bodily motions to maintain or
enhance one or more aspects of physical fithess, while
physical fitness refers to the ability to engage in physical
activity through the possession of specific physical
characteristics (Caspersen, Powell, and Christenson,
1985; ACSM, 2018).

Engaging in physical activity, which can include small
amounts of activity throughout the day (e.g., household
chores and recreational activities) or scheduled blocks of
time for more strenuous activities (e.g., exercise), is
recommended (Bull et al.,, 2020) . The
Organization guidelines on physical activity and sedentary
behaviourodo suggest t hat
engage in 150 min of moderate weekly physical activity,
evenly spread throughout the day; and 75 min of intense
weekly physical activity, or an equivalent amount of both
intense and moderate weekly physical activity. Each
training session should also include at least 10 min of
aerobic exercise. In the recommendations, it is also
stressed that physical activity for this age group should
include sports, occupational activity, home chores, and
transport-related activities (WHO, 2020). Furthermore,
routine jogging or running, walking, and cycling at the
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recommended intensity and duration have been linked to
the prevention of dementia, cardiovascular disease,
metabolic disease, type 2 diabetes, adverse side effects of
ART, and disability caused by sarcopenia in people living
with HIV (Ibeneme et al., 2019). Despite these benefits,
there is limited information on the uptake of PA among
PLWH in resource-poor countries (Mabweazara et al.,
2019) . A systematic revi
reported positive cardiorespiratory, strength, and body
composition outcomes. Other benefits of engaging in
physical activity by people living with HIV include lower
blood pressure, improved lipid profiles, improved
functional capacity, reduced risk of cardiovascular
disease, and overall cardiometabolic effects (Ilbeneme et
al., 2022).

Compared to Western societies, which have a
preponderance of data on PA (Vancampfort et al., 2018),
PA participation among PLWH in sub-Saharan Africa is
limited by a myriad of contextually-sensitive barriers (Ley
and Prista, 2015; Vancampfort et al., 2018) such as
cultural habits, the unavailability of safe exercise-friendly
environments, low  socioeconomic  status, and
unsatisfactory intrapersonal factors (Roos et al., 2014;
Adeloye et al., 2022). A possible reason for this poor
uptake could be that PLWH in resource-poor countries are

fi a ny natawharelofythe patentalinheattht benefitsoofl RAct@ their b y
r equi rowerad health, gngd PAepromaiondsinat toutieely prdchivétio ,

by healthcare professionals
2021). According to Maduagwu et al. (2014), the limited
data on PA among Nigeria's HIV/AIDS population is partly

due t theflapkhof/kedwiedyé andfadvacacy of BealthcareT o

providers regarding the positive effects of exercise on
PLWH. In Nigeria, the barriers to physical activity
participation are mainly mediated by cultural,
socioeconomic, and environmental variables (Adeloye et
al.,, 2022). Thus, the constraints hindering physical
exercise involvement include a lack of access to exercise
facilities, discomfort in working out, financial implications,
lack of time and self-motivation, poor wellbeing, family
demands, lack of social support, and a physically active
partner. Furthermore, numerous environmental issues that
impact healthy behaviours have been brought on by the
country's rapid urbanization and its vast amount of
imdustiibke activityh Many cities have elevated levels of
traffic, dangerous topography, and poor road designs,
makiag letsgres vdalking &nd tyoling @irattrastiieotas rhaghy
(Foster et al., 2011). For example, some Nigerians believe
that walking or cycling is a sign of low socioeconomic
standing; hence, the desire to possess a vehicle to gain
greater societal acceptance and respect (Adeloye et al.,
2022).

Regarding the prevalence of PA, most of the available
research in Nigeria has been conducted among the
general population, with reports of PA levels ranging from
43 to 78% (Oyeyemi et al., 2018). According to a recent
meta-analysis, between 1995 and 2020, the frequency of
non-physically active Nigerians grew by 240% (Adeloye
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et al., 2022). Thus, within 25 years, the number of people
engaging in only low levels of PA increased from 14.4
million to 48.6 million. As PLWH may be less capable of
completing PA-related tasks than the general Nigerian
population, it is hypothesized that PLWH have lower PA
levels than their healthy counterparts. However, there is a
dearth of studies measuring PA levels, specifically among
PLWH in Nigeria, and how the mentioned factor influences
their health-related quality of life (Vancampfort et al.,
2018). This apparent gap forms the basis of this study.
Thus, the purpose of this study was to examine the level of
PA among people living with HIV in Nigeria and the
associations between PA levels and sociodemographic
variables. Understanding the extent to which this
population engages in physical activity is crucial for
developing future therapeutic interventions to manage
disability among people living with HIV.

MATERIALS AND METHODS
Study design

A cross-sectional descriptive study design was used in this study.
The study participants were recruited using a convenience sampling
approach.

Participants

This study population included PLWH in Lagos, Nigeria, who
attended the HIV clinics/treatment centres from September 2021 to
October 2022. This was a multi-centre study with participants
recruited from seven HIV/AIDS testing and treatment centres in
Lagos, the largest city in Nigeria. With a population of over 15 million
(Idris and Fagbenro, 2019), Lagos has 20 local governments with 31
HIV/AIDS testing and treatment centres across the state. Based on
the cluster sampling method, the seven centres selected were:
Mainland Hospital, Yaba; Lagos State University Teaching Hospital
(LASUTH), Ikeja; General Hospital, Ikorodu, Lagos; General
Hospital, Marina, Lagos; Randle General Hospital, Surulere, Lagos;
General Hospital, Isolo, Lagos; and Hope for HIV/AIDS International,
Mushin, Lagos. Lagos State is one of the key population hotspots
with evidence of a high HIV burden and needs not met by the
HIV/AIDS treatment services (Lo et al., 2021). Thus, Lagos was
selected based on the relevant resource data available to the
researcher and the national key population size estimate.

Inclusion criteria

To be included in the study, participants were required to meet the
following criteria: Participants should be: (i) PLWH aged 018 years
(ii). PLWH who have been on ART for at least six months, and (iii)
PLWH attending an HIV/AIDS outpatient clinic.

Exclusion criteria

The following participants were excluded from this study: (i) PLWH
who did not consent to the study, (ii) PLWH who was younger than
age 18, (iii) in-patients living with HIV/AIDS, and (iv) PLWH attending
the HIV/AIDS testing and treatment centre for the first time.

Sample size

The sample size was calculated according to the 51.9% prevalence
rate for disability in PLWH in South Africa (Myezwa et al., 2018).
Using a power of 95 %, a level of significance of 5 %, and the 51.9%
prevalence rate for disability, a minimum sample size of 384
participants was calculated using the formula n=z2P (1-P)/d?
(Taherdoost, 2017).

Data collection tool

The following tools were used to obtain information regarding the
specific objectives:

Sociodemographic  questionnaire: The sociodemographic
guestionnaire used in this study provided information on the age,
gender, marital status, educational qualifications, and income range
of the participants.

The International PA Questionnaire (IPAQ-SF): It is a self-
reported measurement tool for PA suitable for assessing PA and
inactivity in a population (Stelmach, 2018). The IPAQ-SF measures
the PA 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 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 types of activity: walking;
moderate physically intense activity; and vigorous physically intense
activity (Craig et al., 2017).

The IPAQ scoring protocol was 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
was computed by weighting each type of activity in terms of its energy
requirements, as defined in METs. Thus, walking = 3.3 METs;
moderate PA = 4.0 METs; and vigorous PA = 8.0 METSs.

Using these values, four continuous scores were defined:

1) Walking MET-min/week = 3.3 * walking minutes * walking days.
2) Moderate MET-min/week = 4.0 * moderately intense activity
minutes * Moderate intensity, days.
3) Vigorous MET-min/week = 8.0 * vigorously intense activity
minutes * Vigorous intensity, days.
4) Total PA MET-min/week = sum of walking + moderate +
vigorous MET- minutes/week scores.

For the categorical data, individuals who do not meet the criteria
for Categories 1 or 2 are considered to have a 'low' PA level
(Category 0).

Moderate (category 1): The pattern of activity classified as
‘moderate’ should comply with either of the following criteria: a) three
or more days of vigorously intense PA for at least 20 minutes per day
OR b) five or more days of moderately intense PA and/or walking for
at least 30 minutes per day OR c) five or more days of any
combination of walking involving moderately intense or vigorously
intense activities and achieving a minimum total PA level of at least
600 MET-minutes/week.

Vigorous (category 2): The pattern of activity classified as'vigorous'
should comply with either of the following criteria:
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Table 1. Sociodemographic characteristics of the

participants (N=385).

Sociodemographic characteristics

N (%)

Gender
Men
Women

Marital status
Married
Single

Widowed/Divorced/Separated

Education

No formal education
Primary school
Secondary school
Post-secondary

Income (in Niara):

Less than 8,000
Between 18,001 - 30,000
Between 30,001 - 70,000
Above 70,000

104 (27.0)
281 (73.0)

219 (56.9)
101 (26.2)
65 (16.9)

24 (6.3)
51 (13.3)
194 (50.4)
115 (29.9)

113 (29.4)

115 (29.9)

108 (28.1)
49 (12.7)

a) Vigorously intense activity for at least three days, achieving
a minimum total PA level of at least 1500 MET- minutes/week, OR
seven or more days of any combination of walking, of moderate
intensity, or vigorous intensity, achieving a minimum total PA level of
at least 3000 MET-minutes/week.

Procedure

The principal investigator and two researchers collected participant
data according to the study protocol requirements. The research
assistants collected the sociodemographic data using a researcher-
developed questionnaire, while the PA level data were collected
through a self-administered gquestionnaire.

Data analysis

The data were captured from the completed questionnaires in
Microsoft Excel and imported into IBM SPSS 23® for analysis.
Descriptive statistics were applied for all demographic variables.
Quantitative data and categorical variables were described as mean
+ standard deviation (M + SD) and expressed as frequencies or
percentages, respectively. The PA score of IPAQ-SF was the main
outcome measure. The overall sitting time, described as the level of
sedentary ti me, was
to determine the association between PA level and
sociodemographic variables. Univariate binary logistic regression
was used to determine predictors of PA. The level of significance was
set at a p-value of less than 0.05.

Ethical considerations
Approval was obtained from the Human Research Ethics Committee

of the University of the Witwatersrand (M200906) and Lagos State
University Teaching Hospital Health Research Ethics Committee

a | ssquarewaa Usgdz e dPA 1®/€lar sonos

(LREC/06/10/1547). The clinical director of the participating testing
and treat ment centreobs granted
informed about the voluntary nature of their participation and their
right to withdraw from the research at any point without being obliged
to explain their reasons. All participants read, understood, and signed

a written informed consent form.

RESULTS
Sociodemographic characteristics

The sociodemographic characteristics of the participants
are presented in Table 1. The mean age of the participants
was 42.2 + 10.43 years with a range of 22 to

70 years. The data showed that the majority of participants
were female (73%), married (56%), and had a secondary
school education (50.4%). Additionally, a significant
portion (29.9%) earned below the minimum wage or
between N18,001 - N30,000 per month.

Chi

Based on the WHO recommendations, the survey results
revealed that 176 (45.7 %) of the 385 participants had a
low level of PA (Figure 1).

Analysis of PA level according to sociodemographic
categories

Based on the IPAQ scoring guidelines, participants who

p
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Prevalence of physical activity

50.0
45.0
40.0
35.0
30.0
25.0
20.0
15.0
10.0

5.0

0.0

45.5

Percentage %

Low

38.7

15.8

Moderate Vigorous

Physical Activity Level

Figure 1. PA categories among PLWH.

did not achieve a minimum of 600 MET-min/week were

categorized as physically inactive/limited, while
participants who achieved above 3,000 MET-
minutes/week  were  categorized as  physically

vigorous/superior.  Participants were classified as
moderately active if they achieved between 600 i 3,000
MET-minutes/week. Table 2 describes the
sociodemographic distribution of the participants across
t he PA | ev el s :squdPeetast was mused to
determine the association between sociodemographic
variables and PA level (Table 2). Male participants showed
higher PA levels than female participants (57.7% vs.
53.4%). Based on marital status, 48.9% of married
individuals did not meet the PA recommendations, and
statistical analysis revealed a significant association
(p<0.05) between PAand maritals t at us9.60% 2=
0.048). Participants with no formal education had the
lowest PA levels (60%), while 38% of the participants had
moderate PA levels, regardless of their income level.
Furthermore, according to the findings of an unadjusted
analysis, level of education and marital status were
associated with increased odds of PA, while gender and
income were associated with decreased odds of PA.

Energy expenditure in PA and sedentary time

Based on WHO recommendations, the energy expended
in engaging in PA was calculated and categorized into

Vigorous = O 3,000
MET/mins/wk; and Low = < 600 MET/mins/wk. Results
showed that the total PA fell within the moderate PA level
(600-3,000 MET-min/week) with a mean value of 1,620 +
2,396 MET-min/week. The participants reported the
average time (in minutes) that they spent sitting per day,
and the overall mean was 238 + 136 min/day (median =
3h/day; IQR = 2 i 5h/day) (Table 3).

chi

Predictors of PA level

Univariate binary logistic regression showed that the
results suggested that none of the predictor variables
(Marital status, Gender, Education, Income, and Age) had
a statistically significant effect on PA levels among the
participants. It can be deduced that the marginally
significant p-value for Age and the wide confidence
intervals (Cl) for all variables could indicate the potential
need for further investigation with a larger sample size.
The coefficient for Education was positive (0.105),
indicating a potentially positive effect on the outcome
variable. However, the p-value (0.214) was not statistically
significant, suggesting that the effect of Education on PA
may be weak or negligible. The wide confidence interval
(0.902 to 1.368) added further uncertainty to the
association. Regarding the model fit, the AIC (Akaike
Information Criterion) was used for the null and final
models. The lower AIC value (731.79) for

MET /iBj00Ds / wk
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Table 2. Prevalence and unadjusted analysis of factors associated with PA level (N=385).

Sociodemographic Low PA Moderate PA Vigorous PA )

characteristics N (%) N (%) N (%) OR (95%C) 6 p-value

Gender

Men 44 (42.3) 40 (38.5) 20 (19.2) 0.84 (0.53t01.32) 1.344 0.511

Women 131 (46.6) 109 (38.8) 41 (14.6)

Marital status 0.048*

Married 107 (48.9) 72 (32.9) 40 (18.3)

. 1.38 (0.92 to 2.07 9.612

Single 40 (39.6) 45 (44.6) 16 (15.8) (0.92102.07)

Widowed/Divorced/Separated 28 (43.1) 32 (49.2) 5.7

Education

No formal education 15 (60.0) 9 (36.0) 1(4.0)

Primary school 20 (39.2) 20 (39.2) 11 (21.6) 1.88(0.82t04.29) 10.751  0.096

Secondary school 97 (50.0) 72 (37.1) 25 (12.9)

Post-secondary 43 (37.4) 48 (41.7) 24 (20.9)

Income (in Niara)

Less than 30,000 100 (43.9) 88 (38.6) 40 (17.5)

. b57t01.2 1.382 .847
Betw. 30,001- 70,000 52 (48.1) 42 (38.9) 14 (13.0) 0.85(0:57101.29) 38 0.8
Above 70,000 23 (46.9) 19 (38.8) 7 (14.3)

Table 3. PA levels of the participants in MET/min/wk.

PA Mean + SD Median (IQR)
Total MET/ min/wk 1.620 +2.396 693 (297-1.680)
Vigorous MET/ min/wk 6.422 +2.549 5.970 (4.158-8.106)
Moderate MET/ min/wk 1.268 + 594 1.044 (792-1.663)
Low MET/ min/wk 246 +£194 248 (0-396)
Walking MET/ min/wk 637 + 844 396 (149-693)
Sitting min/day 238 +136 180 (120-300)

the final model indicated a better fit than the null model.
Because the difference in AIC values (0.018) was relatively
small, it indicated a modest improvement in model fit
(Table 4).

DISCUSSION

This study aimed to determine the prevalence of physical
activity among people living with HIV in Nigeria and the
associations between PA levels and sociodemographic
variables. The results of this study indicated that
approximately 45.5% of people living with HIV in Nigeria
do not meet the recommended level for PA. This is higher
than the 22% reported among the general population in a
national survey (Oyeyemi et al.,, 2018), the 20.8% in
southwest Nigeria (Iwuala et al., 2015), and the 36.2% in
Northeastern Nigeria (Akinrolie et al., 2022). Although
these studies were conducted on the general population,

they used the same research instrument as used in our
study. The results of studies conducted between 1995 and
2020, which covered 13, 814 Nigerian adults aged 20 to
79 years, confirmed a clear reduction in PA levels, as the
reported prevalence of low PA was only 52.0% (Adeloye
et al., 2022). Since a lack of PA has been linked to the
emergence of non-communicable diseases, this reduced
level of physical inactivity in the general population raises
public health concerns (Katzmarzyk et al., 2022). Likewise,
regular PA has been shown to lessen the effects of HIV
on both physical and mental health, subsequently reducing
the potential risk of disability and morbidity among PLWH.
Thus, to reduce the risk of HIV-related disabilities, the
WHO (2020) guidelines advocate for modifying one's
lifestyle to increase PA. The second aim of this study was
to investigate the relationship between PA level and
sociodemographic variables. Consistent with PA research
conducted nationally and globally, the male participants
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Table 4. Predictors of PA level.

Variable B S.E. p-value OR (95% CI)

Marital status (Married/Single/Widowed/Divorced) 0.151 0.121 0.214 1.163(0.917 - 1.475)
Gender (Male/Female) -0.315 0.252 0.212 0.730 (0.445 - 1.197
Education: No formal education /primary/secondary/post-secondary  0.105 0.121  0.214 1.111(0.902 - 1.368)
Income <18k /18-30k /31-70k / >70k -0.097 0.117 0.408 0.908 (0.722 - 1.141)
Age (22-41/42-70 years) -0.019 0.010 0.061 0.981(0.961 - 1.001)

Null model AIC
Final model AIC

733.19
731.79 (0.018)

in the present study were found to be more physically
active than females (lwuala et al., 2015; Guthold et al.,
2018; Adeloye et al., 2022; Akinrolie et al., 2022). Gender
differences in PA are a recurrent theme in PA studies from
adolescence to adulthood, possibly due to pre- existing
gender stereotypes, external influences, differences in
motivation, and variations in PA context preferences
(Edwardson et al., 2013; Schlund et al., 2021). Similarly,
the association between educational level and PA level
was explored by Shaw and Spokane (2008), who reported
that lack of employment and job loss were linked to
decrease PA in those with low levels of education.
However, the opposite was true for those with high levels
of education in this present study. Vancampfort et al.
(2017) also observed this in a systematic review of PA
correlates among people living with HIV. Although health
behaviour theories posit thatan i ndi vi dua
and understanding of health risks and rewards are
beneficial for motivating behaviour (Fisher et al., 2014),
participation in PA is influenced by a wide range of factors,
which should be considered when planning rehabilitation
programs.

PA level is also impacted by the socioeconomic factors
of PLWH, which cannot be ignored, especially when one
considers the estimated financial cost per person living
with HIV, which is estimated to be 36,065 Naira in direct
private healthcare expenses and indirect income loss
(Mahal et al., 2008). Even though the minimum wage in
Nigeria increased in April 2019 from 18,000 to 30,000
Naira (Alege et al., 2020), more than half (59.3%) of the
sample population reported that their income was less than
30,000 Naira ($65.07) per month. Although not statistically
significant, participants in our study who earned less than

18,000 per mont h (40
vigorous PA than those from other income levels. This is
contrary to the global trend shown in a study by Chastin et
al. (2020), which revealed an association between higher
income and a lower likelihood of meeting PA
recommendations. It is frequently challenging to explain
this link, as several other studies have reported that high
PA is related to high income (Kari et al., 2015; Zapata-
Lamana et al., 2021). Income level was a vital confounder
in this study, as the HIV epidemic has been reported to
disproportionately affect people with low socioeconomic
status (Ogunmola et al., 2014), who

u. sS.

have been reported to be less likely to engage in PA
(Mangona et al., 2020). Given the link between physical
inactivity and poor health, it is conceivable that disparities
in income have a significant impact on the PA level of
people living with HIV and on their overall health-related
quality of life.

Furthermore, sedentary behaviour and its correlation
with comorbidity, neurological impairment, walking
dysfunction, symptoms, and poor quality of life in people
living with HIV have received little attention (Vancampfort
et al., 2017). The current study also examined sedentary
behaviour using scores from the sitting-time item on the
IPAQ-SF among people living with HIV. Participants in our
study spent approximately four hours a day sitting. These
results are less than those obtained in other studies using
the same questionnaire. For example, Vancampfort et al.

| 6 @017k highlighted tthag RLWH spent 533 min/day (95% CI

= 466 to 599) sitting, while Zou et al. (2022) observed that
PLWH in China spent 370.62 (SD =176.27) min/day
sitting. Another study assessing sedentary time among
older adults in Nigeria showed that participants spent on
average 284.8 + 125.4 min/day in a sedentary position
(Oyeyemi et al., 2018), which is in line with the findings
from the present study. Although these results show that
participants spend considerable time sitting, it does not
necessarily indicate a lack of exercise (Matusiak-
Wieczorek et al.,, 2020). With advancements in
technological innovations and environmental changes,
sitting has become the default position in the workplace,
transportation, and domestic settings. Thus, sedentary
behaviour is increasing globally (Bull et al., 2020). It is
crucial to remember that the WHO (2020)
recommendations on PA and sedentary behaviour for
PLWHb dall fa madgrate anel mtense RA doutd ireasidition
to the movement one already engages in daily.

A report published in The Lancet Public Health (2019)
highlights the need for public health professionals and
policymakers to adapt interventions and opportunities to
tackle the PA gender gap if the worldwide PA goal of a
10% relative decrease in insufficient PA by 2025 is to be
achieved (The Lancet Public Health, 2019). This call to
action is equally important to the HIV community, as there
is evidence that regular PA can lessen the effects of HIV
on physical and mental health (Martin et al.,, 2019). If
Nigeria aims to achieve its strategic objective of



improving the quality of life of PLWH, as set out in the
6National HI'V and
(NACA, 2021), the importance of PA to overall health must
be highlighted in policy documents, barriers to PA
participation must be overcome, and the health benefits of
PA disseminated to all stakeholders. In our study,
education was associated with an increased odd of
meeting the recommended PA level (OR=1.88; Cl 0.82 i
4.29). Encouraging PA among PLWH is essential as an
intervention strategy to prevent the added burden of HIV-
related disability. Thus, healthcare professionals should be
encouraged to promote the health benefits of PA among
PLWH and disseminate this information in various
contextually sensitive forms to facilitate an increase in the
likelihood of meeting the recommended PA levels
(Mabweazara et al., 2019). Effective public health status
monitoring and intervention depend on understanding the
prevalence of PA among PLWH and pinpointing the factors
that influence engagement in PA.

Implications for future research

Comparative studies between the general population and
people living with HIV (PLWH) can be explored to delve
deeper into the disparities in physical activity (PA) levels
with the aim of designing tailored interventions for PLWH
with low income. Understanding the unique challenges
faced by this subgroup and developing targeted strategies
to enhance PA participation may contribute to reducing
health disparities. Furthermore, future studies may
evaluate the effectiveness of policy-driven initiatives aimed
at promoting PA among PLWH and could involve
collaborations to address sociodemographic factors,
economic constraints, and educational needs influencing
PA among PLWH.

Conclusion

Most people living with HIV and receiving ART in Lagos
are not meeting the recommended levels of physical
activity. There was a significant association between
educational level and physical activity level. While physical
activity promotion among people living with HIV holds
great promise for improving the overall health status of
PLWH, interventions to improve physical activity levels
among PLWH need a multi-stakeholder framework to
achieve optimum results. Thus, further studies should
investigate the influencing factors of physical activity
among PLWH and target interventions to address these
factors.

STRENGTHS, LIMITATIONS AND

RECOMMENDATIONS

To the best of our knowledge and according to
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evaluations of the literature, this study appears to be the

Al DS -30 2 a bofiesig attemptFto mmvestigaterthe pidalkrice of physical

activity (PA) among people living with HIV (PLWH) in
Nigeria. The current study had several limitations. First,
participants were conveniently sampled from HIV testing
and treat ment centreds in
able to generalize the findings to those not attending the
clinics or to those in other states in the country. Another
limitation was that the International Physical Activity
Questionnaire (IPAQ), which was used for data collection,
is vulnerable to recall bias, as participants were requested
to fill in the questionnaires reporting their activities over
seven days. Furthermore, HIV clinical variables were not
captured in this study as participants did not have accurate
CD4 count and viral load information. Thus, the relationship
between PA levels and HIV clinical variables was not
explored. A third limitation is that enabling and limiting
factors of PA participation were not identified, and the
impact of HIV on PA was beyond this study's scope.
Rehabilitation professionals aiming to increase PA
participation among PLWH should highlight the health
benefits of PA and examine the contextual barriers to and
facilitators of PA participation. The findings of the present
study provide information for policymakers to develop
effective strategies to promote PA among PLWH,
particularly in low-resource settings where the prevalence
of HIV is high.

CONFLICT OF INTERESTS

The authors have not declared any conflict of interests.

REFERENCES

American College of Sports Medicine (ACSM) (2018). Physical Activity
Guidelines Resources. Https://Www.acsm.org/Education-
Resources/Books/Guidelines-Exercise-Testing-Prescription;
American College of Sports
https://www.acsm.org/education-resources/trending-topics-
resources/physical-activity-guidelines/lists/guidelines-
resources/official-
positions#:~:text=ACSM%20and%20CDC%20recommendations%20
state%20that%3A%20Al1%20healthy

Adeloye D, Ige-Elegbede JO, Auta A, Ale BM, Ezeigwe N, Omoyele C,
Dewan MT, Mpazanje RG, Agogo E, Alemu W, Gadanya MA, Harhay
MO, Adebiyi AO (2022). Epidemiology of physical inactivity in Nigeria:
a systematic review and meta-analysis. Journal of Public Health
44(3):595-605.

Ajidahun AT, Myezwa H, Ibeneme SC, Magobotha S, Fortwengel G,
Jingo M, Milner B, Ravat S, Okoye |, Schnaid E, Bischoff F (2020).
Effects of exercise training on bone mineral density and some health-
related outcomes in HIV conditions: A randomized controlled trial.
Medicine 99(50):e23206.

Akinrolie O, Masta AM, Jasper US, Fawole HO, Onyeso OK, Akinrolie O,
Jumbo US (2022). Physical inactivity among internally displaced
persons in Nigeria. Journal of Migration and Health 6:100140.

Alege P, Oye QE, Ogundipe A, Adu O (2020). The Macroeconomic
Effect of Minimum Wage Increase in Nigeria: A DSGE Approach.
Conference: Nigerian Economic Society Annual Conference.
Conference: Nigerian Economic Society Annual Conference,
Abuja.https://iwww.researchgate.net/publication/340815777_The_Ma
croeconomic_Effect_of _Minimum_Wage_Increase_in_Nigeria_A_DS

Medicine.

Lag


http://www.acsm.org/education-resources/trending-topics-
http://www.acsm.org/education-resources/trending-topics-
http://www.acsm.org/education-resources/trending-topics-
http://www.researchgate.net/publication/340815777_The_Ma
http://www.researchgate.net/publication/340815777_The_Ma

22 J. Nig. Soc. Physiother.

GE_Approach

Bull FC, Al-Ansari SS, Biddle S, Borodulin K, Buman MP, Cardon G,
Carty C, Chaput J-P, Chastin S, Chou R, Dempsey PC, DiPietro L,
Ekelund U, Firth J, Friedenreich CM, Garcia L, Gichu M, Jago R,
Katzmarzyk PT, Lambert E (2020). World health organization 2020
guidelines on PA and sedentary behaviour. British Journal of Sports
Medicine 54(24):1451-1462.

Caspersen CJ, Powell KE, Christenson GM (1985). Physical activity,
exercise, and physical fitness: definitions and distinctions for health-
related research. Public health reports 100(2):126-131.

Centers for Disease Control and Prevention (CDC) (2022). Guidelines
and Recommendations HIV.
Https://Www.cdc.gov/Hiv/Guidelines/Index.html; Centers for Disease
Control and Prevention.
https:/iwww.cdc.gov/hiv/guidelines/index.html

Ceccarelli G, Pinacchio C, Santinelli L, Adami PE, Borrazzo C, Cavallari

Kari JT, Pehkonen J, Hirvensalo M, Yang X, Hutri-Kéhdnen N, Raitakari
OT, Tammelin TH (2015). Income and PA among Adults: Evidence
from Self-Reported and Pedometer-Based PA Measurements. PLOS
ONE 10(8):e0135651.

Katzmarzyk PT, Friedenreich C, Shiroma EJ, Lee IM (2022). Physical
inactivity and noncommunicable disease burden in lowincome,
middleincome and highincome countries. British Journal of Sports
Medicine 56(2):101.

Ley C, Prista A (2015). Editorial PA and HIV in Africa. The Open AIDS
Journal 9(1):60-61.

Lo J, Nwafor SU, Schwitters AM, Mitchell A, Sebastian V, Stafford KA,
Ezirim |, Charurat M, MclIntyre AF (2021). Key Population Hotspots in
Nigeria for Targeted HIV Program Planning: Mapping, Validation, and
Reconciliation. IMIR Public Health and Surveillance 7(2):e25623.

Mabweazara SZ, Leach LL, Ley C (2019). Development of a context-
sensitive PA intervention for persons living with HIV and AIDS of low

EN, Vullo A, Innocenti GP, Mezzaroma |, Mastroianni CM, d 6 Et Go r r esocioeconomic status using the behaviour change wheel. BMC Public

(2020). PA and HIV: Effects on Fitness Status, Metabolism,
Inflammation and Immune-Activation. AIDS and Behavior 24(4):1042-
1050.

Chastin S, Cauwenberg V, Maenhout L, Cardon G, Lambert EV, Dyck V
(2020). Inequality in PA, global trends by income inequality and gender
in adults. International Journal of Behavioral Nutrition and Physical
Activity 17(1):142.

Cleland C, Ferguson S, Ellis G, Hunter RF (2018). Validity of the
International PA Questionnaire (IPAQ) for assessing moderate-to-
vigorous PA and sedentary behaviour of older adults in the United
Kingdom. BMC Medical Research Methodology 18(1).

Craig C, Marshall A, Sjostrom M, Bauman A, Lee P, Macfarlane D, Lam
T, Stewart S (2017). International PA questionnaire-short form. Journal
of American College of Health 65(7):592-501.

Cunningham C, O6Sullivan R
Application and Integration of PA in Routine Practice with Older Adults:
A Qualitative Study. International Journal of Environmental Research
and Public Health 18(21):11222.

Edwardson CL, Gorely T, Pearson N, Atkin A (2013). Sources of Activity-
Rel ated Soci al Support and
School and Weekend PA: Gender and Age Differences. Journal of
Physical Activity and Health 10(8):1153-1158.

Falutz J, Brafas F, Erlandson KM (2021). Frailty: the current challenge
for aging people with HIV. Current Opinion in HIV and AIDS 16(3):133.

Fisher WA, Fisher JD, Shuper PA, Olson JM, Zanna MP (2014). Chapter
ThreeSocial Psychology and the Fight Against AIDS: An Informationi
Motivationi Behavioral Skills Model for the Prediction and Promotion of
Health Behavior Change. Advances in Experimental Social
Psychology 50:105-193. Academic Press.

Foster CE, Panter JR, Wareham NJ (2011). Assessing the impact of road
traffic on cycling for leisure and cycling to work. International Journal
of Behavioral Nutrition and Physical Activity 8(1):61.

Guthold R, Stevens GA, Riley LM, Bull FC (2018). Worldwide trends in
insufficient PA from 2001 to 2016: a pooled analysis of 358 population-
based surveys with 1-9 million participants. The Lancet Global Health
6(10):e1077-e1086.

Ibeneme SC, Omeje C, Myezwa H, Ezeofor SN, Anieto EM, Irem F,
Nnamani AO, Ezenwankwo FE, lbeneme GC (2019). Effects of
physical exercises on inflammatory biomarkers and cardiopulmonary
function in patients living with HIV: a systematic review with meta-
analysis. BMC Infectious Diseases 19(1).

Ibeneme SC, Uwakwe VC, Myezwa H, Irem FO, Ezenwankwo FE,
Ajidahun TA, Ezuma AD, Okonkwo UP, Fortwengel G (2022). Impact
of exercise training on symptoms of depression, PA level and social
participation in people living with HIV/AIDS: a systematic review and
meta-analysis. BMC Infectious Diseases 22(1).

Idris J, Fagbenro A (2019). Lagos the Mega-City: A Report on How the
Metropolis Handled an Outbreak of the Ebola Epidemic. Socio-
Cultural Dimensions of Emerging Infectious Diseases in Africa 20:281-
298.

lwuala SO, Sekoni AO, Olamoyegun MA, Akanbi MA, Sabir AA,
Ayankogbe OO (2015). Self-Reported PA among Health Care
Professionals in South-West Nigeria. Nigerian Journal of Clinical
Practice 18(6):790-795.

Health 19(1).

Maduagwu SM, Gashau W, Abdulazeez K, Oyeyemi AY, Kaidal A, Aremu
BJ, Akanbi OA, Jaiyeola OA, Jajere AM (2014). Knowledge of effect of
exercise on HIV-infected persons among health care professionals in
North Eastern Nigeria. Journal of Exercise Science and Physiotherapy
10(1):31-39.

Mahal A, Canning D, Odumosu K, Okonkwo P (2008). Assessing the
economic impact of HIV/AIDS on Nigerian households: a propensity
score matching approach. AIDS 22(Suppl 1):S95-S101.

Mangona L, Brasil IA, Borges JP, Prista A, Farinatti P (2020). PA among
women of low socioeconomic status living with HIV in two major cities
of Brazil and Mozambique: A cross-sectional comparative study.
Clinics 75(e1771).

Martin K, Naclerio F, Karsten B, Vera JH (2019). PA and quality of life in

(2021) peopleHieirgy with Iy .2AID8 Car®31(6)f589538i onal s 6

Matusiak-Wieczorek E, Lipert A, Kochan E, Jegier A (2020). The time
spent sitting does not always mean a low level of PA. BMC Public
Health 20(1).

Myezwa H, Hanass-Hancock J, Ajidahun AT, Carpenter B (2018).

A d o |- e s ¢ eDisabdity an@Hedltle cuttomesé from a bbbt ©f peogledon 16nD-tteent

anti-retroviral therapy. SAHARA-J: Journal of Social Aspects of
HIV/AIDS 15(1):50-59.

O6Brien TD, Noyes J;P, Hagtiega RRe Whitdket R
(2016). Systematic review of physical activity and exercise
interventions to improve health, fithess and well-being of children and
young people who use wheelchairs. BMJ Open Sport and Exercise
Medicine 2(1):e000109.

O6Brien KK, Davis AM, Chan CS,
Zobeiry M, llic I, Pandovski Z, Bayoumi AM (2021). Examining the
impact of a community-based exercise intervention on
cardiorespiratory fithess, cardiovascular health, strength, flexibility
and PA among adults living with HIV: A three-phased intervention
study. PLOS ONE 16(9):e0257639.

Ogunmola JO, Oladosu O, Olamoyegun AM (2014). Relationship
between socioeconomic status and HIV infection in a rural tertiary
health center. HIV/AIDS - Research and Palliative Care 23(6):61-67.

Oyeyemi AL, Bello UM, Philemon ST, Aliyu HN, Majidadi RW, Oyeyemi
AY (2014). Examining the reliability and validity of a modified version
of the International Physical Activity Questionnaire, long form (IPAQ-
LF) in Nigeria: a cross-sectional study. BMJ Open 4(12):e005820.

Oyeyemi AL, Oyeyemi AY, Omotara BA, Lawan A, Akinroye KK,
Adedoyin RA, Ramirez A (2018). PA profile of Nigeria: implications for
research, surveillance and policy. The Pan African Medical Journal
30(175).

Palmisano L, Vella S (2011). A brief history of antiretroviral therapy of HIV
infection: success and
Sanita 47(1):44-48.

Pinto DSM, da Silva MJLV (2018). Cardiovascular Disease in the Setting
of Human Immunodeficiency Virus Infection. Current Cardiology
Reviews 14(1):25-41.

Quigley A, MacKay-Lyons M (2019). Physical deficits among people
living with HIV: a review of the literature and implications for
rehabilitation. Physical Therapy Reviews 25(1):29-41.

Roos R, Myezwa H, van Aswegen H (2014). Not easy at all but | am
t r y ibarrgeis and facilitators to PA in a South African cohort of

Kubi

Rvery

chall enges.


http://www.cdc.gov/hiv/guidelines/index.html
http://www.cdc.gov/hiv/guidelines/index.html

people living with HIV participating in a home-based pedometer
walking programme. AIDS Care 27(2):235-239.

Schlund A, Reimers AK, Bucksch J, Brindley C, Schulze C, Puil L, Coen
SE, Phillips SP, Knapp G, Demetriou Y (2021). Do Intervention Studies
to Promote PA and Reduce Sedentary Behavior in Children and
Adolescents Take Sex/Gender into Account? A Systematic Review.
Journal of Physical Activity and Health 18(4):461-468.

Shaw BA, Spokane LS (2008). Examining the Association Between
Education Level and PA Changes During Early Old Age. Journal of
Aging and Health 20(7):767-787.

Sheybani F, van de Beek D, Brouwer MC (2021). Suspected Central
Nervous System Infections in HIV-Infected Adults. Frontiers in
Neurology 12:741884.

Slogrove AL, Powis KM, Johnson LF, Stover J, Mahy M (2019). Estimates
of the global population of children who are HIV-exposed and
uninfected, 20007 18: a modelling study. The Lancet Global Health
8(1):e67-e75.

Stelmach M (2018). PA assessment tools in monitoring PA: the Global
PA Questionnaire (GPAQ), the International PA Questionnaire (IPAQ)
or accelerometers i choosing the best tools. Health Problems of
Civilization 12(1):57-63.

Taherdoost H (2017). Determining Sample Size; How to Calculate Survey
Sample Size. International Journal of Economics and Management
Systems 2:237-239.

The Lancet Public Health (2019). Time to tackle the PA gender gap. The
Lancet Public Health 4(8):e360.

The National Agency for the Control of AIDS (NACA) (2021). National
HIV And Aids Strategic Framework 2021-2025.
https://naca.gov.ng/wp-content/uploads/2022/03/National-HIV-and-
AIDS-Strategic-Framework-2021-2025-Final.pdf

Todowede OO, Mianda SZ, Sartorius B (2019). Prevalence of metabolic
syndrome among HIV-positive and HIV-negative populations in sub-
Saharan Africad a systematic review and meta-analysis. Systematic
Reviews 8(1).

Vancampfort D, Mugisha J, Richards J, De Hert M, Probst M, Stubbs B
(2017). PA correlates in people living with HIV/AIDS: a systematic
review of 45 studies. Disability and Rehabilitation 40(14):1618-1629.

Vancampfort D, Stubbs B, Mugisha J (2018). PA and HIV in sub- Saharan
Africa: a systematic review of correlates and levels. African Health
Sciences 18(2).

Temitope et al. 23

Walker-Bone K, Doherty E, Sanyal K, Churchill D (2016). Assessment
and management of musculoskeletal disorders among patients living
with HIV. Rheumatology 56(10):kew418.

World Health Organization (WHO) (2020). Who guidelines on PA and
sedentary behavior at a glance.
https://aps.who.int/iris/bitstream/handle/10665/337001/97892400148
86-eng.pdf

Zapata-Lamana R, Poblete-Valderrama F, Cigarroa |, Parra-Rizo MA
(2021). The Practice of Vigorous PA Is Related to a Higher Educational
Level and Income in Older Women. International Journal of
Environmental Research and Public Health 18(20):10815.

Zicari S, Sessa L, Cotugno N, Ruggiero A, Morrocchi E, Concato C,
Rocca S, Zangari P, Manno E, Palma P (2019). Immune Activation,
Inflammation, and Non-AIDS Co-Morbidities in HIV-Infected Patients
under Long-Term ART. Viruses 11(3):200.

Zou Y, Sun P, Zhang Y, Li Y (2022). Physical Activities and Associated
Factors Among HIV/AIDS Patients: A Questionnaire Survey. Patient
Preference and Adherence 16:1703-1712.



6.6 Summary of Chapter Six

This chapter aimed to assess adherence to recommended physical activity guidelines among
PLWH andidentify sociodemographic factors associated with physical activity levels. The
study utilized a crossectional descriptive design and recruited participants from HIV clinics

in Lagos, Nigeria. Almost half of people living with HIV in Nigeria do not méet
recommendetkvel for physicalactivity. Individualswith highereducationalevelsweremore

likely to be physically active. The study underscores the importance of promoting physical
activity among individuals living with HIV to enhance overall hieaihd reduce the risk of
HIV-related comorbidities. The findings highlight the need for targeted interventions to
improve physical activity levels in this population and emphasize the role of lifestyle

adjustments in managing Hik¢élated disabilities anahiproving quality of life.
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Chapter 7 Factorsinfluencing physical activity engagemenamongpeopleliving with

HIV in Nigeria

7.1 Introduction

Chapter seven is presented as a manuscript structured accordingptanbéguideline. The

paper aims to explore the barriers to and facilitators of physical activity participation among

people living with HIV in Nigeria. The paper was submitted to the Discover Social Science

and Health (DSSH) and is under review. In cariohg this qualitative study, we aimed to

understand better the factors that influence physical activity participation among PLWH in

Nigeria. The findings of the study would help develop tailored intervention strategies to

improve the quality of life of PWH in Nigeria.

The manuscript's
l'iving with HIV i

tiotl

n

e

i s

fFactor s i

Ni geri ao.

Journal:Discover SociaScience andHealth
Authors:Oladejo, T. Myezwa, H,Ajidahun, A.,& Ibeneme S.,

7.2 Details of author contribution

nfl

The Contributor Roles Taxonomy (CRediT) (Allen et al., 2019b)was usedto outline the

authors' contribution to the study. The full explanation of the terms is in Appendix 10.

Table 7.1:Details of author contribution

Oladejo | Myezwa | Ajidahun | Ibeneme
Conceptualization a a a a
Method a a a a
Resources a
Manuscriptwriting draft a
Manuscriptwriting reviewandediting | & a a a
Supervision a a a
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7.3 Abstract

Introduction: Physical activity has beereported to be a useful ngiarmacological
intervention for improving quality of life and reducing leteym problems associated with
HIV infectionandART. Despitetheirknownbenefits thedataonthefactorsdriving theuptake

of physical activity among the HIV population in Nigeria are insufficient. Thus, since
variationsexistin healthcaregulturalandsocietalstructuresgcautionmustbe usedin drawing
comparisong$rom othersettings.To developa contextuallysensitiveinterventionprogramme,
understanding the factors responsible for physical activity engagement among people living
with HIV is vital.

Objective: The study aimed to explore the barriers to and facilitators of physical activity
participation among people living with HIV.

Method: A qualitative research methodology was adopted to explore the barriers of and
facilitatorsto physicalactivity participationamongpeopleliving with HIV. A semistructured
interview guide was used to intervigagople living with HIV(PLWH) attending HIV testing

and treatment centers in [location masked for blind review] from March to July 2022; a
saturation point was reached after the 20th interview. All interviews were-saaticded and

were subjected to a deductive content anafyaimework fo data analysis.

Results: Twenty (20) PLWH aged 19 to 54 years patrticipated in this study. The majority
perceivedhysicalactivity asbeneficialto theirhealth.Commonlyreportedbarriersto physical
activity in PLWH were lack of time, fatigue, amsupportive environment, lack of funding,
and other social commitments. The physical activity facilitators included perceived benefits,
habits, influence by others, and the health benefits of iliness prevention and pain relief.
Conclusion: Ourfindingsrevealthatthe key barriersto physicalactivity participation(lack of

time, unsupportiveenvironmentfatigue,andlack of funding)aremodifiable.Addressinghese
factors is likely to facilitate physical activity participation. Thus, effortdgeelop a physical
activity intervention program for PLWH in Nigeria must consider environmental and
interpersonal variables.

Keywords: HIV, physical activity participation, barrierigcilitators.
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7.4 Background

Despiteevidenceof thevital role thatphysicalactivity playsin improving physical,cognitive,
andpsychologicahealth,the globalprevalenceatesfor physicalactivity amongpeopleliving
with HIV are low (Bull et al., 2020; Gutholet al., 2020). Although people living with HIV
arenowliving longerlives asaresultof theeffectivenessf antiretroviraltherapy(ART), there

is currently a public health concern about the prevalence of agdatgd health concerns (e.qg.,
osteoarthritis, dementia, cardiovascular diseases, and frailty); ART side effects (e.g., fatigue,
metabolic disorders, lipodystrophy and diabetes);remmdART poly-pharmacology leading to
the double burden of managing HIV and comorbid health conditions (Jusilce?6tl8). Thus,
physical activity has been recommended as a-pm@mmacological approach to aid
preventingandmanagingH|V -relateddisabilities(lbenemeet al., 2019;Montoyaetal., 2019;
Ajidahun et al., 2020).

Engaging in physicadctivity is beneficial to PLWH as physical activity has been shown to
impart positive health benefits such as improved endurance, strength, and vitality, reduced
blood pressure and depressive symptoms, and an overall improvement in quality of life and
function (Voigt etal.,2018;lbenemeetal.,2019).Thephysiologicahealthbenefitsof physical

activity areevidentin conditionssuchasobesity,in whichregularPA causes reductionin fat

mass (llacqua et al., 2019); in sarcopenia, whegallar PA improves muscle mass and
function (Ibeneme et al., 2022); and in osteoporosis, where regular PA improves bone health,
thus reducing frailty, the risk of falls and predisposition to fracture (Benedetti et al., 2018).
Furthermore, studies condudten mental health, cognition and memory have reported that
thereis anincreasen bloodflow to thebrainandpromotionof neurogenesiwhenindividuals
engagen exercisgDi Liegroetal., 2019),thussupportinghetheorythatphysicalexercisdas

bereficial to both body and mind.

However, despite the many lotgrm health benefits of physical activity, about -diied of

PLWH do not meet the recommended physical activity standards (Montoya et al., 2019).
Severafactorshavebeenhighlightedasdeterminant®f physicalactivity participationamong

the general population (Yen and Li, 2019). These determinants have been classified into
modifiable (behavioural and personality traits, environmental situations, and community

settings) and those presumed to be unmodifiable (age, gender, racehraaity et Among

peopleliving with HIV (PLWH), social determinantof health,suchas the opportunityto
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engage in exercise, the socioeconomic status of individuals, and stigma susceptibility, have
beendentifiedasinfluentialin understandinghysicalactivity participation(Safaetal.,2022).

In a systematic review by Vancampfort, Stubbs and Mugisha (2018), physical activity
participation in sukSaharan Africa ignfluenced by several complex factors. Within the
Nigerian context, the lack of a physical activity surveillance system poses a challenge to
effectiveplanningandintervention(Oyeyemietal., 2018).While thereportedohysicalactivity
prevalencemongthegenerapopulationwasestimatedit 58% (Adeloyeetal., 2022),0ladejo

et al. (2024) reported that 45.5% of PLWH did not meet the WHO recommended level of
physical activity participation. It is unclear how much physical activity PLWH engage in.
Studies on physical activity levels among PLWH in Nigeria are limited, and existing studies
are mainly focused on prevalence studies among the general populatitime dmeheficial
effects of physical activity on quality of life (Oyeyemi et al., 2016; Ugwueze et al., 2021;
Aduroja et al., 2022).

Despite these established benefits, individual and societal physical activity patterns can be
influencedby variousmodifiableandnon-modifiablefactors(OluyinkaandEndoz0,2019).In
generalresearcherundthatperceiveddeterminant®f physicalactivity participationcanbe
categoriseanainly as those that are invariable (agender, race, ethnicity) and thdbat are
amenableo changgbehaviourabndpersonalitycharacteristicgnvironmentatircumstances,

and community settings) (Gretebeckatt, 2007; Kokai et al., 2022). Roos et al. (2014)
exploredthelimitationsof physicalactivity amongpeopléiving with HIV. Theyfoundbarriers

in three categories, namely physical (e.g., respiratory complaints, daergy levels),
psychological (e.g., stress levels, poor motivation) and environmental (family responsibility,
adversenveatherconditions) Fewerfactorswereshownto be PA facilitators,andtheyinclude
externalsupport(suchaswalking with family or friends)andcommunityinvolvement(access

to parks or sports fields).

It is vital to study interpersonal and environmental factors that influence physical activity
behaviours to gain insight into what actions must be taken to improve physical activity
participation behaviours in a given population, as physical activity lsa®@g potential to
improve health outcomes. This study is a component of a more extensive study aimed at

developinga contextsensitivephysicalactivity programfor peopleliving with HIV. Thus,the
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goalof this studyis to explorethefactorswhich canactasfacilitatorsandbarriersto engaging
in physical activity in PLWH in Nigeria.

Theoretical framework

Identifying the factors responsible for engaging in physical activity is crucial in physical
activity researchSeveratheoreticahndbehaviouramethodshavebeenadoptedo understand

and conceptualise the factors influencing the commencement, practice, and maintenance of
physical activity (World Health Organisation, 2005). One of these is the Health Belief Model
(HBM), whichis groundedn thetheoryof i e X p e e/tad nedeigm into consideratiorthat
individualsarerationaldecisionmakersandwould weightheadvantageanddisadvantagesf
actingagainstoneanother(TarkangandZotor,2015). The HealthBelief Model, developedy

a group of social psychologists (Irwin M. Rosenstock, Godfrey M. Hochbaum, S. Stephen
KegelesandHowardLeventhal)in the 1950s wasusedto guidethe procesf this study.This
framework is used to understand human behaviour and comprises the following elements:
perceived susceptibility, perceived severity, perceived benefits, perceived barriers, cues to
action, and seléfficacy. The effectiveness of the Health Belief Mouteidentifying critical
decisionmaking points thatmpact health behaviour depends on each of these essential

components (Tarkang and Zotor, 2015).

TheHealthBelief Model hasbeenappliedin studieshatexploreHIV/AIDS preventionandis

the most commonly adoptetheory in health education, illness prevention, and health
promotion (Tarkang and Zotor, 2015). Existing evidence reveals that the HBM is effective in
explaining cues for action in various population settings (Chatzisarantis et al., 2007; Gorin et
al., 2aL2). On the other hand, individual decisions are influenced by health belief constructs,

which lead to various outcomes of physical activity interaction (Fig. 1).
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Figure 7.1: The Health Belief Model (Yenand LI, 2019)

7.5 Method

Researchdesign: A qualitativeresearchmethodwasadoptedo achievethe objectivesof this
study,whichwereto determinghebarriersto andfacilitatorsof physicalactivity participation
among PLWH in Nigeria. The qualitative research method is wommonly used in
HIV/AIDS research as is essentialo providinginsights intothe sociebehaviouraklements

of HIV (Doyal, 2014; Syed et al., 2014). In the methodology, the HBM (Yen and Li, 2019) was
considered in understanding the barriers to and facilitators of physical activity &ndrig.

Research setting:The study was conducted at Randle General Hospital, Surulere, Lagos,
Nigeria. It is one of the 24 hospitals under the management of the Lagos State Health Service
Commission. It provides medical, surgical, maternal and child health services, as nursing,
dental, pharmaceutical, diagnostic, and rehabilitative health care. It also has an HIV/AIDS
treatment and testing centre with a yearly patient enrolment of over 1,000 and serves as a

referral site for peoplein the community needingHIV teding, counselling,and care. All
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interviews in this research setting were conducted-taface in a private counselling room
set aside for the study.

Study participants: They wereselected from the outpatient HIV clinic between March and
July 2022by applyinga purposivesamplingmethod.Only adultsliving with HIV, 18 yearsof

age and above, who had been on antiretroviral therapy for at least six months and who were
attendingheRandleGeneraHospitalHIV clinic, wereapproachegersonallyby theprincipal
investigatorndinvitedto participatan thestudy. Thematronin chargeandtheclericalofficer

also helped briefly inform the participants about the stualyjective while the PLWH were
attendingtheir appointmentsAs the official languagen Nigeriais English,studyinformation

sheets in English were provided, and participants were given verbal information on the
research. Both written and verbal consent were obtained before data collection. A total of 22
individuals consented to participate in the study. Howeveafiation point was reached at

the 20th interview, and no new information was obtained from any subsequent interviews.

Study procedure: Before the interviews, the principal investigator (Physiotherapist/PhD
candidatepndaresearclassistan{Physiotherapist/MScandidateyisitedthe studysettingto
reviewthepopulationto beinterviewed thedaysonwhichtheclinicswereopen thepreferred

times for participants to be approached, and to determine whether the environment was
conduciveto theinterviews.Theresearclassistantvasbriefedaboutthe studyobjectivesand
procedureandthepilot interviewsessionsvith theprincipalinvestigatomereobservedefore

conducting any interviews.

The interviews were conducted by the principal investigator in English as most of the
participantsverecomfortablewith this languageandin the YorubalLanguagdor participants
who preferred to communicate in their mother tongue. The interviewer was bilingual and was
ableto communicatdluently in bothlanguagesT heinterviewswereconductedisinga Philips
DVT digital dictaphoneandtherecordingsveresavedn MP3format.In additionto theaudio
recordings, the interviewer wrote additional notes, with reflective comments being added at
appropriate times during the interviews. The interviews conducted in Yoruba were translated
andtranscribednto EnglishlanguageThe durationof eachinterviewwasbetweer30 and45

minutes.The interviewer establishedapportwith the participantsand informed them that
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confidentiality was assured. The participants were encouraged to feel relaxed and were
informed thathe interview could be paused and discontinued at their will.

Data collection: A semistructured interview guide was used (Appendix 11). Following an
extensivditeraturereview,alist of potentialquestiongo assesshe perspectivesf PLWH on
barriers to and facilitators of physical activity participation was presented to each of the
participants. Per the pertinent guidelines for reporting qualitative research (Consolidated
Criteria for Reporting Qualitative Studies checklist, COREQ), data gesment, coding, and

collection were conducted according to an iterative process.

PartA of theinterviewguidecollectedsociodemographimformationsuchasage,sex,marital

status, occupation, income range, and educational level. Part B focused on the duration of the
participants' HIV condition, adherence to antiretroviral therapy (ART), and current health
status. Part C explored participants' knowledge, participatiemefits, barriers to, and
facilitators of physical activity. Sample questions included: "How long have you been living
with HIV?" and"In whatwaysdoesHIV affectyour health?'for PartB, and"Canyoudescribe

your dayto-day activities?" and "What discourages you from engaging in exercise? (Probe:

A Wh stapsy o u ?far PartC. Openendedjuestionsveredesignedo give intervieweeghe

best opportunity to express themselves. The supervisors reviewed the drafted interview guide

and modified it after several rounds of discussion.

In additionto determiningvhetheraspecificsetof questionsvashelpfulin retrievingobjective
information, the interview guide was prested by conducting pilot interviews with PLWH.
Finally, the interview guide was updated to include specific probes identified during the pilot

interviews.However theresultsof thepilot interviewswerenotincludedin thedatapresented.

The 17th interview yielded no additional codes or themes; however, data collection persisted
to enrich the dataset. Subsequently, interviews vateed after the 20th session due to
resource constraints, and a lack of conducive interview room, compounded by ongoing

renovation construction in the hospital's HIV department during the research period.

Dataanalysis:All thedatawereanonymisedisingpseudonymsyhichlinkedthep ar t i ci pant

interview transcriptsto their biodataandfield notesduring the datacollectionand analysis
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phases of the research. Following the completion of the interview, the audio recordings were
uploaded to a passwoptotected file on the computer and deleted from the digital audio

recording device.

Three of the interviews were conducted in the Yoruba language. These were first translated
into English by an independent translator; the first and second authors then screened the
translation. All audio recordings were transcribed into text by an indepetrdnscriber who
ensured consistent formatting of the transcriptions, secure storage, and the transfer of the
transcribed files. All transcribed data were exported to a compasisted qualitative data
analysis software program (MAXQDA version 22.3.8hd themes were identified from the

data. A thematic content analysis approach was used to analyse the data and explore the
participantsd experiences. I n addition to
literatureandtheoreticaframework furthercategoriesverecodedandsystematicallyassigned

to themedasedntheirsimilarities.Furthermoreafterthedatawereorganizednto categories
andsubcategoriesheanalysisocusedninterpretingthesignificanceof thesdindingswithin

the context of the research.

Ethical considerations: Permission to conduct the study at the HIV/AIDS testing and
treatment clinic in Randle General Hospital, Surulere was received from the Lagos State
HospitalServiceCommissionLSHSC/2222/VOLIV/1423June2021).TheHumanResearch
Ethics Committee of the University of the Witwatersrand approved the study (Clearance
Certificate M200906; 15 April 2021)

The four trustworthiness criteriatransferability for applicability, credibility for integrity,
dependabilityfor consistencyandconfirmability for transparencyo outsideexaminatiorand

verification- were applied as described below.

Transferability: Purposivesamplingof the participantsensuredransferability A description

of the population sample and participant characteristics was provided using a mixed sample
that listed the age, sex, and background of the participants to examine the transfer criterion.
The suitability of the interviews was examined, and tteugacy of the interpretations drawn

from the interviews was confirmed.
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Credibility: Before the interviews and data collection process, the study site was visited to
address the credibility criterion. To avoid the risk of data deviation from the research
objectivespeerdebriefingandaprolongedengagemenwasensuredintil thescopeof thedata

was covered.

Dependability: Thestudymethodologyasthoroughlyrecordedandexplainedo theresearch
assistant to address the dependability criterion. The interview guidelines were reviewed by
experiencedesearchergupervisors)An independentranslatoitranscribedheinterviews;in

this way, thansights of external observers were used.

Confirmability: Additional issues were brought up during meetings with the research team
and consideretbr confirmability. Athird independent reviewer whtad not previously been
involvedin the projectwasinvited to analyseheraw dataandcomparehe variouscategories

and themes, thereby facilitating the peer review process and improving the confirmability of
the research. To assess iateder agreement and strengthen the reliability of the results, the

independent reviewer croshecked the codes.

Rigour: Membercheckingandinter-coderagreementsvererespectedo developrigour. This
was done by recapping the questions and responses with the participants and allowing the
responseto bevalidated.Theparticipantsvereaskedo highlightanycontradiction®observed

to strengthen the validation process further.

Reflexivity: As a physiotherapist in the field of public health and community physiotherapy,
theresearchekeptandupdatedareflexivediaryto discernknowledgefrom thedataandallow
reflection on her contribution, as well as her thoughts on integrating rehabilitation services in
HIV management. During the data collection process, the researcher observed that both the
serviceusersandtheserviceprovidersattheHIV testingandtreatmententregely majorly on
pharmacological approaches to health management, with little attention paid to health

promotion and disease prevention in people with chronic conditions such as HIV.

89



7.6 Results

Part A: Sociodemographic profileof the participants

A total of 20 participantsvereinvolvedin thestudy. Themeanageof the participantsvas36.2
+ 9.27yearswith arangeof 19to 54 years.Themeantime sincetheir HIV diagnosesvas6.5
+ 6.20 years,ranging from 2001 to 2022. Table 7.2 summariseshe sociodemographic

information obtained from the participants during the interviews.

Table 7.2:Sociodemographigprofile of participants

Description N %
Gender
Male 9 45
Female 11 55
Employment
Yes 17 85
No 3 15
Educational level
No formal education 2 10
Primary 2 10
Secondary 8 40
Tertiary 8 40
Marital status
Married 9 47.4
Single 9 47.4
Widowed 1 5.3
Income (in Naira)
030,000 7 53.8
30,i001000, 000 4 30.8
0100, 000 2 15.4

ResultsOverview
Participantsn this studyhadsimilar understandingsf physicalactivity andexerciseandused

the terms interchangeably during the interview. Despite the presencelofsatherapy

departmenin thenextbuilding, PLWH reportedhattheywerenotawareof areferralpathway

to physiotherapyandthey had not beenreceivingany public healthinformation promoting
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physical activity. All theparticipants concurred on the benefits of physical activity to all
individuals, irrespective of HIV status. The barriers to physical activity that were most
mentionedverelack of time, financialconstraintsandanunsupportiveenvironmentTwenty

five coding (25) categories were identified. The categories were further abstracted into three

themes and fifteen stthemes.

Theme1: Attitudes, knowledge,and preferencesin respectof physical activity

Attitudes towards physical activity

PLWH demonstrated positive attitudes towards their participation in physical activities,
expressing their willingness and interest in engaging in deriving health benefits as described
by some of the participants.

A T whings:- thehealthbenefitsthenthesecondhingis thatit makesnereadyforthed a 'y 6 s

act i vMalej4e gears old)

Al't makes one physically fit. Some things th
be able to do them. That road walk is especially good for everyone; you will be alaékto
somedistanceandnot gettired. Somepeoplecannotevenstandfor a long period; | canstand

the whole day and not get ti r(Matk,.34yedrsokl) i s par

Knowledge of physical activity

The term dewerpcire¢d@teawbbse to participants th
morefrequentlyby all participants While someparticipantscould highlight the variousforms

of physical activity that they were aware of, others simply described exercise astieisure

activities done at a set time to increase strength, endurance, or lose weight.

i Wh éwasgrowingup,| playedhockeysoit is a sport.So,whenl gofor training in Unilag
SportsC e n t Werén.aroundthetrack. Runningis an exercisejoggingis anexercisel am
awareof sit-ups;therewasa timewhenl wasgrowingup, | wasworkingon mystomachand

| wasdoingseatups,pressups,andpushu p s [they] areexercising (Female30yearsold)

AWal king too is part of the exercise. Somet i
take bikes or tricycles toé. t r Mal& Baygarst h o s e
old)
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i | tleatworkl amdoing?notexerciseEventhe washingof clothes sweepingyouknowhow

housework can be?. .. m@Eemle byyearstold)ey are all e

Preferencedor Physicalactivity

Walking was described as the most preferred form of physical activity. Particippotsed

that transportation and occupational physical activity were sufficient for them, as these forms
wereperceivedo bevery demandingandtime-consumingthusleavingno time or energyfor

other forms of physical activity.

Al ndoor Ile xkeer cciyscelsi ng, wal king on a machi ne,
i s wa l(Male, @2yyears old)

AWhen you go to the market and buy, wal k dc

exercise now. | do not kndRemaen3pyearsxoddf ci se mor

~

fi Inormallydo. Mainlypressups.It was beford usedto doroad walkinglike jogging,
butnowl do nothavetimefor thatone.l only dopressups.| justdo smallexercisesnsidemy

h o u s(Mate, 34 years old)

1. Lackof time

2. Priorityfor other activities
3. Fatigue

4. Lackof motivation

BARRIERS 5. Builtenvironment
6. Associatedhealthconditions
7. Finance

1. Perceivedenefits FACILITATORS
2. Habit

3. Influenceby others
4. llinessprevention
5. Painrelief

Figure 7.2: Barriers and facilitators to physical activity participation
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Theme?2: Barriers to physicalactivity participation
Usingaframeworkapproactandthematicanalysistheissuesvhichwereidentifiedasbarriers

to physicalactivity participationwerecategorise@gssubthemesThemostrecurringbarrierto
participation in physical activity cited by
Lack of timeand othercommitments

Participants reported that they could not set time aside for physical activity aselaidd

activities were a priority and consumed most of their daylight time.

A N @terybodyandothateveryday.Maybethereare someothercommitmentsvhenyouget

back, you will not even have time, you would have forgotten. There are some things that you

just forget sometimes because of what you have gone through throughout that day. So maybe

it is only in the evening you have time to do what they told you ito ttle morning, because

of time, everything we (Maecad8yearsdldh i s ti me; ti
Al agree that it is good, but there is no t
wakes up and attend to the children, coupled with the fact that | leave home by 5 am and get
backhomearound10 pm,thereis nothinglike Saturdayor Sundayin myschedulehowwill |

have time for exercise? | know it is good. | used to exercise when things were okay. | was fat
then and was not doing any stressful work; my husband and | used to go to the stadium every
Saturday back then when we were in Lagoshbatw , |l do not (Fehale,dhy exe

years old)

Priority for other activities
Although participantsagreedhat physicahctivity is beneficial,mostparticipantsclassifiedit

as Ol mportant, but Not Urgent. 6

Al f am |l ooking for money, I cannot be | ogc¢
10 am; nobody will hold you [back], but whew, that is struggling, and you are doing
exercisesé | s it exercises that doialtestitfiseed yc

money. I f money is not | mpor {Femate,34yedreoldh ospi t

A T h & no@nethatwouldnotlike to, butthereis notimeregardingmytrade,except decide

to sayl amnotgoingoutto tradein a day,andthatwouldbelike onceinthreemo n t Htss. é
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noteasy.l caterto four childrenall by myselfandonly oneof themis out of school.It will be
r eal | yFerader48 years old)

il woul d have to | eave whatever I am doi

( e x er (Famale, #00years old)

Fatigue

Fatigueamongpeopldiving with HIV is acommonsymptomthatcouldlimit individualsfrom
carryingouttheir dailytasks. Participants ithis study commented that they cannot engage in
physical activity when tired.

A T romly discouragemeris whenl amtired fromw o r (Male, 34 yearsold)

AAl so, when-wat kellave&vewner he car iitselfé.,
Everything has to rest. This is a locomotor system. When you walk, you are exercising your
joint, and you cannot keep on walking the whole day; there are timegahdeel tired, and

you | u(Male, 47 gears ald)

i B e c damsveak, | cannotl o  (Femalé37 yearsold)

Lack of motivation
Participants expressed that their motivation to engage in physical activity is hindered by the
absence of social groups and lack of support from health professionals.

A |1 hadsomebodyo guide mejt wouldmotivateme toe x e r ¢Fensake 26 yearsold)

Al'f | am exercising without an instructor
for like two minutes or five minutes for a particular programme, but with the aid of an
instructoror coach,l cangofor like severminuteswaybeyondmynormalt i mi(Matgd9

years old)

ng

t

or

AMaybe in the evening when you have done al/l

then you can do vyouiKMalexXegyeasioldle and go to sl
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Built environmentand relatedfactors
Thelack of safeopenspacesn the communityfor physicalactivity wasreportedasoneof the
barriers tophysical activity. Participants highlighted that they do not have access to parks,

fields, and gyms for physical activities.

AThe thing is that, especially in Lagos, eVe
have to be careful because the road is narrow, and there is always a rush here and there for
peoplegoingto work andall. So,onemustbe carefulwhile ontheroad, exceptyoudoit early

in the morning before people start rushing out. So, if you are going for something like that, it

is notadvisable tdhold cash or any othehingsthat arevaluable toyou.The only way itan

be safe is for you not to have valuables on you, even your phones. But some people usually hold
their phones while jogging. In such a scenario, one would have to use a less expensive phone
sothattheywill notevernthinkof hijackingit fromyouor [you] feelpainedif it is being hijacked.
However,for me, there is nothing they can collect from me becausd do that without any

val uables. They wusual (Mgle,4tyesasbld)ear |y in the n

listnot ok, like in myarea,carsarealwaysont h e niffemale@4 yearsold)

ot

AAnot her one again is weather conditions. |
the Harmattan period, and | was getting all dried up. The things you do in normal weather
conditions get limited, and the duration gets shortened in harsh weathercci t (Malen s . 0

19 years old)

Associatedhealth conditions
Participants in our study commented that they are limited in their ability to participate in
physical activity on account of the double burden of HIV and their associated conditions.

AWhy | do not engage in exercise iIs because
sincel haveHepatitisB, andit is affectingmyliver, | believethatif | loseanycalories,l cannot
get i t(Ferbatec3R years old)

AThe only other condition affecting me i s th
st op dMale,eld years old)
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AWel | | they do gym around my ar ea, they |1 ft
canlift theweight.If | goandlift somethindheavierthanme,l donotknowwhatit canc a u s e 0
(Male, 47 years old)

Finance
Participantslescribedheimportanceof financialcomfortusingMa s | d¢lerérshyof Needs.
They implied that financial stability isragher priority than engaging in physical activity. Thus,

their low economic status hinders them from participating in physical activity.

A 11 &mlooking formoney, lcannotbej o g g i(Fengate 34 yearld)
AAL I of this tends to money beegaipnednegded) have
everything stil |[(Maed9yeasoltlo wn t o moneyo

A T romly issue | anhaving is myncome is not enough; lamu st man(Begale)26 it 0.

years old)

Theme 3: Facilitators of physical activity
When participants were asked about their perceived facilitators of physical activity

participation, the following suthemes emerged:

Perceivedenefits
Participants felt motivated to engage in physical activities becausebtimyed it was
beneficial towards achieving their fitness goals. The desire to appear healthy and avoid being

recognised as having HIV was also a motivating factor.

Alt is the body for me . I j ust want to buil
bodybuil ding type, so | just wa rMale,tl®yeagset t hi
old)

i B e c dwastébe strongand haveg 0 0 d  h(Eeandld, 2wearsold)
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A T wthings:the healthbenefitsithenthesecondhingis thatit makesmereadyforthed ay 6 s

act i v(Malej4e wears old)

AGood | i fe and good health. My ({Maletdoyearsadvi se
old)
ANo one would know | have any ter minal di sea

daught er {Fanale, 5kyearswis)o

Habit
Participants in our study revealed that habit and engagement in childhood physical activities

were instrumental in motivating them to engage in physical activity.

fiHabits,from mysecondarschooldays.l usedto like doinge x e r c(fFemaegdyearsold)

AWel | |, for me , whil e | was very young, I U s
activities.| dobackflips,andl believel canstill dothemeventhoughl amoldernow.Although
|l have not done them in a | ong(Mad Bdlyearsld)l bel i

Influence by others(supportive sociaénvironmentand relationships)
Anotherfactorinfluencingthe participationof PLWH in physicalactivity wasthe supportand
encouragement of family and friends. Thus, the findings indicate that positive influencing

factors play a significant role in motivating participation in physical activity."

AAnot her motivation, too, is my friend. Ther
shape andwithin threemonthsof exercisingheis lookingbackin shapeandbetter.Thatone

too is another kind of motivati (Male 1%yeays i f h
old)

AWhen | see people who do it, t (Malg, 30 yeassk s ma |
old)
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A Wh éseepeople doing it| alsolike to doi t(Male, 39 yearld)

llIness Prevention

According to the participants, engaging in physical activity benefited PLWH and the general

population in improving their health and preventing iliness.

=]

do not

am wor ki ng,

ot

=}

A

thatasweage,exercisds mostlygoodfor our bodies Becausef weare dormant,it damages

ot

the cel
(Male, 42 years old)

Pain relief

Il s i

As a student, I

n

want to sit

down i n

one place,

|  h(Bewmale, MTyeams ol t r engt h. o

|l earn

our body.

€ whenyouare notdoinganything(exercising)youstartfeelingminorissuesfyoursystem
w o r k(Maleg47 year$ dldd

ed a little bit

To my

understandi

ForPLWH, painis alimiting factorwhenperformingdaily activities.However participantsn

our study commented that they engage in physical activity to help manage musculoskeletal

pain.

nYes,

somet i

mes | have

joint

pain, but

becauseét helpsmylegpain, butnoteveryday. It helps[my] skinto be healthyand[my]blood

t o

St

or

St

ci r c u(Feamales 19wears old) 0
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7.7 Discussion

This study aimed to explore the barriers to and facilitators of physical activity among people
living with HIV in Nigeria. Theresultsof the qualitativeanalysisof datarevealedhatmostof

the PLWHIin Lagos understood tHeenefits of physical activity and hapesitive attitudes to
physical activity participation. According to the Health Belief Model, the likelihood of an
individual engaging in garticular health behaviour can be predicted by their belief in a
personal threat of an illness and their belief in the effectiveness of the recommended health
behaviour (Yen and Li, 2019). Such perceptions of health behaviour, in combination with
modifying factors, which include sociodemographic factors, are instrumental in determining
their likelihood to engage in physical activity programmes designed to optimise their health.
An analysis of the modifying factors can assist in understanding physicatyabgthaviour

among people living with HIV.

The mean age of participants in our study was 36.2 + 9.27 years, and the range was 19 to 54
years. Moreover, this age group constitutes the nation's major workforce. Furthermore, with a
national unemployment rate as high as 33.3% (Nigerian Stat, 2023))at surprising that

many individuals, as evidenced in this study, are-emlployed so that they can sustain
themselveginancially. Findingsfrom our studyareconsistentvith reportsindicatingthatonly

17% of workers in Nigeria earn adequate sataiteenable them to escape poverty (Lian and
Vishwanath2022).Most participantg53.8%)who hadanincomesourceearnedessthanthe
nationalminimumwageof #30,000(66.73USD) permonth,while only two participantg10%)
earnednorethan#100,000permonth(222.43USD). Thus,socioeconomidactorsarevital in
influencing physical activity participation as people earning an adequate income, as indicated

above, can afford some costs associated with engaging in physical activity.

In Nigeria,aswith mostdevelopingcountriesjndividualswith noformal educatioror only an
elementary education are the group most affected by poverty (Sulaimon, 2022). In our study,
only 42% of the participants had @ostsecondary education. The association between
educationalevel andphysicalactivity hasbeenexaminedn asystematiceviewby Bujaetal.

(2020), with reports of existing correlations between educational level, health literacy and
physical activity behaviour. Thus, the level of education, the sociodemographic profile of the
participant, cultural influences, and financial capacity araifstgnt factors influencing

physical activity participation.

99



Although several studies have highlighted that men are generally more active than women
(Hallal et al., 2012; Salllis et al., 2016; Guthold et al., 2018), most of the women in our study
classified themselves as being sufficiently active as they considepatemal physical
activity and the household chores which they engage in daily as the highest level of physical
activity. Amagasaetal. (2017)reportedhatwhenmonitored with theactualmeasuremenisf

their exercises based on the total volume of Wémen are more active thamey are when
measuredbasedn thecurrentPA recommendations-hisis becaus¢heyaremoreinclinedto

engage in lightduties and occasional PA, both of which are connected to their lifestyle (e.g.
doing housework). Similarly, other studies (Amagasa et al., 2017; Hoodbhoy et al., 2018)
indicatethatindividualsview suchtasksasphysicallyproductiveandareusuallyexhaustear

feel 6too |l azyé to engage in any additional
selections of some backgrouwdriables that were chosen as this study's focus. The potential

effects of other background factors not captured in this study need further consideration.

Thethematicfindingsthatemanatedrom theinterviewsalignedwith severakonstructf the

Health Belief Model, such as perceived benefits, perceived barriers, cues to action, self
efficacy, and perceived severity, shedding light on the individuals' perceptions and attitudes
towardsphysicalactivity. Thefi | i k efbria ko ¢ @efenstaotheperceivedbenefitsminusthe
perceived barriers to engaging in the recommended activities (Mckellar and Sillence, 2020).
These are assumed to affect behavioural intentions and the consequent behaviour around the
performance of the physical activity in quest The participants reported a range of barriers
limiting physicalactivity participationthe mostpredominanbeinglack of time. Fromstudies
conductedhationallyandgloballyin Nigeria(Abaraoguetal.,2016;0yeyemietal.,2016),the

UK (Withall etal.,2011),Sri-Lanka(Pereraetal., 2022),the USA (Leeetal.,2012),Australia
(Ashtonetal.,2015),lack of timeis frequentlycitedasalimiting factorin engagingn physical
activity. A probable reason for this claim is thadividuals calculate the cost of engaging in
exercise before deciding to participate in any physical activity, particularly in environments
whereincomeis dependenbtnthetime putinto thejob. Forexample a participantn our study

commented that the time she would be jogging

Another identified barrier was the state of the built environment in Lagos State. Lagos State
has a population of 21 million and is regarded as a mega city, but it lacks accessible facilities

for individuals to engagein recreationalphysical activity (Lawansonet al., 2020). Thus,
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individuals who engage in physical activity use other types of public space, such as roads,
bridges, and vacant land. However, in ttastext, the dangers highlighted by participants in
thisstudyarethelack of safetyin thesespacesaswell ashumanandvehicletraffic congestion.

Giles et al. (2021) highlighted four key environmental factors influencing physical activity:
walking ability, green space, traffrelated air pollution and heat. Lawanson et al. (2020)
observed that the municipal structures of Lagos are pastiyge and potentially harmful to
individuals who choose to engage in leistiree physical activity as they need havigate
dangers such as air pollution, robberies, and traffic injury. Thus, it is not surprising that
individualswould stronglyevaluateghebenefitof physicalactivity againsthepotentialrisk of

harm before deciding to participateghysical activity.

In our study, one participant commented that the only factor limiting him from engaging in
physicalactivity is fatigue,astherearedayswhenhejustwakesuptired. It is unclearwhether

this type of fatigue is due to HIV or the existence of other-FiMted health conditions. The
impactof fatiguein influencingphysicalactivity participationshouldnotbeunderestimateds

there is an association between HRBlated fatigue and psychological factors such as life stress,
anxiety, and depression (Barroso et al., 2010; Barroso et al., 2015; Loades and Kagee, 2017).
Furthermore, some studies have suggested a potential hnkedye certain HIV medications

and fatigue (Coetzee et al., 2019), thus requiringpta@armacological interventions such as
physical activity and cognitive behavioural therapy to treat or prevent fatigue (Bernard et al.,
2018). Recent studies reveal thatygbal activity is linked less to fatigue among PLWH
(Webel et al., 2019).

Findingsfrom our studyrevealednultiple motivatorsfor physicalactivity participation.Onan
individual level, participants felt that the perceived benefits of engaging in physical activity
serve as the most important facilitator since they believe that physical activity contributes to
healthier, longer lives, improves fitness, aids relaxapooimotes sleep, and prevents illness.
Historically, maintaining good health has been a significant motivation for participation in
physicalactivity. (Vallerand,2007;BrunetandSabiston2011;Pereratal.,2022).Participants

referred to a supportive environment, access to resources, and external social support as vital
facilitators. These results are consistent with the literature and explore the influence of
modifiablefactorson physicalactivity (Vallerand,2007;Roosetal.,2014;Gelleretal., 2018).

Although some studiesview modifiable factors as secondaryor complementaryto non
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modifiable factors (Vallerand, 2007), the impact of external factors in influencing physical
activity participation cannot be overlooked (Aaltonen, 2012). Geller et al. (2018) highlighted
that the justification behind exercise considerably impacts indastdability to maintain
consistent physical activity throughout time. Furthermore, since it is known that adolescent
sports participation is linked to a high level of physical activity in adulthood (Hallal et al., 2012;
Oyeyemi et al., 2018; Guthold et.,a020), participants in our study highlighted that they
engaged in physical activity as it is a habit which they had picked up from their adolescence
when they were actively involved in sports. Thus, sociodemographicvariables and
psychologicatcharacteristicsignificantly influencethe likelihood of participatingin physical

activity.

These results suggest that a supportive soditiral environment and the priorities of
individualsarecrucialto physicalactivity participation furtherstrengtheninghe narrativethat
voluntary participation in physical activity is motivated by the complex interaction of several
factors such as motivation, time, choice of physical actieityjironment, and availability of
resourcesThereis, howeveranexistingdebateasto which limiting factorsto physicalactivity
participationcouldbe classifiedasgenuinebarriersor 6 e x ¢ Ukisassuécanbedetermined

by assessinthebarrierswhile motivationis presen{Sjorsetal.,2014;Koh etal.,2022;Perera

et al., 2022). The barriers revealed in this study may help develop interventions that will help
PLWH increase their physical activity levelsthis situatiorand reducehelong-term effects

of noncommunicable diseases.

7.8 Conclusion
Reflecting on the determinants of physical activity behaviour identified in this study, it is
reasonable to conclude that although background variables were identified as perceived and
actual barriers to physical activity participation, PLWH are motivated to engage in physical
activity andcanbesupportedo improvetheir physicalactivity levelsthroughhealthpromotion
interventions. Environmental factors, fatigue, and financial priorities are barriers to physical
activity participation. Still, they could be alleviated by individual motivation, the certainty of
each individual 6s v adonaksed playsicdl adtivityeprogramenatobeo n o f
conducted in a more supportivenronment. Likewise, social support, positive
interprofessional relationships, and perceived health benefits are vital to increasing physical
activity participation among PLWH.
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Implications for research

Contextual factors must beonsidered in exercise designs and prescriptions for PLWH.
Interventions such as organising exercise classes that would include group sessions for peer
supportwould bebeneficial.Concerning?LWH, thefindingsfrom this studyhighlightthefact

that cultural attributes, including gender definitions and socioeconomic expectations, may
influencephysicalactivity participationandcould be morecomplexthanthetraditionalviews
regarding gender roles in physical activities, as suggested by previous raseAfdba.
Furthermore, this study provides contextually based findings for academics, researchers, and
policymakers, aiming to develop interventions to improve physical activity levels among
PLWH in Nigeria.

7.9 Summary of Chapter Seven

In thischapteraqualitativeapproactwasadoptedo explorethefactorsthatinfluencephysical

activity participation among PLWH. Findings reveal that key barriers to physical activity
participation (lack of time, unsupportive environment, fatigue, and lack of funding) are
modifiable. By synthesizing the diverse array of factors influenpimgsical activity among
PLWH, the chapter lays the foundation for the subsequent development of a targeted and
contextuallyrelevantinterventionprogram.Understandinghenuancedarriersandfacilitators
identified in the chapter provides crucial insights into the design and implementation of
effectivestrategieso promotephysicalactivity uptakeamongPLWH. Addressinghesdactors

is likely to facilitate participation in physical activity and strengthen the aim of adopting a
holistic approach to HIV care, thereby enhancing overall health outcomes and quality of life
for PLWH. By elucidatingthecomplexinterplaybetweerindividual, social,andenvironmental
factors, the chapter sets the stage for the development of a comprehensive physical activity
program tailored to the unique needs of PLWH in-lesource settings. Thus, efforts to
develop a physical activity intervention program for PLWH in Nigeria mustsider

environmental and interpersonal variables.
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Chapter 8 Rehabilitation programs for people living with HIV -related disability: A
scoping review of intervention characteristics using the RERAIM implementation

framework

8.1 Introduction

Chapter eight is presented as a manuscript structured according to the journal guideline. The
paper aims to map existing evidence and provide an overview of rehabilitation strategies
adoptedn themanagemenf HIV -relateddisability amongPLWH. The paperwassubmitted

to the International Journal of Therapy and Rehabilitation (IJTR). In conducting this scoping
review, we aimed to identify existing evidence and provide an overview of rehabilitation
interventions adopted in the management of 4\ated diability among people living with

HIV. The findings of this study would contribute to a comprehensive understanding of the
current status of HIV care by offering practical insights for researchers, practitioners, and

policymakers in developing and implemieigt successful rehabilitation programs.

Themanuscript'sitleisii R e h a b ipftogramdar geapleliving with HIV -relateddisability:
A scoping review of intervention characteristics using the-AR# implementation
framewor ko.

Journalinternationallournalof TherapyandRehabilitationAuthors:Oladejo,T., Myezwa,H,
Ajidahun, A., & Ibeneme, S.,

8.2 Details of author contribution
The Contributor Roles Taxonomy (CRediT) (Allen et al., 2019b) was used to outline the
authors' contribution to the study. The full explanation of the terms is in Appendix 10.

Table 8.1:Details of author contribution

Oladejo | Myezwa | Ajidahun | Ibeneme
Conceptualization a a a a
Method a a a a
Resources a
Manuscriptwriting draft a
Manuscriptwriting reviewandediting | & a a a
Supervision a a a
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8.3 Abstract

Introduction: HIV-related disability is prevalent across tliespan of a person living with

HIV. However, research on rehabilitation programs and the range of intervention strategies
implemented among people living with HIV is scarce.

Objective: To identify existing evidence and provide an overview of rehabilitation
interventions that have been adopted in the management ofdtiidéd disability among
people living with HIV.

Inclusion criteria: Studies on people living with HIV who are over 18 years of age and that
reported on rehabilitation intervention strategies were included. Studies of any design
conducted in a clinical setting, home or commubiged settings were considered.

Methods: A threestep search strategy was used in this review. All relevant literature on the
kinds of physical activity intervention strategies for Hidlated disability (published and
unpublished) from 2003 to the present date were considered. After duplieatesamoved,

titles and abstracts were screened against the inclusion criteria by two independent reviewers.
A data extraction sheet that included the study outcome was used.

Results: 456 records were identified. Full text for 67 articles were assessed, and 22 were
included in the final review. The range of rehabilitation intervention strategies included
physiotherapy, therapeutic exercise, occupational therapy, supportive psychotherapy,
educatiorprogram andotherstrategiesMost of thestudiesreviewedusedstrategieselatedto

health promotion in exercise and health education.

Conclusion: This study findings show a range of strategies that can be used to manage
disability among people living with HIV. Future research can assess the effectiveness of the
strategies in managing other conditions.

Keywords: InterventionstrategiesRehabilitationPhysicalactivity; HIV, Disability.
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8.4 Background

The effects of ageing on people with HIV can be severe, as HIV and antiretroviral therapy
(ART) accelerate the natural ageing process of the immune system (Rodés et al., 2022). As a
result, individuals with HIV have higher rates of inflammation, even watiuced viral loads
andpreservedCD4 counts Jeadingto the developmenof variousdisease$ike cardiovascular,

renal, neurocognitive, oncological, and osteoporotic conditions (Wing, 2016). Evidence from
randomised controlled trials conducted in research settings has shown that rehabilitation
interventions that address or prevent body impairmentsyitgclimitations, and social
participation restrictions experienced by an individual are effective in enhancing amort
long-termoutcomedor avariety of chronichealthissuesacrossall agegroups(Andersonand
Durstine, 2019; Lee et al., 2022).

Toimprovefunctioningandlesserdisabilityin peopleliving with HIV (PLWH), rehabilitation
professionalsuchasphysiotherapistfccupationatherapistsspeecHanguageherapistsand
physiatristsneedto expandehabilitationinterventiondeyondresearctsettingso enhancehe
health and welbeing of PLWH truly. However, several barriers exist to implementing
rehabilitation programs in lowesource settings (Chu and Weiser, 2021). When developing
rehabilitation strategies for managing Hi¥lated disability, clinicians anéilV support
services should consider the environmental and costeedific factors that may influence
implementatior{JacksorBestandEdwards2018).ForinstancetheDisability andHIV policy

brief recanmended involving people with disabilities in the planning, implementation, and
evaluationof HVpr ogr ams. OO6Brien et al . (2bt@® i nco
developmenof "The Frameworlof Researclherioritiesin HIV, Disability, andRehabilitation.”
Their framework identified facilitators and barriers to accessing formal and informal
rehabilitation services for PLWH, as well as different models of rehabilitation service
provision. However, since the forum was held in Canada withcpaatits from Canada, the
United Kingdom (UK), Ireland, and the United States, the applicability of the framework to

other nations, especially resow@eor countries, remains unknown.

In the 2021 fiscal year, lo@ndmiddleincome countries are defined as those with a Gross
National Income (GNI) per capita of $1,035 or less in 2019, while lowedle-income
economies have a GNI per capita between $1,036 and $4,045 (The World BankORaja,

Giventheconcerningovertystatistican low-middle-incomecountriesijt is critical to develop
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countryspecificstrategieso recogniseandovercomdocal obstaclego theimplementatiorof
rehabilitation programs in stBaharan African countries, which account for 21 out of 25
countries in thelow-income group (Kodali, 2023). Although AlD®lated deaths have
declined by 69% since their peak in 2004, mainly due to increased access to antiretroviral
therapy (ART), HIV/AIDS remains a significant burden in stdtharan Africa, where the
continent bars 70% of the global HIV burden (Dwykmndgren et al., 2019).

Currently, there is a need for research on rehabilitation intervention strategies that can be
adapted for people living with HFvelated disability in lowesource countries (Chetty and
HanassHancock,2016).HanassHancocketal. (2013)utilisedthelnternationalClassification

of Functioning, Disability, and Health (ICF) to conceptualise the extent, nature, and type of
disabilityamongPLWH in hyperendemiccountriesHowever theyfoundlimited information
oncontextrelatedelementdike theavailability of aids,rehabilitation, andsocialsupportn the
context of HIV. To obtain a better understanding of how, why, and under what circumstances
rehabilitation interventions are effective for PLWH in ssdéharan Africa, more reviews and
analyses are needed. Various theories, models, and frameworks rexiseé ifield of
implementation science (or knowledge translation science) to inform implementation
determinantsheimplementatiorprocesstself, andthe evaluatiorof its effectivenesgStrifler

etal., 2020).RE-AIM (Reach EffectivenessAdoption, ImplementationandMaintenance)s

an example of a widely used determinants framework for systematic programme evaluation,
intendingto improvethe quality, speedandpublic healthimpactof programmesn reatworld

settings (Glasgow et al., 2022).

The REAIM framework was developed to evaluate the impact and sustainability of health
promotioninterventiongGlasgowetal.,2019).Its goalis to "implementarobustandevolving
framework to advance science, enhance practice, and influence policy through collaboration
andtraining." Theframeworkassessa®achandeffectivenesattheindividuallevel,adoption

and implementation at staff, setting, system, or policy/other levelsmantenance at both
individual andstaff/setting/system/polickevels(Glasgowetal., 2022).1t aimsto facilitatethe
translation of research into practice and inform decisiaking regarding the broader

implementation of evideneeased interventions.

107



The REAIM framework has been used in various settings and with diverse populations (e.g.,
evaluating the implementation and effectiveness of a WHO HEABAEBd intervention
integratinghypertensionrmanagemerninto HIV care(Mudduetal.,2023),assessintheimpact

of the Exercise is Medicine initiative (Stoutenbetgal., 2018), and evaluating a community
based exercise program for cancer survivors (Covington et al., 2019)). However, a summary of
the characteristics of rehabilitation intervention programs for PLWH, as related to-tAéNRE
framework, is necessaryhis scoping review aims to describe the features of rehabilitation
interventions reported in the literature that have been conducted in various settings using the
RE-AIM framework. These findings can offer valuable insights for both researchers and
praditioners in identifying potential strategies for the future implementation of rehabilitation
programs for PLWH.

8.5 Methods

Researchobjective

This review aims to provide a comprehensive summary of-neeewed literature on the
feasibility of implementing a rehabilitation intervention program within an HIV treatment
setting. To achieve this, we performed a scoping review of the literature thsingpdated
frameworkof Petersetal. (2021).This reviewexistsasonepartof a seriesof researctstudies
aimed at developing a contextualised physical activity program for people living with HIV in
a lowresource setting. Findings were reported udgimg Preferred Reporting Items for
Systematic Reviews and Mefmalyses extension for Scoping Reviews (PRISHER)
guideline(Triccoetal., 2018).Ethicsapprovalwasobtainedrom the HumanResearcltthics
Committee of the University of the Witwatersrand (M200906) and Lagos State University
Teaching Hospital Health Research Ethics Comm(tt&=C/06/10/1547).

Study eligibility
In this review, we included studies that utilised a rehabilitation intervention among people
living with HIV -related disability. Studies of any design conducted in any setting (such as
homebasedclinic-basedpr communitybasedwith aclearlydefinedstructurewereselected.
Studiesmustessentiallyprovidedatafor oneof theimplementatioroutcomef acceptability,
adoption, appropriateness, practicality (including cost), feasibility, fidelity, penetration,
sustainability, and quality assessment. @&sidhat examined just the effects or benefits of
rehabilitationinterventionamongPLWH were not included.Additional exclusionsincluded
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reviews, commentaries, and pooftview articles, asvell as studies conducted in languages
other than English. The inclusion criteria for this scoping review were guided by the population,
concepts, and context (PCC) approach:

Population

Thepopulationconsideredn this studywereadultsabovethe ageof 18 living with HIV, with

no limitation onthedurationof living with HIV, who havereceiveda prescribedehabilitation
program as part of their interventions by a health professional. Studies from the year 2003
(whenART becameavailableto PLWH in Africa) to 2022(World HealthOrganisation2023)

Concept

Papers that reported on different rehabilitation intervention programs in the management of
HIV-related disability in line with the eligibility criteria were included. Specifically,
rehabilitation intervention programs that include any reference to prewenit treatment
activity or servicethataddressesnpairmentsactivity limitations, or participationrestrictions

for adults living with HIV, such as physical theramggnitivebehavioural therapy, home
rehabilitation exercisemassageandothercomplementaryherapieghathavebeenexplicitly

described as part of the npharmacological rehabilitation of PLWH.

Context

Studiesonrehabilitationinterventionprogramgor PLWH conductedn aclinical (hospitaland
primary healthcarefacility), home,or communitybasedsettingwereconsideredThe context
was not limited to specific geographic locations or racial or gelpaleed interests.

Information sourcesand search

A comprehensive literature search was conducted between July 2022 and December 2022 to
identify studies that reported the methodology of physical activity intervention programs for
PLWH. The search strategy was established by the authors (TO and AAvavderkby a
librariantrainedin systematicearchePubMed Webof ScienceandEBSCOdatabasewere
searched for publications between January 2003 (when ART became increasingly available and
accessibléo PLWH in subSahararAfrica) and December2022 using the keywordsHIV,

exercise,rehabilitation/therapy physiotherapy,occupationaltherapy, massageand home
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based, communitpased, clinidbased. The following terms were included in the given

combination to create relevant search strings for the review:

Condition-related terms: HIV, humanimmunodeficiencyirus, HIV/AIDS

Intervention-related terms physical activity, massage, behavioural therapy, - self
management, exercise, aerobic, resistasttengthening, physiotherapy, physical therapy,
flexibility, balance, rehabilitation, and therapy.

Guideline-related terms: intervention, reach, effectiveness, adoption, implementation,

maintenance, compliance, adherence, and uptake

For example, in the Web of Science database, the following search strategy was used:

Ai mpl ement ati ono outcomes such as acceptabi
(topic) AND HIV (title) AND exercise OR physical activity (title) AND rehabili@ati OR

therapy (topic). A similar search strategy was used in the remaining databases. Additional
studieswereidentified by examiningthereferencdists of includedstudies Specifickeywords

and medical subject headings (MeSH) terms applied in the sm@rdetailed in Table 6.1.

Table 8.2: Terms appliedin the literature search

Search Query Records
retrieved
#1 HIV [MeSH Terms]) OR (human immunodeficiency virus 175197

Condition- | [MeSH Terms])) OR (HIV/AIDS [MeSH Terms])) OR (AIDS

it [MeSH Terms])) OR (acquired immune deficiency syndrome [MeSH
Terms)))))
#2 physiotherapy [MeSH Terms]) OR (physical therapy [MeSH 568760

Intervention- | Terms])) AND (exercise [MeSH Terms])) OR (physical activity [MeSH
related Terms])) OR (aerobic[MeSH Terms])) OR (resistancelMeSH Terms])) OR
(massage[MeSH Terms])) OR (flexibility [MeSH Terms])) OR (rehab
[MeSH Terms])) OR (balance[MeSH Terms]))))

#3 ((((((((intervention [MeSH Terms]) OR (reach [MeSH 692735

Guideline- Terms])) OR (effectivenes§MeSH Terms])) OR (adoption [MeSH Terms]))
related OR (implementation [MeSH Terms])) OR (maintenance [MeSH Terms]))
OR (adherence[MeSH Terms])) OR (uptake [MeSH Terms])) OR

(compliance[MeSH Terms])

PubMed: 209
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#1 AND #2 AND #3
Filters applied: English, Year 20032022,18 and above

EBSCOhost: 1802
#1 AND #2 AND #3
Filters applied: English, Year 20032022,18 and above

Web of Science: 291

#1 AND #2 AND #3
Filters applied: English, Year 20032022

Article screening andselection

Identified records were exported to EndNote software fedug®ication and then Microsoft

Excel Spreadsheet for screening. After duplicates were removed, titles and abstracts were
screened against theclusion criteria by two independent reviewers. Studies that met the
inclusion criteria were retrieved and asses
preferred reporting Items for Systematic Reviews and Metdysis (PRISMA) flow chart

outlined the search process (Figure 6.1), the number of articles included and excluded with
reasongPageetal., 2021).Potentiallyrelevantpapersvereretrievedin full, andtheir citation

details were imported into Microsoft Excel.

Data extraction and charting

DatawereextractedusingMicrosoft Excel. The objectivesof dataextractionwereto describe

the reach, efficacy/effectiveness of the program, adoption, implementation, and maintenance.
A detailed overview of the study intervention is presented using the Consensus on Exercise
ReportingTemplate(CERT). Full-text articlesincludedin thereviewwereabstractedor data

to describghe RE-AIM dimensionsusingtheoperationatefinition andquestionsn Table6.2
Specifically, data related to (1) study identification (i.e., country, setting, author names,
institution); (2) study design; (3) intervention characteristics (i.e., exercise type, frequency,
program duration, delivery format, equipment/ space requiremégsstructure, cost for
participants); (4) characteristics of the participant population (i.e., sociodemographic
information,HIV), program staff characteristi¢se., training), and program delivery; and (5)
contextuafactors(i.e., geographidocation, organisationatharacteristicsgontactwith health

care professionals). Quantitative and qualitative results were extracted, analysed, and

integrated to produce the final synthesis.
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Table 8.3: Definitionsof the five RE-AIM dimensionsand metrics utilised.

Outcome Definition Metric

Reach WHO was intendedto benefit, and | Patient participation: participant
whopatrticipatedn or wasexposedo | demographic¢age, gender, country
the intervention?

Effectiveness | WHAT were the mostimportant Key outcomes(outcomemeasures
benefits achieved, and what was th selectedstudyresultsandconclusion)
likelihood of adverseoutcomes?

Adoption WHERE was the program or policy| Representativeness settingsand

applied, and WHO applied it?

intervention agent@escriptionof

facilitators)

Implementation

HOW consistently was the progra
or policy delivered, HOW was
adaptedHOW muchdid it cost,and
WHY did theresultscomeabout?

Interventioncharacteristics
(Cost,
intensity)

component, dosage, and

Maintenance

WHEN did the initiative becom
operationalhowlongwasit sustained
(settinglevel); andhowlongwerethe

resultssustainedindividual level)?

Effects of outcomes (Adherence
Compliance, Uptake, Longevity
effectg(individual level) and program

sustainability(settinglevel).

8.6 Results

Study inclusion: Four hundred and fifggix records were identified; 342 records were

excluded as they didot meet the inclusion criteria. The full text of 67 articles was assessed,

and 22 were included in the final review. Figure 6.1 illustrates the PRISMA flow diagram of

the study selection and inclusion process.

Characteristics of the included studies: Table6.3 describeshe characteristicef the studies

includedin the scopingreview.All the studiesincludedpeopleliving with HIV abovetheage

of 18, male and female, spanning different geographical locations. Fifteen interventions

(68.2%) incorporated a randomised control trial (RCT) study design using simple random,

stratified random, fistibowl procedures, and computerised techniques asmiibod of

randomisation. Three studies (13.6%) adopted a mixed methods research design. The authors

characterisetheremainingstudiesascaseaeports(n=3;13.6%)andobservationalprospective
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singlegroup studies (n=1; 0.05%). The sample size of participants ranged fra7ototal

of 1193 patrticipants), and the mean age of participants across studies was 44.4 years. In total,
50.5%o0f all the participantsveremales with threestudieshavinganall-maleparticipantand

three studies having démale participants. The majority (n=14; 63.6%) of the studies were
conducted in higlincome countries as classified by the World Bank Group (WBG) country
classification, while 6 of the studies were conducted in uppddle-income countries and 2

in lowermiddle-income countries.

Records identified through database REEETE MEMTTET (L=
= screening: Duplicate records
o search. (n = 1884)
§ removed (n = 179) Records
% excluded due to not meeting the
(]
© inclusion criteria = (n = 1249)
Studies screened based on titles and
abstracts. (n = 456)
Titles and abstracts excluded due to
»  not meeting the inclusion criteria.
(@)}
£ v (n = 389)
i Records sought for retrieval.
O
@ (n = 67)
.| Records not available for retrieval
v (n=0
Full-text articles assessed for eligibility.
>
3 (n = 67)
2
w Full texts excluded: (n = 45)
» Not rehabilitation intervention: (n = 22)
Not target outcome: (n = 20)
5 y Not research: (n = 3)
@ Studies included in the review.
©
< (n = 22)

Figure 8.1: PRISMA flowchart for article selection (Tricco et al., 2018).
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Table 8.4:

Characteristicsof the included studies

S/N | Author, | Title Study Population | Setting Countr | WBG
Year design y country
classific
ation
1 Schnall | Efficacy, Use, and RCT n=100; Home/Digit | USA High
et al., Usability of the VIR Meanage= | al
2021 HANA App for Symptom 53; Male =
SeltManagement in 56,Female
PLWH with HANA =44
Conditions
2 Abboah | Phasdl mixedme t h o ( Mixed n=60; Community | Ghana | Lower
Offei et | feasibility cluster methods; Meanage= | clinic middle
al.,2020 | randomised controlled guantitative | 37.75;Male income
trial of a novel + =29,
communitybased interviews | Female=
enhancedareintervention 31
toimprovepersoncentred
outcomedor peopldiving
with HIV in Ghana
3 Quigley | Feasibilityandimpactofa | RCT n=22; Yoga Canada| High
et al., Yoga Intervention on Meanage= | Studio
2020 Cognition, Physical 55.5;Male
Function, Physical =15,
activity, and Affective Female=7
Outcomes among People
Living with HIV: A
Randomised Controlled
Pilot Trial
4 Webel Randomiselinical Trial | RCT n=179; Home, USA High
et al., of a Community Meanage= | clinic, and
2020 Navigationinterventiornto 50; Male = | community
Improve Weltbeing in 106,
Persons Living with HIV Female=
andOtherCo-morbidities 73
5 Piraux | Feasibility and RCT n=17, Public Belgiu | High
etal., Preliminary Effects of a Meanage= | fitness m
2019 Telerehabilitation 46.7;Male | centre
Prograntor PeopléLiving =11,
With HIV: A Pilot Female= 6
Randomise®tudy
6 Lee et | Fatiguemanagemerior RCT n=51, Homeand | USA High
al.,2019 | adults living with HIV: Meanage= | clinic
Randomised controlled 57; Male =
pilot study 36; Female
=15
7 Merlin RandomisedPilot Trial of | RCT n=44; Clinic USA High
et al., a Novel Behavioural Medianage
2018 Intervention for Chronic =51;Male
Pain Tailored to =26,
Individuals with HIV Female=
18
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8 Maharaj | Does a Rehabilitation randomised| n=136; multicentre | South | Upper
and Program of Aerobic and | pretest, Meanage= | d Africa | Middle
Yakasai, | Progressive Resisted posttest 36.79;Male Income
2018 ExercisesnfluenceHIV - =57,

Induced Distal Female=
NeuropathidPain? 79

9 Daniels | The impact of a Mixed n =60, Clinicand | South | Upper
and therapeutic exercise methods Mean home Africa | Middle
Niekerk, | interventionondepression age=39All Income
2018 and body selimage in women

HIV -positivewomenin
subSaharan Africa

10 | George | A Mixed-MethodsPilot mixed n=32; Medical USA High
etal., Study of Mindfulness methods, Meanage= | centre
2017 BasedStressReduction randomised| 52; Male=

for HIV-Associated ,controlled | 15,Female
ChronicPain pilot study | =17

11 | Parker | ManagingPainin Women | RCT n=27; Public South | Upper
et al., Living With HIV/AIDS Meanage | Community | Africa | Middle
2016 30.8; All Health Income

women Centre

12 | Cobbing | A Home-Based RCT n=76; Home South | Upper
et al., Rehabilitation Meanage= Africa | Middle
2016 Intervention for Adults 44.1; Income

Living With HIV: A Male=18,
Randomisecontrolled Female =
Trial 58

13 | Brown | Evaluation of a Observatio | n=92;Mean | Outpatient | UK High
et al., physiotherapyted group | nal, age = 51.5; | hospital
2016 rehabilitation intervention| prospective | Male=75, | setting

for adultsliving with HIV: | single Female =
referrals, adherence, and| groupstudy | 17
outcomes

14 | Roos et | Effects of an Education | RCT n=84;Mean | Home South | Upper
al., 2014 | and HomeBased age = 39.1; Africa | Middle

Pedometer Walking Male=18, Income
Program on Ischemic Female =

Heart Disease Risk 66

Factorsn Peopldnfected

with HIV: A Randomised

Trial

15 | Pullenet | Physiotherapy Casereport | n=1;43 Clinicand | Nigeria | Lower

al.,2014 | intervention as a yearold home middle
complementaryreatment female income
for people living with
HIV/AIDS

16 | Jaggers | A homebased exercise | RCT n=68; Home USA High
et al., intervention toincrease Meanage=
2013 physicalactivity among 40; Male =

peopleliving with HIV: 31,Female
study design of a =37

randomisedlinical trial
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17 Rehabilitatiorprogramfor | Randomise | n=52; Clinicand | South | Upper
Maharaj | thequality of life for dcontrolled | Meanage= | home Africa | Middle
and individuals on highly prospective | 33.3;Male Income
Chetty, | active antiretroviral longitudinal | = 34,

2011 therapy in KwaZulu descriptive | Female=
Natal, South Africa: a study 18
shortreport

18 | Parruti | Occupationatherapyfor Longitudin | n=14; Homecare | Italy High
etal., advancedlV patientsat | al pilot Meanage= | facility
2007 a home care facility: a study 41.9;Male

pilot study =8, Female
=4,
Transgende
r=2

19 | Chan et | Cognitivebehavioural RCT n=13; Hospital Hong High
al., 2005 | group program for Meanage= Kong

Chinese heterosexual 38.2;All
HIV -infectedmenin males
Hong Kong

20 | Harris | Physiotherapy Retrospecti | n=2; Mean | rehabilitatio | USA High
Love managemertf patients ve Case age=37.5; | n medicine
and with HIV-associated report All males | department
Shrader,| Kaposi 6s sal of an acute
2004 care

hospital.

21 | Gale, Physiotherapy Casereport | n=2; Mean | Clinic USA High

2003 interventionin two age=44.5;
peoplewith HIV or AIDS- All males
related
peripheraheuropathy

22 | Evanset | Randomised Trial of RCT n=61; Clinic USA High
al.,2003 | Cognitive Behaviour Meanage=

Therapy Versus 46.5;Male
SupportivePsychotherapy, =48,
for HIV-Related Female=13

Peripheral Neuropathic

Pain
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Findings by RE-AIM Dimensions
The findings of the study were evaluated using theAR# framework, whichassessed the
impact of health interventions through five dimensions: Reach, Effectiveness, Adoption,
Implementation, and MaintenanceReacld focused on therecruitment of PLWH,
0 feectivenesé measured the program's success in improving the heddtted quality of life
(HRQol) of participants) @optiorbexamined the level of buiy from healthcare professionals
and participants,dmplementatiod reviewed how well the program was executadd
dMaintenancéfocused on the lonrterm sustainability of therpgram
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Findings by RE-AIM dimensions

Table8.5belowdescribeshe REAIM dimension®f theincludedstudies.

Table 8.5: RE-AIM dimensions ofthe included studies

Recruitment:
from the study
registry of
individuals who
had participated
in prior studies
andconsentedo
be contacted for
futurestudiesas
well as through
study flyers
posted at HIV
related
community
organisations

willing and interested in
tracking their symptoms,
which may have
implicationsfor thebroader
use of digital health for
patient surveillance

(6 months).

Cost: Participants were
compensatedith $5for
each session completed

S/N | Author, | REACH EFFECTIVENESS ADOPTION IMPLEMENTATION MAINTENANCE
Year
1 Schnall | Target Outcome measure: Setting: Digital; Intervention strategy: Adherence/Compliance:
et al., population: reduction of symptom Facilitators: *Not Video Information 100 participants were
2021 PLWHwhohave | burden, engagement with | described Provider(VIP)-HANA app | enrolled, with 89 subjects
nonAlDS healthcargrovider,appuse to help PLWH sel retainedatthreemonthsand
conditions and perceived usability. manage their symptoms; | 86 subjects retained at six
associated with | Key outcomes:Findings Dosage:weekly for the months.
HIV. suggest that PLWH are total duration of the study| Longevity of effects:*not

described
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Abboah
Offei et
al., 2020

Target
population:
PLWH.
Recruitment:
Participantsvere
approached by
their healthcare
professional

Outcome measureThe
selected outcome measure
focused on physical and
psychological symptoms,
spiritual, practical, and
emotionalkoncernsaswell
as psychosocial needs.
Key outcomes:The
feasibility testing
demonstrates that the
communitybased enhance(
care intervention is feasiblg
and acceptable for PLWH
and HCP. PLWH were
excited about being
involved in making
decisions about their care
and their symptoms and
concerndeingassessednd
addressed holistically using
persoRcentredcare

Setting: Multi centre;2
community clinics;
Facilitators: Health
Care Personnel who
receivecathreesession
training programme on
PersorCentred Care
and communication;
use of holistic
assessment tool to
assess symptoms and
twice-weekly ongoing
clinical supervisiorand
mentorship.

Intervention strategy:
personcentred
intervention for
community providers;
Dosagethreeintervention
appointments

scheduled monthly for
overthreemonths;Cost:
*Not described

Adherence/Compliance:
recruitment and retention
ratesof 87%and97%were
achieved within six weeks
and at the end of the final
time point, respectively.
Longevity of effects:*not
described

Quigley
et al.,
2020

Target
population:
PLWH, above
age 35, with
identified
cognitive
concerns on the
Communicating
Cognitive
Concerns
Questionnaire

Outcome measure
cognition,physicalfunction,
medication adherence,
healthrelated quality of life
(HRQoL), and mental
health.

Key outcomes:Therewere
nosignificantdifferencesn
cognitive orphysical
performance between
groupsHowever therewas

Setting: A yogastudio.;
Facilitators: Yoga
instructor

Intervention strategy:
Yoga; Dosage: 60
minutes, three times
weekly for 12 weeks;
Cost: Participants were
given CAD$50 honoraria
atbaselineandassessment]
Also, parking
reimbursements, bus
tickets, childcare

reimbursement

Adherence/Compliance
Two participantavithdrew
from the yoga group.
Reasons for dreput
included illness and
relocating out of province.
Meanyogaclassattendance
was 82%, with 100%
satisfaction.

Longevity of effects:70%
of participants were
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(C3Q) with a
cutoff of 35
points or less at
baseline and
medically stable
asdeterminedy
the Physical
activity
Readiness
Questionnaire.
Recruitment:
participantsvere
recruited from
community and
health
organisations
using posters,
newsletters, and

asignificantimprovement
in MOS-HIV Cognitive
subscalescoresandtrends
toward improvements in
HRQoL subscales and
depression scores in the
yoga group following the
intervention.

satisfied with the
intervention using a post
participationquestionnaire.

clinic staff
assistance.
Webel | Target Outcome measurequality | Setting:p ar t i c i| Intervention strategy: Adherence/Compliance:
et al., population: of life, symptom home or clinic or other| HIV Patient Navigation | Of the179participants150
2020 PLWH andother | managementopingability, | community sites Program intervention; (71=Intervention [I];
chronic social support, self accordingo participant | Dosage 36 months. Level| 79=Control [C])completed
conditions. management, social preferences and 1 patients (most acute) | follow-up to 9 months; 122

Recruitment:
Participantsvere
recruited from 3
urban clinical
sites specialising
in the care of
HIV patients: a

isolation, HIV self
management, and advance
care planningKey
outcomes:The community
navigator intervention
program showed variable

improvemenbvertime of

availability.;
Facilitators: Advanced
PracticeNurse,aSocial
Worker, and trained
volunteers.

received nurse or social
work visits monthlyfor six
months, then every other
month and as needed,;
Level 2 (moderately
acute) patientgeceived
visits everyothermonth

(51=l; 71=C)werefollowed
to 18 months; 99 (43=l;
56=C)to 27 months,and25
(10=1;15=C) to 36 months.
Thus, only 25 participants
completed the 3@nonth
follow-up. Longevity of
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large university
medical centre, &
large county
funded medical
centre, and a
federally
qualified health
centre. They
wererecruitedoy
letter using a
clinical database
and a research
database
maintained by
co-investigators
of PLWH who
had given prior
consent to be
contacted.
Participantsvere
recruited by
posted notices af
clinical sites,
clinician
referrals, and
word-of-mouth.

three outcome variables:
selfblame, symptom
distress, and HIV self
management. However, thg
program did not improve
overallquality of life, social
support, or completion of
advance directives.

for six months and as
needed; Level 3 (least
acuteyeceivedvisitsevery
three months.Cost: Not
described

effects Overall,3% (n=3)
had an increase in acuity
from baselingo 9 months,
and 17% (n=15) had a
decline in acuity

Piraux
et al.,
2019

Target
population:
PLW;
Recruitment:
Potentially
eligible patients

Outcome measure:
feasibility (recruitment and
retention rates and safety).
Key outcomes:Recruitment
and retention rates were
93% and 69%.

Setting: public fitness
centre.facilitators: A
physiotherapist
contacted participants
weeklyby telephoneo
encourage them to

Intervention strategy:
Endurance and resistance
trainingexercisesessions,
with online guidance and
weekly telephone advice;

Adherence/Compliance:
Recruitment and retention
rates were 93% and 69%,
respectivelyLongevity of
effects:*not described
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were identified
by an infectious
diseasepecialist
during an office
visit at the HIV
reference centre

Telerehabilitatiorbasedn
endurance and resistance
training exercises was
feasible in most PLWH.

check for adverse

eventsandto adapthe
exercise program if

necessary.

Dosage: 6 weeksCost:
*Not described

Lee et
al.,2019

Target
population:
PLWH and
experiencing
fatigue;
Recruitment:
Participantsvere
recruited from a
prior cohort of
participants in
the Symptoms
and Genetics
Study

Outcome measurefatigue
Severity Scale (FSS) and
fatigue symptom burden
using the fo
structure of the Memorial
Symptom Assessment Scal
that includes occurrence,
frequency, severity, and
distress of a symptom, the
International Physical
activity Questionnairestep
counts with a Fitbit Flex,
Hospital Anxiety and
Depression Scale,
Pittsburgh Sleep Quality
Index, and Sleep Behaviou
Rating ScaleKey
outcomes:Findings sugges;
that an intervention to
improvesleepquality, rather
than sleep quaity, would
be more effective than
exerciselonein reducing

the frequency of fatigue

Setting: Home and
clinic.; Facilitators:
The intervention was
administeredn asingle
1-hour session by an
interventioniswwhowas
an experienced sleep

technologist. The

i ntervent.i
training was minimal

(

and included practising

motivational interview

techniques and
demonstrating an

understanding of the

content in the

par t i evorkbaok.

Intervention strategy: A
behaviour al
intervention to reduce
fatigue. The intervention
included education about
daytime behaviours as
well as nighttime sleep
behaviours.Posage:3
months, with monthly
assessment§iost:
Participantseceiveda$25
gift card for completing
assessments at baseline
and monthly

Adherence/Compliance
50 recruited, 15 lost to
follow-up; Longevity of
effects:*not described
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Merlin | Target Outcome measure: Setting: Clinic.; Intervention strategy: Adherence/Compliance:
et al., population: Feasibility outcomes Facilitators: four paid | Skills TO Manage Pain | Among 22 participants
2018 PLWH and included recruitment, interventionists: two (STOMP), an innovative | randomised to STOMP,
chronic pain; randomisation, retention, | peers with HIV and social cognitive theory median session attendancg
Recruitment: timely completion of the chroni c p albased pain self was9/12(75%).Longevity
participantsvere | intervention, and p a | andiwo research| management intervention| of effects:*not described
recruited using | completionofanoutcome |st af f ( A p a | talored to PLWH;
fliers, provider | assessment battery. to work in pain coadh | Dosage:12weeks;Cost:
referrals, and by | Acceptability was assesse( painpalpairs.Painpals | *Not described
querying the by semistructured werepatientsdentified
cl i ni c 6 9 qualitativeinterviewsatthe | by clinic leadership as
patientreported | midpoint and end of the having excellent PSM
outcome (PROs) study, as well as treatment| skills andwerehiredas
satisfaction questionnaires| paid study staff. The
Key outcomes:Skills TO pain coaches had
Manage Pain (STOMP)is f[mast er 6 s d
feasible, acceptable, and | health education or
showspreliminaryevidence | social work and had
of efficacy for pain served as
management in PLWH interventionistsn prior
HIV behaviouraltrials.
Maharaj | Target Outcome measure: Setting: Clinic. Intervention strategy: Adherence/Compliance:
and population: subjective periphery Facilitators: Medical | Group 1: The participants| Retention and adherence i
Yakasai,| participants neuropathybrief peripheral | officers supervising the of this group underwent | the AE and PRE groups
2018 being on neuropathy screening, and| clinics screened AE while receiving were99(96%).Thereasons

antiretroviral
therapy for at
least six months,
referred for
rehabilitation
afterHIV -related
DSPNandable

numeric pain rating scale.
Key outcomes:Painscores
within andbetweeraerobic
exercise and progressive
resisted exercise groups
showed significant

improvementrom baseline

participants through
medical records and a
physicalexaminatiorto
determine their ability
to engage in exercises

VoluntaryCounsellingand
Treat ment 6s
services; Group 2: The
participants of this group
underwent PRE while
receiving Voluntary
Counsellingand

for the 18 participants
(12%) not completing their
group allocation were the

foll owing: g
(28 %), Abor e
and Aunl®Wnown

(55%).29(80%) of exercise
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to participatein
weeklyexercise
sessions for 12
weeks.
Recruitment:
recruited from

to 6 and12weekscompared
with the control

Treat ment 6s
services.posage:30
mins, on alternate days
threetimesperweekfor
12 weeksCost: *Not
described

sessionsvereconsidered
adherentLongevity of
effects:*not described

four HIV-
outpatientlinics
9 Daniels | Target Outcome measurethe Setting: Home; Intervention strategy: Adherence/Compliance:
and population: B e ¢ Hepressiomventory | Facilitators: *Not Therapeutic exercise; *Not describedlongevity
Niekerk, | PLWH,; (BDI) and the body self described Dosage: Twiceaweekfor | of effects:*not described
2018 Recruitment: image questionnaire six weeksCost: *Not
participantsvere | (BSIQ). Key outcomes: described
randomly depression was impacted
selected from positivelyby thetherapeutic
three selected | exercise program, as were
HIV outpatient | certain aspects of body sel
clinics image. Evidence was
therefore provided that this
type of intervention offers
the person living with HIV
effective tools for resolving
some of the issues
surroundingheir disease.
10 | George | Target Outcome measuresthe Setting: the medical Intervention strategy: Adherence/Compliance:
et al., population: Brief Pain Inventory, centre where the MindfulnessBased Stress| 32 recruited, nine lost to
2017 PLWH and PerceivedtressScale HIV | participants were ReductionDosage: once | follow-up. The main

experiencing
neuropathic or
musculoskeletal
pain for at least
threemonths.

Symptoms Index,
autonomic function testing,
and audiotaped focus
groups.Key outcomes:

preliminaryevidencehat

receiving their primary
HIV care.;Facilitators:
All focus groups were
facilitated by the same

investigatora PhD

aweek, eightveeks;Cost
*Not described

barrierscitedby participants
were scheduling conflicts
with otherresponsibilitiesor
appointments,
transportationandthe
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Recruitment:
Participantsvere
recruited from
prior research
studies or
referred by
primary care
physicians at the

MindfulnessBased Stress
Reductiommaybeahelpful
tool in reducing chronic
pain associated with HIV
and that some of this effect
is likely related tahe
supportive social
environment of the course

candidate in health
psychology. The
MindfulnessBased
Stress Reduction
(MBSR) teacher was a
social worker
specialisingn HIV and
geriatrics who had

weatherLongevity of
effects The threemonth
follow-up revealed that
11/14 (79%) were still
practising one or more of
the techniques they had
learned Six werepractising
every day or almost every

institution previous experience day,four werepractising2i
leading MBSR groups 3 days per week, and one
in an HIV clinic. was practising about once
week.

11 | Parker | Target Outcome measureThe Setting: public Intervention strategy: Adherence/Compliance:
et al., population: primary outcome was pain | community health peerled exercise and Of the50womeneligible to
2016 PLWH; severity as measured on th centre.;Facilitators: education program using | participate in the

Recruitment: Brief PaininventoryXhosa, | As none of the authors| chronicpainmanagement | intervention study and
PLWHwhohad | pain interference on the speaks isiXhosa, a approaches aimed at invited to attend the
participatedna | BPI-Xhosa, seHefficacy research assistant (RA| changing behaviour; physiotherapy department
crosssectional | (Selfefficacyfor Managing | fluent in the language, | Dosage:2 hours weekly | aftertelephoniaecruitment,
survey to Chronic Disease-iem trained in data for sixweeks;Cost: *Not | 22failedto attendtheinitial

determine the
prevalence of
pain in this
population
conducted 15
months
previously.
Potential
participantsvere
contacted
telephonically
for two weeks

Scale Xhosa SE),
depression (Beck
Depression Inventory in
Xhosa- BDI), and health
related quality of life (EQ
5D Xhosa).Key outcomes:
Both the 6week peeted
exercise and education
intervention using the
workbook and the
workbook alone seem to b
feasible anckffective

collection, and blinded
to participant allocation
was employed to
recruit, screen, and
interview participants.
A peer leader (PL) was
identified fromthe
target community who
wasbilingualin English
and isiXhosa. The PL
underwent 40 hours of

trainingfor two weeks

described

appointment, one was
excluded due to intellectua
disability, and 27 were
recruited.Longevity of
effects:Painwasreassesseq
monthly for four months.
Although the early
improvements are
statistically significant, it
was only at Weeks 12 and
16thattheimprovementsn
PSSneared threpointsout
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and invited to

attend the CHC
for screeningnd
recruitment by a
researclassistant
not associated
with the clinic.

methods to treat pain in
amaXhosavomenliving
with HIV/AIDS.

with a physiotherapist
whowasexperiencedh
deliveringthis modelof
intervention. Training
included the theory anc
practice of group
exercisesndrelaxation
techniques and targete
training in group
facilitation skills,
facilitation of goal
setting, and activity

of a possible 10, the
minimum change required
for patientgo reportfeeling
better.

scheduling.
12 | Cobbing| Target Outcome measurequality | Setting: state hospital | Intervention strategy: Adherence/Compliance:
et al., population: of life, functional mobility, |[and i n p ar {Homebased rehabilitationy Of 141individualswhomet
2016 PLWH; andfunctionalcapacity.The | homes in a penirban | program;Dosage: once a | the study inclusion criteria,
Recruitment: WHO Quiality of Lifé short | area.Facilitators: week,16 weeks;Cost: For | 76 were able to attend,
Study version (WHOQOLHIV Participants were the duration of the4 consented to, and were

participantsvere
recruitedfroman
observational
cohort study that
included 1,041
adult PLWH

who obtained
ART from

clinics in the
study district

BREF; the WHODAS 2.0
short version; the
Rivermead Mobility Index
(RMI); and the Six Minute
Walk Test (6MWT);Key
outcomes:The results
showed that an HBR
intervention was both safe
and showed promise in
improving the functional
ability and QOL of PLWH.
Also, a taskshifting
approactwasafeasibleand
potentiallycostsaving

assessed before and
after the HBR
intervention by five
trained research
assistants at the study
hospital. The HBR
intervention was
conducted by four
communityhealthcare
workers who lived in
the study area and
volunteered their
servicedor alocal

nongovernmental

month intervention, the
communityhealthworkers
were paid from a research
grant awarded to the lead
author

deemed fit to participate in
the preintervention
assessments. Eight lost to
follow-up. Longevity of
effects:*not described
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method of providing
rehabilitationfor PLWH.

organisation,
performingbasichome
based care for people
living in the
community. None of
these individuals had &
background in formal
health or rehabilitation
provision. They were
trained as rehabilitatior]
assistants for our study
by the lead author, a
registered physical
therapistwho also
fulfilled a supervisory
rolethroughouthe
study.

13

Brown
et al.,
2016

Target
population:
PLWH,;
Recruitment:
patients referred
by a member of
the multi
disciplinary
hospitalteamfor
healthchallenges
associated with
HIV, treatments,
and
comorbidities

Outcome measure:
locomotor performance {6
minute walk test; 6MWT),
flexibility, upper and lower
limb strength, and heakh
related quality of life
(HRQOL).Key outcomes:
The Kobler Rehabilitation
Class is a novel approach t
rehabilitation for adults
living with HIV, providedin
an outpatient hospital
setting supervised by
physiotherapists. Physical

functionandquality oflife

Setting: outpatient
hospital setting.;
Facilitators: Two
physiotherapists

Intervention strategy:
TheKoblerRehabilitation
Class is a physiotherapy
led, supervised group
exercise intervention and
educati-onal
managemergr ogr a
Dosage:twice weeklyfor
ten weeksCost: *Not
described

Adherence/Compliance A
total of 95 patients were
invited to attend the Kobler
Rehabilitation Class. Of
these, 92 (97%) started the
intervention and completed
baseline measurements.
Adherencevasachievedy
42 (46%) patients, with
open access utilised by 34
patients, returning (n = 19)
or restarting when nen
adherent (n = 15). Reason:
for nonadherence from 21
telephone interviews
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improvedin thecohort,and
patients achieved personal
goals.Suboptimallevelsof
adherence were observed
that may be related to
episodic disability
experienced by PLWH.

identified physicahealth
challenges, individual
factorsandtime or location
issuesLongevity of
effects:*not described

14 | Roos et | Target Outcome measure: Setting: Home; Intervention strategy: Adherence/Compliance:

al., 2014 | population: physiological and Facilitators: Education and Home 84 participants were
PLWH with risk | anthropometric body Physiotherapists BasedPedometewalking | recruited to study, 67
factors of IHD; | measures, perceived stres: Program;Dosage:12 participants at six months,
Recruitment: activity, and functional months;Cost: *Not and 51 participants
Participantsvere | capacity;Key outcomes described remaining at 12 months;
recruitedroman | education in combination frequency on how often
HIV outpatient | with awalkingprogramthat participants wore their
clinic, were iIs mostly dependent on pedometers during this
included if they | participant seHmonitoring period was as follows: 1B
were HIV+ on has beneficial outcomes. times per week (n =5;
HAART for > 17.2%) fourtimesperweek
six months, 20 (n =4; 13.8%), five times
65 years of age, per week
ambulatory n=4;17.2%),daily (n = 6;
without an 20.75%), infrequent use (n
assistive device, = 2; 6.9%),and noruse(n
and willing to =8;27.65).;Longevity of
accept effects:*not described
randomisation

15 | Pullen | Target Outcome measure: Setting: Clinic and Intervention strategy: Adherence/Compliance
et al., population: morphology, pain, home;Facilitators: exercise and manual Patientfully adheredo the
2014 PLWH cardiopulmonary fitness, | Physiotherapist therapy;Dosage:30 intervention program;

complaining of
pain,weakness,

strength, neurological

balanceimmunemarkers

minutesthreesessionper

Longevity of effects *not
described
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anddecreased
endurance.
Recruitment:
The patient
volunteered for
the study after

(CD4 cell count), and
quality of life. Key
outcomes:The results
showed complete
elimination of pairand
shortness of breath on

week, for 12veeks:Cost:
*Not described

attending a exertion. The patient
healthpromotion | showed improvements in
talk at the thequality-of-life domains
University of general health, pain,
Teaching energy/fatigue, social and
Hospital physical functioning, and
emotional welbeing.
Physiotherapy intervention:
consisting of exercise and
manual therapy appear
beneficialin severabreasas
an adjunct therapy in HIV
management.

16 | Jaggers | Target Outcome measureStress | Setting: Home. Intervention strategy: Adherence/Compliance:
et al., population: level, quality of life, Facilitators: Two Telephone delivered 94%o0f thosewho consented
2013 PLWH with a depressionKey outcomes: | interventionists were | homebased PA program:| and measured at baseline

sedentary Resultsshowthatthehome | trained by a clinical Active Choices program | were randomised to an
lifestyle: not based PA intervention was| psychologist with (developed at Stanford | intervention condition.
actively not successful in increasing expertisan behavioural | University). Active Longevity of effects:*not
exercisingdt h | thetotalamountof MPA for | interventions to Choices is a hombased | described

days -to one PLWHA. Results indicate | implement the Active | physical activity program

week for 20 min
per session, with
HIV viral load
below 75
copies/mL,

that a homéased exercise
approach with telephone
based coaching may not bg
a feasible method for

increasingheamountof

Choices program

(developed at Stanford

University).

that uses theoretically
based strategies to help
participantsmakelifestyle
changes.posage:6

129



Capable of
performing the
requiredexercise
regimen and
havedaily access
to a telephone
for
approximately
ten months;
Recruitment:

All participants
were recruited
from one of two

MPA among PLWHA.
However, it did appear to
decrease sedentary time,
indicating some positive
changesn activity habits.

months;Cost *Not
described

sites via
physician
reference or
word of mouth
17 Target Outcomemeasure Quality | Setting: outpatient Intervention strategy: Adherence/Compliance:
Maharaj | population: of life: shortform health gymnasium of the rehabilitation program of | 20 (77%) ofthe
and PLWH with survey (SF36); Key provincial hospital. moderatentensitycycling | experimentahnd16 (62%)
Chetty, | complete outcomes The results Facilitators: The and treadmill walking of the controls completed
2011 medical records | supporthepositivebenefits | researchers were exercises with a home the program. Thirtyeight
andadherencéo | of a rehabilitation program | assisted by the medica program;Dosage:40 (69%) participants
the HAART of moderate intensity and g staff and senior minsexerciseand20min | completed the-Bnonth
regime, home program of exerciseg therapists experienced| of rest, once a week over| program, with four (15%)

willingness to
attend weekly
exercisesessions
for threemonths,
andtheability to
read, write, and
comprehendhe

for patients on HAART.
The results show a
significantincrease in all
domains of QoL, with a
possible achievement of ar|
increase in the function ang

with exercise
interventionemployed
in the hospital and
medical school.

three monthsCost: *Not
described

women and two (8%) men
dropping out from the
experimentagroupandsix
(23%) women and four
(15%) men dropping out
from the control group,
resultingin a significant
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SF36
guestionnaire.
Recruitment:

participationof activitiesof
daily living.

femaledropoutfrom the
study of 10 participants
(38%).Longevity of

patients on effects *not described
HAART were
referred for
outpatient
rehabilitation
18 | Parruti | Target Outcome measureSocial | Setting: Home care Intervention strategy: an | Adherence/Compliance:
et al., population: and occupational abilities | facility.; Facilitators: integrated approach Threeparticipantsliedafter
2007 PLWH with were evaluated using the | social health workers | including occupational 2 to 4 years:itwo becausef

advanced HIV
infection and
multiple
disabilities;
Recruitment:
patients who
resided in the
facility for >6
monthsandhad
a Karnofsky
score >30 after
six months of
stay.

Axis of DMSIV, as
assessed by the Global
Assessment of Functioning
Scale. Patie
coping with stressful
situations were examined
using the Social
Dysfunction Rating Scale.
Key outcomes:As
compared to the baseline,
the social function mean
scoresignificantlyincreased
by 42% after one year of
follow-up, and the social
stress mean score was
significantly reduced by
11%.Thesdindingssuggest
that occupational thergp
may provide a relevant
benefit and could be

integratedvith the

therapy.Dosage: 6 years;
Cost: *Not described

endstage liver disease and
one because of wasting
syndromelLongevity of
effects: Acceptance of the
intervention was high, and
three patients got outdoor
job positions.
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treatment of severely
disabledHIV patients.

19

Chan et
al., 2005

Target
population: (1)
a diagnosis of
HIV illness; (2)
being in a
symptomatic
stageof infection
(CDC stage B or
C); (3) being
heterosexual
male and older
than 18 years
old; (4) able to
comprehend and
communicate in
Chinese and (5)
willing to
participate in the
study;
Recruitment:
Participantsvere
recruited from a
pool of 62 HI\-
seropositive
heterosexual
men, who
attended the
Clinical AIDS
Serviceof a

Outcome measure:
Depression, quality of life;
Key outcomes:therewasa
significant reduction in
psychological distress and
improvement in quality of
life. These preliminary
findings suggested that
shortterm cognitive
behavioural therapy can beg
effective in improving the
quality of life and mood of
Chinese heterosexual HIV
infected men.

Setting: hospital.;

Facilitators: a clinical

psychologist

specialising in treating
HIV -infected patients

and a clinical

psychologistn training.

Intervention strategy:
Cognitivebehavioural
groupprogram;Dosage2
hours once a week for
seven weeksCost: *Not
described

Adherence/Compliance:
Eight participants entered
the CBP group, and eight
participants entered the
waitlist control (WLC)
group. However, two
participants in the CBP
group and one from the
WLC group dropped out
due to practical reasons.;
Longevity of effects:*not
described
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majorgeneral

hospital.
20 | Harris | Target Outcome measure: Setting: rehabilitation | Intervention strategy: Adherence/Compliance:
Love population: ambulation, goniometric medicinedepartmendf | Tailored need$ased Both participants
and PLWH with measuresKey outcomes: | an acute care hospital.| physiotherapy adhered/complied with the
Shrader,| invasive Patient A progressed to Facilitators: intervention,Dosage#4 intervention.Longevity of
2004 Kaposi 6 s walking 400 feet after a Physiotherapists weeks;Cost: *Not effects *not described
sarcoma; treatment regimen of gait described
Recruitment: training with the use of
patients referred| custom plastazote sandals|
to outpatient Patient B experienced an
physiotherapyy | 18% reduction in limb
the attending volume,a 38%reductionin
physician pain and a 20° increase in
terminal knee flexion after
therapeutiexerciseandthe
use of compressive
bandagingandgarments.
21 | Gale, Target Outcome measures Setting: Clinic.; Intervention strategy: Adherence/Compliance:
2003 population: FunctionalambulationKey | Facilitators: physiotherapyntervention | Longevity of effects:One
PLWH with outcomes Both patients Physiotherapists using joint mobilisation, | patient returned to
symptoms of showed decreased soft tissue mobilisation, | communityambulationand
HIV -related symptoms of neuropathy microcurrent, stretching | the other returned to full
peripheral and increased functional and instruction in self time employment
neuropathy; abilities and independence managemenfosage

Recruitment:
patients referred
to physiotherapy
clinic

after physiotherapy
intervention. One patient
returned tacommunity
ambulation, and the other
returned to fultime

employment.

two to four timesmonthly
for 12 and 18 months;
Cost: *Not described
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Evanset
al., 2003

Target
population:
PLWH with

HIV -related
peripheral
neuropathyvho
reported pain
intensity and
functional
interference;
Recruitment:
recruitecthrough
notices posted in
newspapers and
at hospitals

Outcomemeasures pain,
symptomsgdepressionThe
Brief Pain Inventory, The
Brief Symptom Inventory,
the selfreport Beck
Depressionnventory;Key
outcomes Both groups
showed significant
reductions in pain. The
cognitive behaviour group
improved in most domains
of painrelated functional
interference and distress,
while the supportive
psychotherapy group
showed fewer gains.

Setting: Clinic.;
Facilitators: All
interviewers were
doctoral students in
clinical and health
psychology programs
who underwent
extensive reliability
training with a
consulting psychiatrist.
The therapists were
graduate psychology
students who
participated in a
training program and
attended weekly
supervisiormeetinggo
protect against drift in
techniques and to
ensure treatment
precision. An expert
clinical psychologist
monitoredandratedthe
videotaped sessions to
ensureadherencéo the

study protocol.

Intervention strategy:
cognitive behaviour
therapy or supportive
psychotherapyDosage:
1-hour therapy sessions
over the next six weeks;
Cost: *Not described

Adherence/Compliance
61patientsvererecruited;
thirty-three subjects
completed the protocol.
Twenty-eight participants
droppedoutbeforeweeksix
of the 6week treatment.
More participantsdropped
out of the cognitive
behaviour intervention
(N16) thandroppedout of
supportive psychotherapy
(N12). Sixty-four per cent
of the dropouts (N18)
attendednly onesession.
Longevity of effects *not
described
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Reach

What is the nature of HIV -related disabilities accordingto the ICF?

In all the studies, the authors described the target population, inclusion criteria and selected
sample size. The target population was made up of PLWH with a rangenditions or
symptomsjncludingrisk factorsfor heartdiseasesnultiple disabilities,chronicpain, fatigue,
neuropathy, and nerAIDS conditions associated with HIV. While some studies focused on
multiple aspects of the ICF, seven studies focused on disability in PLWH as a result of an
impairment (problems in body structure or function) such asAIDI$ condition associated

with HIV (Schnall et al., 2021), cognitive concerns (Quigley et al., 2020), chronic conditions
(Webel et al., 2020), chronic pafiMerlin et al., 2018), neuropathic or musculoskeletal pain
(Georgeetal., 2017)andsymptomsof HIV -relatedperipheralneuropathyGale,2003; Evans

et al., 2003). Three studies focused on disability in PLWH as a resadtioity limitations
(difficulty carryingoutataskor function),suchasexperiencindgatigue(Leeetal.,2019),pain,
weakness, and decreased endurance (Pullen et al., 2014) and a sedentary lifestyle (Jaggers et
al., 2013). Two studies (Parruti et al., 2007; Haese and Shrader, 2004) focused on

participation restrictions (difficulty in life situations).

How were participants recruited in the study?

The recruitment criteria often focused on medical stability, specific questionnaires; health
related quality of life scales (such as C3Q or38l; being on antiretroviral therapy for a
specificduration,adherencéo HAART regime,sedentaryifestyle,anddiagnosisof HIV. The

studies used a variety of recruitment techniques, with contapanicipants from earlier
studies and study registries being the most common approach (Schnall et al., 2021; Webel et
al., 2020, Lee ail., 2019, George eil., 2017, Parkeetal., 2016), distributing studftyers at
community organisations (Quigley et al., 2020, Merlin et al.,, 2018, Evans et al., 2003),
approaching participants through their health worker (Abl@Héi et al., 2020), utilising
communityandhealthorganisationgMaharajandYakasai,2018,DanielsandNiekerk,2018),
infectious disease spialists to identify qualified patients (Roos et al., 2014), primary care
physicians referring patients (Jaggers et al., 2013, Gale et al., 2003), and referrals from a

multidisciplinary hospital team (Brown et al., 2016).
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Effectiveness

What outcome measuresvere adoptedin the studies?

Outcome measures varied across the studies and included reduction in symptom burden
(Schnall et al., 2020), engagement with healthcare providers, app use and perceived usability,
physical and psychological symptoms (Abbdaffiei et al., 2020), quality of life (Quigley et

al., 2020, Webel et al., 2020), cognitive function, medication adherence, pain management,
coping ability, advance care planning, fatigue severity, physical tyctexels, depression,

sleep quality, seléfficacy, functional mobility, stress levels, and social and occupational

abilities.

Measured outcomes include those related to physiological measures (n=4; 18.2%) evaluated
by cardiovascular parameters such as heart rate (HR), blood pressure (BP), maximal oxygen
consumptior{ V O mneasatuyatiorof peripherabxygen( S p Qualjty,of life measurements

(n=6; 27.3%) evaluated using se#fport questionnaires such as WHO disability assessment
schedule (WHODAS), WHOQOBREF, short form 36 health survey (8B); immunologic
measures (n=5; 22.7%) evaluated by CD4 count and viral load; biczdemeasures (n=2;

9.1%) evaluated by glucose, lipids, and@RP levels; psychological measures evaluated by
(n=5; 22.7%) evaluated by depression, anxiety andeftlcy levels; anthropometric
measures (n=3; 13.6%) evaluated by height measurementg)tweeasurements and body
mass index (BMI); physical function capacity (n=3; 13.6%) evaluated by the 6 minute walk

test (6MWT); and pain (n=3; 13.6%) evaluated by the pain rating scale.

What were the keyoutcomes ofthe studies?

Overall,the effectivenes®f rehabilitationinterventiondor PLWH showedpositiveoutcomes

in various domains, including symptom managemeudlity of life, physical and functional
abilities, pain management, mental health, and social support. The interventions showed
promise in improving the webeing of PLWH and addressing their specific needs. Similar
themes highlighted from the outcomédstlre study include communilyased enhanced and
telerehabilitation care interventions are feasible and acceptable for PLWH (AOiiealet

al., 2020; Piraux et al., 2019), cognitive function improvement (Quigley et al., 2020),
improvement in pain scorgdlaharaj and Yakasai, 2018; Daniels and Niekerk, 2018), a
combination of education, a walking program, -setnitoring and physiotherapy

interventions,including exerciseand manualtherapy,showedbenefitsin pain elimination,
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functional improvement, and quality of life in different domains (Roos et al., 2014; Pullen et
al., 2014; Jaggers et al., 2013)

Adoption

Where were the rehabilitation interventions conducted?

HIV rehabilitation interventions can be conducted in vargaings basedn factorssuch as
theindividual needsof PLWH, availableresourcesandthe specificgoalsof the rehabilitation
intervention.n thisreview,theexecutionof rehabilitationinterventionssariedacrosssettings,

with majority (n=8; %) of the studies conducted in the clinic (AbbOdfei et al., 2020;
MaharajandYakasai2018;Webeletal., 2020;Merlin etal., 2018;Georgeetal.,2017;Parker

et al., 2016; Gale, 2003; Evans et al., 2003) and seven in the home (Lee et al., 2019; Daniels
and Niekerk, 2018; Roos et al., 2014; Pullen et al., 2014; Jaggers et al., 2013; Maharaj and
Chetty,2011;Parrutietal., 2007).Althoughsomestudiesweremulti-centredjncorporatinga
combinationof bothclinic andhomebasedsettingsthreestudiesvereconductedn outpatient
settings of the hospitals (Cobbing et al., 2016; Chan et al., 2005; HHawesand Shrader,
2004),two in thecommunitycentre(Webeletal., 2020;Parkeret al., 2016)andonein ayoga

studio (Quigley et al., 2020)

Who provided theserehabilitation interventions?

The adoption of rehabilitation interventions varied across facilitators and was supported by
training, supervision, and ongoing support from professionals in the specific intervention
domains., with healthcare personnel, researchers, physiotherapistd, sodiers, peer
leaders, and trained volunteers being involved in delivering the interventions. Majority of the
studies (n=5) were implemented or supervised by qualified physiotherapists (Brown et al.,
2016; Roos et al., 2014; Pullen et al., 2014; Hdroge and Shrader, 2004; Gale, 2003),
clinical psychologists (Chan et al., 2005; Gale, 2003). Social/community health workers
(Cobbingetal.,2016;Parrutietal., 2007),trainedvolunteeryWebeletal., 2020)andresearch
assistants (Parker et a2016) played vital roles in delivering the designed rehabilitation
intervention program to PLWH. Two studies did not describe the facilitators of their

intervention program (Schnall et al., 2021; Daniels and Niekerk, 2018)
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Implementation

What intervention strategieswere implementedin the studies?

Eight different intervention strategies were implemented to address specificeldied
disabilities in the studies reviewed. The most common rehabilitation intervention was
physiotherapeutic, incorporating a walking program, aerobic exercise, manuapyther
progressive resisted exercise, pkeer exercise, home exercise program, and rehabilitation
class. Some of these interventions included a combination of the physiotherapy intervention
and an education component (Roos et al., 2014) or relaxationdaehitarker et al., 2016).
Other rehabilitation interventions include persmmtred care and enhanced care intervention
(Abboah Offei etal., 2020),yoga(Quigleyetal., 2020),MindfulnessBasedStressReduction
(MBSR) (George et al., 2017), Skills to Manage Pain (STOMP) (Merlin et al., 2018), and an

intervention to improve sleep quality (Lee et al., 2019)

How were these rehabilitationinterventions implemented?

The implementation of rehabilitation interventions varied in terms of dosage, duration, and
deliverymethodsThestudieswith thelongestdurationlasted36 months(Webeletal., 2020),

18 months (Gale, 2003)nd 12 months (Roos et al., 2014), while the minimum timeframe for
implementation of the intervention was four weeks (Hdraose and Shrader, 2004; Chan et

al., 2005). The frequency of the interventions varied between weekly, twice weekly, and
alternate dys, with each session lasting between 30 miriaté6 minutes. The majority of the
studies did not describe the specific dosage and costs incurred in implementing the
interventions. Of those who included a financial implication, monetary compensation ranged
from CAD$50 (Quigley et al., 2020) to a $25tgtard (Lee et al., 2019). Other forms of
payments described include parking reimbursements, bus tickets, childcare reimbursement, and

stipends paid from a research grant awarded to the lead author (Cobbing et al., 2016).

Maintenance

What were the adherencecompliance, and uptakerates of thesanterventions?

Overall, the maintenance of interventions varied across studies, with retention rates ranging
from 69%to 97%andvariedlongevity of effects.Studieswith one(Pullenetal., 2014)or two
participants (Harrid.ove and Shrader, 2004; Gale, 2003) had the highest level of compliance
and adherence as the facilitators more closely monitored them. Seven studies did not describe

the adherence/complianaatesof participantsin their interventionprogram(Schnallet al.,
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2021;Leeetal.,2019;DanielsandNiekerk,2018;Merlin etal., 2018;Roosetal., 2014;Chan

et al., 2005; Evans et al., 2003). Reasons for dropouts include those relatmgistical
ChallengeqQuigley et al., 2020; George et al., 2017; Parker et al., 2016; Chan et al., 2005)
such as relocating, scheduling conflicts, transportation issues, weather, and practical reasons;
Healthrelated issue¢Brown et al., 2016; Cobbing et al., 201Bpredom or lack of interest
(MaharajandChetty,2011)andUnspecifiecbr unknowrreasongGeorgeetal.,2017;Cobbing

et al., 2016; Maharaj an@hetty, 2011).Dropout discrepancy was also observed between
interventiong Evans et al., 2003), with more dropouts in ¢tgnitive behaviour intervention

compared to supportive psychotherapy.

8.7 Discussion

In exploring the rehabilitation interventions for people living with HIV (PLWH), the scoping
reviewunveiledvaluableinsightsinto thenatureof HIV -relateddisabilities.Thereis agrowing

public health imperative to incorporate Rpharmacological care interventions into the
comprehensive health framework for people living with HIV (PLWH) as they live longer
(O6Brien et al ., 2020) . The findamggs off r om
rehabilitation intervention strategies that can be utilipedromote health among individuals

with disabilities related to HIV. The recruitment strategies, outcomes, settings of adoption,
facilitators, implemented strategies, and intervention implementation details explored by the
different articles included in éhreview offer valuable insights into the diverse approaches
employed in addressing disabilities associated with HIV. This comprehensive examination
forms the basis for a nuanced discussion on the methodologies and challenges of existing

rehabilitation appaches.

In addressinghewide rangeof disabilitiesthatthis populationfaces this studyrecognisedhe
multifaceted impact of HIV on individuals, encompassing impairments, activity limitations,
andparticipationrestrictionsasperthe InternationalClassificationof Functioning,Disability,
and Health (ICF). Although a majority of the studies in this review addressed impairments
(problemsn bodystructureor function)identifiedby immunologic physiologic healthrelated
quality of life and anthropometric measures, the inclusive approt¢heorehabilitation
interventions implemented aligns with persmntredcare, acknowledging the individualised
needs of PLWH. While Stevens and Nixon (2016) highlighted similar results and called for
furtherresearchocus on otherdimensionsof disability, other studieshavereportedactivity
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limitations as the most predominant issue affecting PLWH (Banda et al., 2019; Kitilya et al.,
2023), particularly in sutSaharan Africa, which is the epicentre of HIV.

Reach

Basedon the burdenof HIV diseaseanddisability, it would be expectedhatlow-andmiddle-

income countries would have a preponderance of rehabilitation interventions to address these
challenges. On the contrary, findings from this review reveal that a significant majority of
studieq63.6%) wereconductedn highrincomecountries.This concentratiormay be attributed

to well established healthcare infrastructures, research capabilities, resources, and funding
availability. However, the presence of studies in lem&idle-income countries highlights a
growing awareness of the imgance of rehabilitation interventions in diverse settings. It
creates an avenue to explore the feasibility of adopting these interventions in regions with
varying resource availability. Thus, understanding the contextual factors influencing the
implemenéation of rehabilitationprogramsn low andmiddle-incomecountriess essentiafor

promoting inclusivity and addressing the unique needs of PLWH in these settings.

Thevariedrecruitment strategiemmployed underscotie challengesn reachingandengaging

PLWH for rehabilitationinterventionsRelyingon studyregistrieshealthworkerreferralsand
collaborationsvith communityorganisationgmergedascommonapproachesl hesefindings
emphasis¢heimportanceof establishingliverserecruitmenichannelto ensureepresentative
studypopulationsOur findingsimply thatrehabilitationinterventionscanbeimplementecbn

both small and large scales, given the variation in sample sizes across interventions. Per
recommendations and guiding principles for future clinical practice guidelines in HIV
rehabilitation (O6Brien et al ., 2020) , it
strategies that would increase sample size and maximise participants' expmstire

advantages of rehabilitation interventions.

Effectiveness

The reviewed studies demonstrated positive outcomes in various domains, emphasising the
potentialof rehabilitationinterventionsn addressinghediverseneedf PLWH. Forexample,

six studies emphasised the effectiveness of multifaceted interventions, combining education,
walking programs, selfnonitoring, and physiotherapy. This integrated approach, as
demonstratedby Rooset al. (2014),Pullenet al. (2014),Jaggerset al. (2013),Maharajand
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Chetty (2011), Parruti et al. (2007), and Gale (2003), showcased benefits in pain elimination,
functional improvement, and quality of life across diverse domains, all reporting statistically
significant improvements. The findings collectively highlight theanced nature of
rehabilitation interventions, with tailored approaches yielding positive outcomes across the

range of disability levels in the ICF.

As thefield of rehabilitationfor PLWH continuego evolve,the positiveoutcomeobservedn

these studies provide a foundation for future research and interventions as well as translation
to service and policy. In a recent midtit ak eh ol der consul tation
determining the effectiveness of rehabilitation interventions ppatd healthy ageing with

HIV was identified as one of the major research priorities. Subsequently, studies included in
our review exploring the integration of innovative approaches, telerehabilitation care,
consideréion of cognitive concerns, the positive impact of education, physical activity,
physiotherapy interventions and the development of multifaceted programs tailored to
individual needs are essential lessons that can inform the design and implementation of

effective rehabilitation strategies for PLWH.

Adoption

Thediversesettingsandfacilitatorsof rehabilitationinterventionshighlight the adaptabilityof

these programs to different contexts. The varied settings in which rehabilitagorentions

were executed in the reviewed studies underscore the adaptability and diverse approaches
within the field. Most studies (n=8) opted for a clinical setting (AbbOdflei et al. 2020;
Maharaj and Yakasai 2018; Webel et al. 2020; Merlin etGdl82George et al. 2017; Parker

et al. 2016; Gale 2003; and Evans et al. 2003), emphasising the importance of structured
environments for rehabilitation. This choice aligns with the controlled healthcare conditions
providedby clinics, ensuringconsistentieliveryandmonitoringof interventionsConversely,
Cobbing et al.,, (2016) explored hothased rehabilitation interventions for PLWH and
described this setting as efficient for kmasource environments where access to institution
basedehabilitationis restrictedln ourreview,severstudiesoptedfor ahomebasedpproach,
acknowledgingheimportanceof tailoringinterventiongo thedaily lives andenvironment®f
individuals living with HIV, further bridginghe gap betweeglinical careandthe realities of
patients' lives and fostering a more patieantric approach. Multicentre studies combining

bothclinic andhomebasedsettingsaswell asevenunconventionasettingdike ayogastudio,
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add another layer of diversity to the execution of rehabilitation interventions that cater to the
diverse needs of PLWH.

The diversity of facilitators involved in the delivery of rehabilitation interventions across the
reviewed studies underscores the multidisciplinary nature of addressing the complex needs of
people living with HIV (PLWH). A significant proportion of studi¢n=5) leaned heavily on

the expertise of qualified physiotherapists and highlighted the importance of specialised care
in addressing physical impairments and promoting functionatvestly among PLWH. The
expertise of physiotherapists is particularlyuadle in designing and implementing exereise
based interventions, which emerged as a common theme across the studies. Clinical
psychologists, as observed in studies by Chan et al. (2005) and Gale (2003), brought a
psychological perspective to rehabilitet interventions. Their involvement speaks to the
recognitionof theinterconnectedness physicalandmentalwell-beingin PLWH. Addressing
psychological aspects, including depression and anxiety, is integral to comprehensive
rehabilitation programs, ensuring a more holistic approach to improving the quality of life.
Social/community health workers, trained volunteers, and research asgiagets crucial

roles in extending the reach of rehabilitation interventions. Their involvement not only
contributedo the accessibilityof interventionsut alsofostersa senseof communityandpeer
supportHowever theabsencef detailedfacilitator descriptiongn two studiegSchnalletal.,

2021; Daniels and Niekerk, 2018) raises questions about the replicability of the interventions

and may hinder the translation of findings into practice.

Implementation

The array of interventiostrategies deployed across the studies reflects the acknowledgement
of the multifaceted nature of disabilities among PLWH. Physiothdrdpgentions emerged

as the cornerstone of rehabilitation strategies, and their prevalence across studies (Roos et al.,
2014;Parkeretal., 2016;AbboahkOffei etal., 2020;Quigleyetal., 2020;Georgeet al., 2017,

Merlin et al., 2018; Lee et al., 2019) highlights their efficacy in enhancing physical function
and weltbeing among PLWH. This is not surprising as physmdpists and occupational
therapists have been identified as vital players in the multidisciplinary approach to HIV
management. Furthermore, the integration of educational components and relaxation
techniques into physiotherapeutic interventions, as obdarvstudies by Roos et al. (2014)

andParkeret al. (2016),signifiesa holistic approachto rehabilitation.Educationcontributes
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to empowering individuals with knowledge about their conditions andnsatiagement
strategies, while relaxation techniques address the psychological dimensions of disabilities,
promoting mental welbeing.

Persorcentred and enhanced care interventions (Abltfi et al., 2020) represent a shift
towards moreandividualised approaches, recognising the unique needs and preferences of
PLWH. Alternative interventions, such as yoga (Quigley et al., 2020), MindfuBes=d

Stress Reduction (MBSR) (George et al., 2017), Skills to Manage Pain (STOMP) (Merlin et
al., 2018), and sleep quality improvement interventions (Lee et al., 2019), signify a broader
recognition of the interconnectedness of physical and mental health. These interventions
address not only the physical symptoms but also the psychological and ehedjoees of

living with HIV -related disabilities.

Maintenance

Of the five domains of the REI M f r amewor k, OMai ntenanced wa
scopingreview. This lack of informationlimits acomprehensivanderstandingf intervention
engagement and hinders the potential identification of facilitators, barriers, or predictors of
adherence. Although this study suggests that rehabilitation interventions can be successful in
addressingdlV -relateddisabilities,attrition wasfoundto beasignificantlimitation acrosshe

studies. Retention rates ranging from 69% to 97% underscore the need for a nuanced
understanding of factors influencing adherence and the lasting impact of rehabilitation
interventions. Studies with low sample sizes, such as Pullen et al. (2014¥td&eiand
Shrader (2004), and Gale (2003), demonstrak@eptionally high compliance and adherence
rates. This trend suggests that closer monitoring and individualised attention may positively
influence participants' commitnt to the intervention. However, caution is warranted in

generalising findings based on studies with limited sample sizes.

Reasons for participant dropouts encompass a spectrum of challenges, revealing the episodic
nature of HIVirelated disability and the impact of socioeconomic factors. Thus, moving
forward, interventions should prioritise addressing logistical challengesrpiorating
participant preferences, and ensuring ongoing support to bolstetdongengagement
(Quigleyetal., 2020;Georgeet al., 2017;Parkeret al., 2016;Chanet al., 2005).In addition,
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tailoring interventions to the unique needs and preferences of PLWH may mitigate issues of

boredom or lack of interest, promoting sustained engagement over time.

Lessondearnt from the scopingreview.

The aim of this study was to extract reproducible intervention strategies from existing studies
that can be adopted for PLWH in Nigeria. The result from this review provides empirical
support for the integration of rehabilitation interventions in the tolcare of PLWH while
acknowledging the multifaceted impact of HIV in the world today. Our findings suggest that
rehabilitation interventions demonstrated effectiveness across domains, emphasising the
success of various approaches such as educationng/alikigrams, and physiotherapy for pain
alleviation, HIV- related disability, and improved quality of life. As shown in table 8.4 above,

the most common rehabilitation intervention that can be executed by a physiotherapist are those
that involve exerciseg&xamples include aerobic exercise, manual therapy, progressive resisted
exercise, peerled exercise, home exercise program, and rehabilitation @ @&sselsand
Niekerk,2018;MaharajandYakasai,2018).Specifically,the exercisesvere combinations of
aerobic, strength, stretching, and functional exercises such as bicep curls, shoulder raises,
triceps pushdowns, and hip, knee, and ankle flexion and extension. These exercises would be

considered for inclusion in the developed exercise program.

Warmup andaerobicexerciseshouldbeimportantto the overallprogrammebecausef their
protective and beneficial effects in cardiovascular health, weight management, immune
function, mental health, energy levemsetabolic health, and overall quality of life. Specific
exercisesargetechatimprovingmusclestrengthandflexibility shouldbeevaluatedWith HIV -

related fatigue and sleep disturbance being common symptoms among PLWH (Voss et al.,
2021), physical conditioning which include endurance training and relaxation techniques
would aid in mitigating these symptoms and improving overall veilhg. Thus.exercise
therapy would be effective in the management of f#lated musculoskeletal problems.

Someof theinterventiongexaminedn thisreviewincludeda combinatiorof thephysiotherapy
intervention and an education component (Roos et al., 2014). Considering that-tiseend
would be individuals with varying education levels, the incorporation of an educational
component alongside physiotherapy interventions is paranoismertinent that the exercises

shouldbe easyto understandand adaptablebasedonthei n d i v inakdsand 6 s
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choice in order taachieve maximal effect. This ensures that information is disseminated
effectively, catering to the diverse needs and abilities of the target audience. Educational
workshopson the benefitsof exercisefor PLWH, alongwith practicaltips forintegrationinto

daily life, can address misconceptions and enhance motivation.

The scoping review showed that rehabilitation interventions do not necessarily have to be
conducted withirthe hospital, asomeservicesan be disseminated community settings or
throughoutreachprogramsgenhancingaccessibilityandengagemeramongPLWH (Abboah

Offei et al., 2020). The adaptability to various settings, including clinics, homes, and
unconventional spaces like yoga studios, ensures a pagietiic approach. Th&tate of the

built environment in Lagos, Nigeria will be put in consideration when planning the setting in
which the exercise will be conducted. Due to the unavailability of free, safe and easily
accessible parks and community centers for exercises insLdgavanson et al., 2020;
Obilaonuetal., 2023),theinterventionprogramwill bedesignedo accommodatbomebased
exercises, utilizing minimal equipment and incorporating exercises that can be performed

indoors.

A homebased program also eliminates barriers related to transportation and safety concerns
(Cobbing et al., 2016; Morandi et al., 2022). However, the review highlights other limitations
posed by maintenance challenges and attrition rates, emphasisingedbefor closer
monitoring and individualised attention to sustain engagement (Cdlladeo et al., 2021).

To promote compliance and adherence, the exercise program will be tailored to individual
preferences and abilities, offering flexibility and conegrtie while promoting engagement and
sustained participation. Additionally, establishing virtual support groups or online communities
allows participants to connect with others facing similar challenges, fostering suuert,
motivation,anda senseof community,which arevital for long-termadherence. Furthermore,
collaborating with local gyms and sport centers to provide discounted access to exercise
facilities or classes expands options for participants and reduces financial barriers. Integrating
behavioral change techniques, such as ge#ling and problersolving skills training,
empowers participants to overcome barriers and develop sustainable exercise habits, ultimately

improvingthelong-termeffectivenes®f exercisgoprogramgor PLWH (Bernardet al., 2018).
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In conclusion, the scoping review showed that exercise plays a role in the prevention and
managementf HIV -relateddisability. Theinvolvementof multidisciplinaryfacilitators,from
physiotherapists to psychologists and community health workers, underscores the complexity
of addressingPLWH'sdiverseneedsThus,therecommendationf®r exercisedevelopmentor

PLWH should:

A Exploreadaptingaerobic strengthenduranceandstretchingexerciseso theneedsand

context of PLWH

A Incorporatenealthpromotion andeducatioron the benefitsof exercis€for PLWH

A Assess the environment and aim for the program to be accessible, safe, and easily

adaptableo varioussettingsjncludinghomebasedcommunitybasedpr virtual platformsin

order toensure adherence and compliance.

8.8 Conclusion

Synthesisindindingsfrom existingliterature thereviewunderscorethe necessityor targeted
interventionan rehabilitationcarefor disability amongpeopleliving with HIV (deBoeretal.,
2019;Brown,2020;0 6 B retak, 8020).Thisreviewgivesaspectrunof approachessedto
manage disability among PLWH. The intervention strategies for PLWH ranged across
physiotherapy interventions, education, geinagement, mindfulness programs, and health
promotion.Theoverlapbetweertheinterventionsuggestshatrehabilitationstrategiesrenot
mutually exclusivebut cansynergisticallycombineto yield morefavourablehealthoutcomes.
Consideringheimpactof theimplicationsof HIV onboththequality of life of individualsand

the associated healthcare costs, this study provided intervention strategies that could be used to
manageH|V -relateddisabilities.As a result,it contributesto the evolving landscapef HIV

careby offering practicalinsightsthathelpresearchergqractitionersandpolicymakersreate

and implement successful rehabilitation programmes.

8.9 Summary of Chapter Eight

Thisscopingreviewwasconductedo explorecurrentrehabilitationinterventionsmplemented

in the managementf HIV -relateddisability globally. Therangeof rehabilitationintervention
strategies included physiotherapy, therapeutic exercise, occupational therapy, supportive
psychotherapy, education programs, and other strategies. Most of the studies reviewed used

strategiegelatedto healthpromotionin exerciseand healtheducation.In reflectingon the
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results of these studies, an intervention program has been developed to address the identified
challengesHowever,a Delphistudyneedgo be conductedo askleadingexpertsvhatshould
be included or excluded from the proposed cortexisitive program.

147



Chapter 9 Development of a contextualised physical activity program for people

living with HIV in Nigeria
9.1 Introduction
This chapter aimed to describe the development of a cesgesitive physical activity
program for PLWH in a lowesource setting presented as a manuscript. Building upon
insights gathered from the three previous studi¢se crosssectional study thadimed to
determine the prevalence of HPélated disability, healthelated quality of life and physical
activity level of PLWH, the qualitative study that sought to understand the barriers and
facilitators of physical activity participation among PLWH)dathe scoping review on
rehabilitation intervention strategies adopted in the management ofdtdiéd disability-
encapsulates the collective findings obtained from these investigations. By synthesizing
findings from each study, we aim to constructragpam that not only addresses the unique
challenges faced by PLWH but also fosters sustainable physical activity promotion strategies
among PLWH in lowresource communities. Through meticulous analysis and synthesis, this
chapter endeavours to addressdhgectives of phase two of this research, which is to 1). To
triangulate data from the previous studies and 2). To explore expert opinion on developing a
holistic andcontextsensitivephysicalactivity programthatcatersto the contextsof PLWH in

low-resource settings.

9.2 Background

Althoughphysicalactivity cannotcureor preventH1V, thereis anestablishedodyof research

that shows the advantages of regular physical activity to enhanceastidng-term results
acrossarangeof chronichealthissuesn peopleof all agegAndersonandDurstine,2019;Lee

et al., 2022). These studies demonstrate that engaging in adequate physical activity positively
impacts the healthelated quality of lifeof people living with HIV (PLWH)) (Ibeneme et al.,
2022). For example, ageing can have significant ramifications for people living with HIV as
HIV and ART use affect the ageing process by causing the immune process to age faster than
usual (The Lancet, 2@2. Thus, even when viral loads are suppressed, and CD4 counts are
preservedPLWH arefacedwith thedoubleburdenof HIV andAnti-RetroviralTherapy(ART)

which contributes to higher rates of inflammation triggering the development of cardiovascular,
remal, neurocognitivepncological,andosteoporotidiseasgWing, 2016).The prevalence of

these HIVirelated conditions is a significant public health concern, with a call for non

pharmacologic interventions (Merlin et al., 2016; Miller et al., 2019).
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To achieve positive health benefits, physical activity has been recommended as an effective,
non pharmacological management strategy for several chronic conditions, including HIV
(ShimandNoh, 2022).Physicalactivity is anyhumanmovemengeneratedby skeletaimuscle
contractionat anincreasednetaboliccostoverabasalvalueat rest(Westerterp2013).When

this physical activity is carried out in a structured, organised, repetitive manner to improve or
maintain physical fitness, it is called exercise. It can be performed in several ways, such as
through aerobic exercises, balance training, strengthemmgtance training, tai chi, and yoga,

and can be engaged at moderate to vigorous intensity (Montoya et al., 2019). Inithé clin
settingandcommonlyamongphysiotherapistsgegularphysicalactivity is recommendeth the
managementegimenfor manyconditionsexceptwhencontraindicatedin which the physical

activity prescribed may be modified (Luan et al., 2019).

Global physical activity recommendations aim to reduce sedentary time. The consensus of
evidencebasedhysicalactivity guidelinegsthatii a d betweestheagesof 18and64 should
engage in 150 to 300 minutes of modeiatensity aerobic exercise, 75 to 150 minutes of
vigorousintensityaerobicactivity, or anequivalentombinatiorof boththroughouthew e e k . 0
(Bull et al., 2020). The duration and intensity may be increased for additional benefits and
modified across age groups and vari@asmditions. Concerning participation in physical
activity, theprevalencef physicalactivity is low globally (Varelaetal., 2021)andamongthe

HIV population(Kitilya etal.,2022).Specifically,peopleliving with HIV faceseverabarriers

to meetingtherecommendeghysicalactivity level. Forinstancejn Nigeria, PLWH accounts

for 3.2% (about 3,229,757) of the adult population (Awofala and Ogundele, 2018), with 66%
of those being physically inactive (Edward et al., 2013; Vancampfort et al., 2018).

Consideringhis, it hasbeendeterminedhatcreatingefficientmethodgor improvingPLWH's
physicalactivity levelsis avital nationalhealthconcernTo developandimplementa physical

activity intervention program for people living witdlV, a variety of context and setting

specific factors must be considered (Mabweazara et al., 2019). Acknowledging that the
prospects for rehabilitation are based on individual functional deficits and must be geared
towards providing persecentred interg nt i ons ( Bri stowe et al ., 2
exploredthedevelopmentimplementationandevaluatiornof evidencebasedhysicalactivity

programsamongPLWH, which is gaining popularity. For instance the Disability and HIV
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policy brief (UNAIDS, 2017) recommended involving peopleth disabilities in the
planning,implementationandevaluatiorof HIV programsO 6 B retak (8020)incorporated

this recommendatiomto the development dfThe Framework of Research PrioritiesHIV,
Disability, and Rehabilitation.” Their framework identified facilitators and barriers to accessing
formal and informal rehabilitation services for PLWH, as well as different models of
rehabilitation service provision. Rehabilitatigmofessionals (such as physiotherapists and
occupational therapists) present at the forum emphasised the significance of creating
interventions aimed at fostering healthy ageing throughout the lifespan of PLWH. However,
sincetheforumwasheldin Canadawith participantdrom Canadathe UnitedKingdom (UK),

Ireland, and the United States, the framework's applicability to other nations, especially

resourcepoor countries, remains unknown.

Although a lot of time and effort has been put into describing the health benefits of physical
activity among PLWH, and there is a large body of literature on interventions globally
(Ceccarelli et al., 2019; Ibeneme et al., 2022; Mabweazara et al., #G83)ital to explore

the components of physical activity intervention programmes, particularly in public health
settings where significant resource constraints exist. Implementing physical activity
interventionprogramme low- resourcesettingshasuniquechallengeshataredifferentfrom
thoseof developedations(Pantojeetal., 2017).Furthermoreimplementationmesearchat this
scaledemandsn-depthinformationon whatspecificimplementatiorstrategiesvould beused,

why and how they would be selected and delivered, and how successful they would be in
improving physicalactivity levelsamongpeopleliving with HIV with limited accesgo social

and health care services.

Triangulation of previous studies

This studyrepresentthe secondhaseof this project.Beforethis presenstudy,thefirst phase

of this project was comprised of three studies aimed at: (1). Determining the physical activity
level; (2). Exploring the barriers and facilitators to participation in physical activity among
PLWH (3). Reviewingtheexistingliteratureon howrehabilitationinterventiondor PLWH are
implemented globally. The analysis of findings from these previous studies employed a
methodological triangulation approach. The outcome of trasn®re nuanced understanding

of appropriate exercise intervention progsatailored for PLWH. The survey revealed that a

significantproportionof PLWH in Nigeriado not meetthe recommendedevels of physical
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activity. This finding wascorroboratedy insightsfrom interviews,which highlightedvarious
barriersto physicalactivity participationjncludingsocioeconomifactors,culturalbeliefs,and
stigma associated with HIV. Additionally, the scoping review identified a variety of
rehabilitation interventions used in managing HBlated disability, emphasizing the
importance of incorporating physical activity promotion strategies into comprehensive care

programs for PLWH.

Through triangulation, it became evident that while PLWH recognize the benefits of physical
activity for their health, they face numerous challenges in engaging in regular exercise. These
challenges range from individukdvel barriers such as fatigue and lack of motivation to
broadersocietalfactorslike inadequaténfrastructureandsocialstigma.Moreover thereview

of rehabilitation interventions strengthened the need for costMitive approaches that
address the unigue needs and constraints WHPIn low-resource settings like Nigeria. Key
outcomes and recommendations from the studies conducted in phase one were extracted in
addition to information from the literature review to develop the research questions of this

study, as shown in Figure 9.1.
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Findings

Literature
review

* Physicalactivity is anintegralpartof HIV rehabilitationandis effectivein preventingHIV -related
disability byreducing the impact of HIV on physical and mental health.

* PublichealthrecommendationstatethatPLWH need ateast150 to300 minutesperweekof
moderate intensity physical activity to accrue health benefits.

« HealthcareprofessionalsuchasNurses/Physiotherapistslucatd®L WH on typesandbenefitsof exercises

Crosssectionalkstudy

» Majority of participants had a poor general health perception about their rstaitts;
Participantexperiencedhemostlimitation in the participationdomain(problemsencountered
because of the society in which they live rather than because of their own difficulties).

* 45.7% of PLWH in Nigeria have a low level of physical activity. Male participants showed
higher physical activity than female participants (26% vs. 18.9%).

* There was a significant difference in physical activity levels by level of education.

» Majority of theparticipantearnedessthanthenationalminimumwageof 3 0, 00 O .

Qualitative
study

» Knowledgeof physicalactivity and itsbenefitsexist,butparticipation instructuredphysicalactivity is poor
» Occupational and transport physical activity are the most common forms of physical activity.

« Participation in physical activity is dependent on several individual and environmental factors.
Barrierssuchaslack of time, fatigue,unsupportiveenvironmentjack of fundingandothersocial
commitments are challenges to physical activity participation among PLWH. Perceived health
benefits, habit, influence by others and pain relief are seen as major facilitators.

* PLWH acknowledge that having medical support is essential in maintaining a good health
related quality of life but access to rehabilitation support is poor ofermtent. There is no
existing referral pathway to physiotherapy inn the HIV centres.

* NursesDoctors,Physiotherapistareperceivedasauthorityfiguresby PLWH, and

they take their recommendations seriously.

Scopingreview

* Physical activity intervention programme for people living with HIV were conducted in-home
based, cliniebased, and commun#yased settings.

* Physiotherapists and trained assistants supervised the implementation of the physical activit
programmes in the clinic and community setting. A-seéinagement approach is adopted in the
homebased programmes.

» Walkingis themostcommonexercisgprogramfor PLWH. Componentsf rehabilitationprograms
from other studies include moderate intensity cycling, aerobic activity, stretching, resistance

h

programs andreadmill walking exercises with a home program.

Contributions to the study

» Thedesignedghysicalactivity programshould
meetrecommendeftequencyandintensitylevel

» Advocacy and recommendation of physical
activity participationby healthcargrofessionalss
instrumental towards increasing physical activity
level

Healthbehavioutheoriegpositthatani ndi v i d
knowledge and understanding of health risks and
rewards are beneficial for motivating behavior.

Thus,educatioron physicalactivity typesandbenefits
shouldbe emphasisednformationon physicalactivity
should be easily understandable to people with low
educatiorevel.

» The physical activity program should be time
sensitiveandeasilyincorporatednto participants
6daily activitieso.

* A safe environment for physical activity
participationis essentiafor theparticipants.
 Healthcareprofessionalén contactwith PLWH
shouldencouragehysicalactivity

ATheprogramshouldincludeexercisesimedat

improving strength, endurance and flexibility
AThe contextual factors that may impact the

implementatiorandeffectivenessf theexercise
program must be considered




Figure 9.1: Key outcomes of the studies from phase 1 and their contribution to the present study
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In summary, the triangulation of findings from the survey, interviews, and scoping review
highlights the complex interplay of individual, interpersonal, and environmental factors
influencing physical activity among PLWH in Nigeria. These insights can infdren t
development of tailored interventions and policies aimed at promoting physical activity and
improvingthe overallwell-beingof PLWH in similar contexts However,certaingapsexistin

the planning and implementation of contextually relevarcise initiatives for PLWH in
resourcdimited settings. To address this gap, a Delphi study attaining consensus by a group

of qualified experts was considered beneficial.

Delphi study

Themainresearch questiongere:

1. whatinformation doPLWH needo know before engaging physicalactivity?

2. whatarethevital component®f a physicalactivity programmemongPLWH in low-
resource communities?

3. whatarethe most appropriatenethods taleliver thisphysical activityprogramme?
4, what are the vital factorsthat could influence the successf the physical activity

programme?

9.3 Methods

9.3.1 Studydesign

A consensudasedstrategybasedn amodified Delphi procedurevasused.Designshatrely
onconsensuslsocalled"collectiveagreement,havebeenusedn variouscontextsjncluding
developing core curriculums, recommendations, and regulations when supporting data is
insufficient (Brujins et al., 2020). The Delphi technique is established based on multiple
administrations of anonymised surveys, usually in two or three ramdiensuring feedback
tothegroupin betweerrounds(ChalmersaandArmour,2019).TheDelphistudywasconducted

online to address the barrier of logistics challenges posed by physical meetings.

9.3.2 Populationandsampling

Appropriate selection of the "expert panel members" is vital to ensure robustness and data
validity. The inclusion criteria required participants to have a minimum of two years of
experienceén their specialisefield, whichwas restricted tprofessionalsn physicalactivity,

exercise,or rehabilitation. Furthermore,participantsneededto meet at least one of the
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following requirements: stakeholder in a clinical decisnaking role, experts who work
closely for and with people living with HIV, affiliation to HIV/AIDS clinic, membership in

physical activity organisations, government entities or universities.

Existing literature in health science recommends a sample size of 8 to 23 participants for a
Delphi study(Shang, 2023). Thus, a purposive sampling method was adopted to ensure that
the final sample accurately represents specific categories of cases in a sampling universe
(Robinson 2014). The researcher obtained contacts through a variety of techniquasgincliud
contactingthe authorsof scientificarticleson the applicationof physicalactivity intervention,
examining conference proceedings pertaining to physical activity intervention in HIV,
systematic searches on social media sites (Twitter and Linkgddgssional networks, and
colleagues in the physical activity and HIV field. The second, third and fourth authors
recommendedxpertfrom connection®stablishedvertheyearsin theacademi@andclinical

space.

Potential participants were contacted via email and phone. Individuals who were unable to
participate were asked to recommend suitable individuals who met the inclusion criteria.
Recruitmentontinueduntil the necessarmumberandvariety of panelmembersvasattained.

Each panellist wasent complete studyetails, including th@urpose of the Delphi, the scope

and timeframe of their anticipated involvement, and instructions on how to give informed
consento participate All participantgaveinformedconsenbeforecompletingeachroundof

the Delphi questionnaire in accordance with the Declaration of Helsinki (2018). Participant
information was dedentified, and there was minimal to no risk to the participants. No
compensatiomwasprovidedto participantsandtheywereinformedof their choiceto withdraw

their participation at any time during the process.

9.3.3 Datacollectionprocedure
Datacollectiontook placebetweerNovember2023andJanuarn2024.Thedatawerecollected

in two rounds.

Round one: The experts were emailed a link to the questionnaire via R&GAppendix
12), a privacy note, and information about the research. The online questionnaire asked panel

membersto provide their biographicalinformation, country, practice environment,and
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gualifications. The first round of the Delphi included four sections offiwat Likert scale
guestions and a freeext comment section that allowed for the suggestion of new opinions on
the followingi exercise information booklet, FITT, implementatistnategies, barriers and
facilitators:

1. Exercisenformationbooklet:For peopleliving with HIV to successfullymprovetheir

physical activity level, the physical activity programme should include a ssinténts that

they can understand. Experts were asked to review an exercise information booklet and pre
exercise screening questions. They were then asked to rank their levels of agreement or
disagreement with each item and to include other items thegidewad necessary when
designing an exercise information booklet andexercise screening questions for PLWH.

2. FI TT: The physical activity program was
Type,T i mEIBT) principle.Expertswereaskedo reviewthesuggesteffrequencyjntensity,

time, and type principle of physical activity. They were then asked to rank their levels of
agreement or disagreement with each FITT parameter and to include other suggestions to
improve the physical activity program.

3. ImplementatiorstrategiesThephysicalactivity programmeshouldbeimplementedn

a contextsensitive setting. Experts were asked to rank their levels of agreement or
disagreement in the settings in which the programme can be carriefixaoiples of such
settings include homkased, communitbased, and virtudbased. Furthermore, participants
were asked to suggest other settings they considered important to implementing a physical
activity program for PLWH in lowesource communities.

4. Barriersandfacilitators:Priortothep r o g r adeu@lepientt is crucialto envisage
thefactorsthatcouldlimit the effectivenes®f the physicalactivity programmeExpertswere

asked to review a list of factors that could influence the implementation of physical activity
programmes among people living with HIV in Nigeria. Examples of limiting factors include
lack of time, lack of resources, and fatigue. They were then askeshk their levels of
agreement or disagreement with these factors ansuggest other factors that could be

considered important.
Thesurveyclosedthreeweeksafteropening.At weeklyintervals,all panelmembergeceived

a reminder email. Data from the online questionnaire was exported to Microsoft Excel for

descriptiveanalysis(frequenciesand percentageso determinewhethereachstatementhad
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reachediconsensuslheconsensuor thefirst roundwassetat 70 percent.Writtenresponses
were subjected to a content analysis.

Round two: Based on the feedback and analysed results, the final output for round one was
compiled, and a draft of the physical activity program was developed. The round two
guestionnaires required participants to evaluate each section of the physical activitynprogra
to obtainanoverallagreemenbn the developedhysicalactivity program.The contentof the

physical activity program was divided into four sections, and it included:

Sectionone:Exercise informatiofooklet
Sectiontwo: Pre-exercisescreeningjuestions

Sectionthree: Progranstructure

o Do Do Do

Sectionfour: Goalsworksheet

A threeweek deadline was given for participants to complete and return the questionnaire.
Reminders were sent every week. Estimated timeoofpletion for each questionnaire was

approximately 15 minutes.

9.3.4 Consensudetermination

Participantsatedtheirlevel of agreementr disagreemenwith eachstatemenon afive- point

Likert scale whichwasdescribedasl = stronglydisagree? = disagree3 = neutral 4 = agree,

and5 = stronglyagregShang2023).The Delphiapproactyieldedqualitativeandquantitative

data from questionnaire responses of both rounds. Although there are various methods of
identifying consensus (such as per cent agreement, a measure of central tendency, proportion
within a range, and response dispersion) (Grant et al., 201i8)paper adopts a specific
approach based on a predetermined level of agreement. In this context, 'level' refers to the
degree of consens (Shang, 2023). Thus, the consensus for the first round was set at 70 per
cent, and the second round was set at 80 per cent (summative of agree and strongly agree) for

each statement.

9.3.5 Dataanalysis
Data were summarised using measures of cetgralency (mean, median, and mode),

frequenciesandpercentages tgive informationabout descriptivstatistics andhe collective
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judgements of the expert panel. Qualitative results were analysed using thematic content
analysis (Braun and Clarke, 2006) to summarise and present the experts' opinions in tabular

form.

9.4 Results

9.4.1 Responseate

Sixty-severexpertsvereidentifiedfor recruitmentnto themodified Delphi study.Thirty- one
experts consented to participate and were recruited (46.3% of target), with -tegtity
respondents at the endtbe first round of the Delphi and twentyur respondents at the end

of the second round. The recruitment process is seen in Figure 7.2 below:

Expert identified and invited
=
o
g (n = 67) Declined (n = 4)
% ) (One expert declined,
= I but recommended two
:3)- Expert consented/recruited people)
(i
(n =31)
No response (n = 2)
Incompletely filled questionnaire
- \ 4
i) = (n = 1)
§ Expert responded
ad (n = 28)
> No response (n = 4)
A 4
N Expert responded
E _
= (n = 24)
04

Figure 9.2: Modified Delphi recruitment and process
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DELPHI ROUND ONE

9.4.2 Demographicharacteristics

A total of 28 participantgespondedo thequestiongor the Delphiroundone.Physiotherapists
represented the highest number of respondents (64.3%). The educational backgrounds of the
experts were diverse, with the majority having doctoral degrees (53.6%) followed by 32.1%
with masterds degr ees. Tticesettingsl veitio 571% gnd 25% e n t
working in university/research and tertiary care settings, respectively. Respondents in this
survey had a mean of 14.74 (+6.5) years of experience in their field, voish oh the
professionalgractisingin Nigeria(37%). Table9.1 showsthe demographicharacteristiceof

participants in round one of the modified Delphi study.

Table 9.1:Demographic characteristicsof the expert panel (n=28)

Demographicinformation
Age
Mean/SD 41.26+7.96
Range 30-64
Gender
Male 22 (78.6)
Female 6(21.4)
Designation
Physiotherapist 18(64.3)
Medical Doctor 3(10.7)
Biokineticistand exercisspecialist 3(10.7)
Researcher 2(7.2)
Exercisephysiologist 1(3.6)
Publichealthprofessor 1(3.6)
Highestlevel of universityqualification
Bachelor'ddegree 2(7.1)
Postgraduat®iploma 2(7.2)
Master'sdegree 9(32.1)
PhD 15(53.6)
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Years ofexperience
Mean/SD
Range
Country ofpractice
Australia
Canada
Ethiopia
Nigeria
SouthAfrica
Thailand
UnitedKingdom
United States
Practice
setting
Primarycare
Tertiarycare
Privatepractice

University/research

14.74(6.5)
5-29

1(3.7)
3(11.1)
1(3.7)
10(37.0)
2(7.4)
1(3.7)

5 (18.5)
4(14.8)

3(10.7)
7(25.0)
2(7.1)

16 57.1)

9.4.3 Physicalactivity program

SECTION 1: EDUCATION PROGRAM

Exercise information booklet: All the experts had over 90% agreement on thesaabions

of the exercisenformation booklet. Additional suggestions on enriching the content of the

exercise information booklet were also provided.

Table 9.2: Exercisaenformation booklet

Strongly Strongly
Exerciseinformation booklet sub disagree |Disagree |Neutral |Agree agree
sections
Why exercise? 5(17.9) |23(82.1)
Whatarethe benefitsof exercisefor |0 4(14.3) |24(85.7)
peopleliving with HIV/AIDS?
What typesof exerciseare suitablefor |0 0 1(3.7) 4(14.8) |22(81.5)
people living with HIV/AIDS?
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How muchactivity shouldyou do? 0 9(32.1) [19(67.9)
Special considerations before 0 7(25.0) |21(75.0)
commencing/ourexercisgrogram

Gettingstartedplanningyourexercise |0 0 0 7(25.0) |21(75.0)
program

Sustainingyour exerciseprogram 0 0 0 7(25.0) |25(92.6)

SECTION 2: PRE-EXERCISE SCREENING QUESTIONS
Pre-exercise screening questionsAll the experts had over 90% agreement on the sub

sections of the prexercise screening questions. One (3.6%gpondent disagreed with

including questions about diabetes history, and 2 (7.1%) disagreed with including questions

about any diagnosed muscle, bone, or joint problems in thexgreise screening questions.

Table 9.3:Pre-screeningquestions

Preexercisescreeningjuestions

Strongly

disagree

Disagree

Neutral

Agree

Strongly

agree

Hasyourdoctorevertold youthatyouhavea
heart condition, or have you ever suffered
astroke

0

0

0

11 (40.7)

16 (59.3)

Do you experienceunexplainedpainsin
your chestat rest or during physical
activity/exercise

6 (21.4)

22 (78.6)

Do you ever feel faint or experience
dizzinessduring physical activity/exercise
that causes you to lose balance?

4 (14.3)

22 (85.7)

Have youhad an asthma attack requiring
immediate medical attention at any time
over the last 12 months?

1(3.6)

10(35.7)

17 (60.7)

If you havediabetegtypel ortype?2), have
you had trouble controlling your blood
glucose in the last three months?

1(3.6)

1(3.6)

10(35.7)

16 (57.1)

Do you haveanydiagnosednuscle bone,or join
problems that you have been told couldrbad
worse by participating in physical
activity/exercise?

0

2(7.1)

9 (32.1)

17 (60.7)

Do you haveany othemedicalcondition(s)
that may make it dangerous for you to particiy
in physical activity/exercise?

0

8 (28.6)

20(71.4)
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SECTION 3: PROGRAM STRUCTURE

FITT: Three times a week was considered the most appropriate eXezgisency (85.7%),

foll owed by four tipneced wietetk g 6@r. 8da) al OBred d
wasconsideredhemostappropriatdevel of intensity(85.7%)for PLWH to engagen physical

activity. Vigorous intensity had the highektvel of disagreement (46.4%) among the
participants. With regards to the duration of exercise, 30 minutes was considered the most
appropriate duration for implementing a physical activity programme for PLWH (85.2%),
followed by 45 minutes (75%).

Frequencyof exercisgprogram

Fivetimesaweek NI

Fourtimesaweek I

Threetimesaweek I
Two times a week I

Onceaweek |
0 10 20 30 40 50 60 70 80 90

B Agreement(%)

Figure 9.3: Frequency of exercisgrogram

Intensityof exercisegprogram

Vigorousntensity

Moderateintensity

Lowintensity

Selfpacedwith agradualprogressiorof intensity

Selfpaced

o

10 20 30 40 50 60 70 80 90

Agreement(%)
[

Figure 9.4: Intensity of exerciseprogram
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60 minutes

45 minutes

30 minutes

15minutes

Durationof exercisgorogram

o

10 20 30 40 50 60 70 80 90

i Agreement(%o)

Figure 9.5: Duration of exerciseprogram

Types of exerciseAll suggested exercise types had over 88§feement level, except for

jumprope,in which 14.8%of the participantdisagreednd48.1%wereneutral All forms of

strength training exercises suggested had over 70% agreement level.

Table 9.4: Types ofexercise

Aerobicactivity Strongly Disagree Neutral Agree  |Stronglyagree
disagree

Warmup 51 10 minutes 0 2(7.1) 7 (25) 19(67.9)

Brisk walking 0 2(7.1) 10(35.7) 16(57.1)

Low-impactaerobicdance |0 5(17.9) 7 (25) 16(57.1)

activities

Jumprope 0 4 (14.8) 13(48.1) 9(33.3) [1(3.7)
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Cool down for 510 minutes |0 0 2(7.1) 7 (25) 19 (67.9)
Strengthtraining Strongly Disagree Neutral Agree  [Strongly agree
disagree
Seatedupper bodyotation |1 (3.8) 1(3.8) 4(15.4) 13(50) [7(26.9)
with weight
Squats 0 0 5(18.5) 13(48.1) 9(33.3)
Glutebridge 0 0 3(11.5) 15(57.7) |8 (30.8)
Pushups 0 2(7.7) 5(19.2) 16(61.5) [3(11.5)
Straightleg raiseswith 0 0 3(11.5) 13(50) [10(38.5)
resistancéand
Flexibility Strongly Disagree Neutral Strongly agree
disagree Agree
Yogaclass 1(3.6) 2(7.1) 5(17.9) 10(35.7) [10(35.7)
Dynamiclunges 0 0 4 (14.3) 16(57.1) 8(28.6)
Staticcalf stretches 0 0 3(11.5) 13(50) [10(38.5)
Overhead tricepstretch 0 0 3(11.1) "15(55.6)(9 (33.3)
Hamstringstretch 0 0 3(10.7) 13(46.4) 12(42.9)
Cat cowpose 0 0 3(12) 14(56) [8(32)
Shoulderrolls 0 0 3(11.1) 14(51.9) |10(37)
Knee tochest 0 0 4 (14.8) 13(48.1) |10(37)

Equipment: All proposedexerciseequipmenthad over 70% agreementevel, exceptfor

pillows, which 44.4% of the participants responded to as neutral.

Table 9.5: Exerciseequipment

Exerciseequipment Agree (%)
Exerciseball 85.7
ExerciseMat 815
Pillows 55.5
Resistancéands 92.8
Dumbbells 89.3
Towels 814
Balanceboard 74
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Context: Concerning the factors to consider when designing a coesémsitive exercise
program for a person living with HIV, participants had over 85% level of agreement on the

listed factors

Table 9.6: Contextual factors that influence participation in exercise

Contextual factors Agree (%)
Par t i dnaneia capadity 85.7
Par t i anotpaiaomt 6 s 100
Par t i duncpomalrdqirements 100
Previousexercise/sportexperience 88.5
Part i evalaalityt 6 s 100
Par t i aicgssonesoarses 96.4
Availability of professionasupport 92.9
Time ofday 92.6

Setting: All suggestedettingshadover70%agreementevel, exceptfor virtual basedwhich

had a cumulative 60.8%greement].7.9% of the respondents disagreeing and 21.4% neutral.

Table 9.7: Exercisesetting

Setting Strongly Neutral Strongly
disagree |Disagree Agree agree
Homebased 0 0 1(3.7) |5(18.,5) [21(77.8)
Communitybased 0 0 1(3.7) |5(18.5) [21(77.8)
Clinic-based 0 4(14.8) [2(7.4) |9(33.3) [12(44.4)
Virtual 0 5(17.9) |6(21.4) [12(42.9) [5(17.9)

i. Synthesisof suggestiongrom round one

Table7.8belowshowsthesynthesi®f all additionalcommentdy theexpertsThesuggestions

werecategorised into themes using thematic content analysis.
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Table 9.8: Synthesi®of suggestiongrom round one

different fitness levels

Theme Synthesis osuggestions

Safetyprecautions Emphasisethe importance of starting slowly and gradually
increasingexercise intensity.

Adaptations for | Provide modificationsfor exerciseso accommodatealiverse

fitness levels and physical abilities.

Exerciseenvironment:

Discusssuitablelocationsfor exercise,consideringfactors like
accessibility, safety, and availability of resources.

Group vs. Individual
exercise programs:

Compare the benefits and considerations of group and indiv
exercise programs, highlighting the potential social support
accountability in group settings.

Behavioural strategies
for exercise promotion

Encourage individuals to restart if initial attempts are
unsuccessful and address when it is appropriate not to exerg

Addressingnythsabout
exercise

Counter misconceptions about exercise for people living
HIV in Nigeria, focusing on nomveight loss benefits to preve
discouragement.

Multicomponent

Emphasis¢heimportanceof includingvarioustypesof exercises

capacity, and interest

exercise to targetdifferent muscle groups and aspects of fitness.
Prioritisation of low- | Emphasis¢heimportanceof affordableor homemadequipment
cost equipment for individuals with financial constraints.

Individual goals,| Emphasiseheimportanceof tailoring exercisgprogramso meet

individual needs, preferences, and capabilities while consid
personal interests and goals.

Diverse settings for
exercise

Emphasise the importance of individual preferences in chog
the exercise setting, acknowledging that what works best for
person may differ fronothers basedn personal preferences g
circumstances.

Documented
instructions

If feasible, pictures/diagransdiouldbe given tothem.

Scheduledreview and
feedback

Recommendscheduledeviewandfollow-up sessionso monitor
progress and provide participant feedback, fostering
accountabilityandmotivation.

Supervision andafety

Advises on the importance of supervision by exer
professionals, particularly considering rapid health st
changes, ageelated factors, concurrent health conditions,
ensuring exercise safety.
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DELPHI ROUND TWO
DEMOGRAPHIC CHARACTERISTICS
A response rate of 86% wastained in round two, with 24 of the 28 participants from round

one responding in round two. The sections below outline the results of round two.

SECTION 1. EXERCISE INFORMATION BOOKLET
All the experts had over 85% agreement on gsbhbsections of the exercise information
booklet. Additional suggestions on enriching the content of the exercise information booklet

were also provided.

Table 9.9: Exercisenformation booklet

Exerciseinformation booklet FAQs Agree (%)

Do theFAQscoveracomprehensivecope? 87.5

Havethe contentof the FAQsbeencomprehensiveladdressed? |91.7

Is the overall content of the exercise information bookle/87.5

comprehensive?

SECTION 2: PRE-EXERCISE SCREENING QUESTIONS

Therewas oveB5%agreemenby theexperts orthe prescreeningjuestions.

Table 9.10: Preexercisescreeningquestions

Pre-exercisescreeningquestions Agree (%)

Do the pre-exercisescreeningjuestionsoveracomprehensivecope? |87.5

Is the overallcontentof the exercisanformationbookletcomprehensivg91.3

SECTION 3: PROGRAM STRUCTURE
Synthesis and collective feedback of all panel members' Round 1 responses was used to

develop the exercise program guide draft (Appendix 13)
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Table 9.11: Program structure

Program structure Agree (%)
Do theexerciseslescribechbovecoveracomprehensivecope? 91.7
Is the overaliconcept othe programstructurecomprehensive? 91.7
Doesthe physical activitygoalsworksheet addresbeintendedobjectives? (95.9

with HIV in low-resourcesettings?

In general arethe contentsof the exerciseprogramsuitablefor peopleliving

95.8

SECTION 4: IMPLEMENTATION STRATEGY
O 80%

ensure compliance and adherence to the exercise program.

The experts had

Table 9.12: Implementation strategy

C O n iemy) indicatingangaswees tae n t

Implementatiorstrategy Agree (%)
Doesthe actionplafi o r 0 a d h e anesffectieedppraach? e r 82.4
Is theactionplanfor 6 ¢ o mp | congpreleeresive? 91.3

ii. Synthesi®of suggestionfrom Round2

Figure 7.6 below shows the synthesisof all additional commentsby the experts. The

suggestions were categorised into themes using thematic content analysis.
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Exercise
information
booklet

» Termssuchasmoderateandhighintensityexerciseshouldbe expressedn simple
layman's term while retaining the scientific connotations.

« https://csepguidelines.ca/guidelines/adutt3-64/

Pre-screening
guestions

» Theseprecautionscanbe stratifiedin hierarchyafter scoringthen YE®r NO.

wA programshouldbe personcentred, goaloriented andbasedon the abilitiesand
interests of an individuako the FITT principles might change based on the above

and should also be flexible based on the potentially episodic nature of HIV.

P ro g ram wFillingup a plasticbottle for resistanceraining canbe a costsavingor cheaptool
for strengthening exercises.
Stru Ctu re « Eventhoughthe durationis dependenton the individual,it's goodto mentionthe
minimumdurationwhichthe individualshouldtry to build up. Individualsmaynot

necessarily achieve the minimum duration at a time, but it can be built up. The
essence is to use the target as a motivator.

wPLWHansignup for alocalor onlineaccountabilityor supportgroup

I m p | e 11 e nt atl O N 3:) ensure they discussed their fitness and request a referral for fellow
wForadherence pleaseconsidemphysicakctivity assessment clinics,
St rate gy suchasphysicalctivity vital sign(PAVS)

Figure 9.6: The synthesis of alladditional commentsby the experts

9.5 The developedphysicalactivity program

This study aimed to develop a physical activity program for people living withrelated
disability in Nigeria. Data were collected by cressctional survey, Hiepth interviews of
PLWH, a scoping review of relevant studies, and a modified Delphi study. The developed
physicalactivity programwasnamedd N a t ExeroiselpgradeProgram- N E X U ebause

it symbolizes a national initiative aimed at upgrading and enhancing the exercise and fitness
levels of individuals with disabilities. The term "upgrade" signifies a positive transformation
or improvement, reflecting the program's goal of promotietter halth and weHbeing
through physical activity. Additionally, "national" emphasizes the widespread reach and
inclusivity of theprogramacrosaNigeria, highlightingits accessibilityandpotentialimpacton

a broad scale. The NEXUP is thereby presented below:
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NATIONAL EXERCISEUPGRADEPROGRAM
(NEXUP) HANDBOOK

CONTENTS

PURPOSE

FREQUENTLYASKED QUESTIONS
PRESCREENINGQUESTIONS

MY EXERCISEPROGRAM
WARMING UP
AEROBICACTIVITIES
STRENGTHTRAINING ACTIVITIES
FLEXIBILITY/BALANCE EXERCISES
EXERCISESWITH EQUIPMENT
EXERCISESAT HOME
COOLDOWNAND STRETCH
HELPFULTIPS
EXERCISEGOALSWORKSHEET



PURPOSE FREQUENTLY ASKED QUESTIONS

This handbook was developed to support people living with iy~ Why exercise?
low-resourcesettinggto improvetheir physicalactivity level. It shows T Do you want to feel better, move better and sleep better?
you differentexerciseshatcanbedone,givesyou informationabout Experts now say that any physical activity counts toward
how to safely exercise, and stay motivated even if you do not have better health even just a few minutes!
access to fancy gyms or equipment. The goal is to provide you with T Staying active is important for people living with human
thetoolsyouneedto feel betterandstayhealthy,no matterwhereyou immunodeficiency virus (HIV)
live or what you can access. What are the benefitsof exercisefor peopleliving with HIV/AIDS?

A well-designed physical activity program can help make your HIV
We haveincludedlots ofdifferentexercisegor youto try out. treatment more effective and give you more energy.
Startwith the onesyou like andfind easy. Thenas you gestronger, Also, certain antiretroviral (ART) drugs increase your risk of

you can try some of the other exercises too. Each week, aim to do adeveloping healtironditions such as unhealthy cholesterol, changes

bit more than before. It is important to do exercises you enjoy. N body fat., type 2 diabetes, heart problems or weak bones. Both

Remember to warm up before you start and stretch afterwards. aerobicactivity andstrengthtrainingimprovethesehealthproblems.
You can do these exercises at home, in your neighbourhood, or at a
gym. We hope you will feel better and stronger with each week. Note: Thereis no evidencehatregularmoderateexercisesuppresses

the immune system.

Safety first Before you start any exercise, including using this

handbook, talk to your healthcare professional to ensure it is safe.



What types of exercise are suitable for people living with Planning your exerciseprogram

HIV/AIDS? Keep It Simple: Sitlessandmovearoundmore! Takea walk, dance

Aerobic activity and Strength training are very important for people in thekitchen.Takethe stairs.Find opportunitiego movethroughout

with HIV becauséheycanhelpslowdownthelossof muscleor bone, the day. It all adds up.

sometimes caused by the virus or HIV medications. Be Active with a Friend: Do activities that you enjoy and find an

Although Aerobic activity and strength training are at the heart of a activity buddy at home or work. Those who exercise with a friend

program for those with HIV/AIDS, you may enjoy and benefit from  t€nd to stick with it longer than those who go it alone.

other options such as playing outdoors, dancjmga, flexibility Motivation: Use an activity tracker or smartphone app to measure

exercises, gardening, and balance training. your progress and stay motivated.

How much activity should yowlo? Sustainingyour exercisegprogram

Build up to doing at least 150 minutes a week of modénamsity A Consider your fitness level before engaging in vigorous

activity (like a brisk walk, light bike, water exercise or dancing). ©€Xerciself youexerciseattoo highof anintensity,youwill tire

Remember: Fit in 5 or 10 minutes here and there. Alternatively, go OUt duicker.

for 20-30 minutes. Be active, however, and whergwer can. AProgressnay beslow atfirst. Startata comfortableeffort level

ATotal activity time is more important than intensity. Start low and

Will any medications you are taking affect how you respond to 90 Slow!

exercise? Alf you havepainfor morethan2 hoursafteractivity, go shorterand

Many HIV drugs can cause side effects, including diarrhoea, ©2Sier nextime.

dizziness, headaches, fatigue, fever, muscle aches, nausea, anéWarmupandcooldownataIeisurelypacebeforeandafterexercise.
vomiting. Work with your healthcare team to adjust your activity

program.



Note: Exerciseis not only for peoplewho wantto loseweight.Being
physically active can improve your brain health, reduce the risk of
diseasestrengtheryour bonesandmusclesandimproveyour ability

to do everyday activities.

Special considerations before commencing your exercise program.
Completea pre-exercisescreeningrom your doctor,physiotherapist,

or healthcare provider. Talk to your healthcare provider before
commencing yourexercise program, especially if you are having

HIV -related symptoms or side effects from ARTSs.

PRE-SCREENING QUESTIONS

Thepre-screeningassessmers to createa safeandtailoredexercise
planthatalignswith your healthstatusfitnessgoals,andpreferences.
Regularreassessmentsay alsobe recommendedo adjustexercise

programsasindividualsprogresr if therearechangesn theirhealth

status.

Preexercisescreeningjuestions

Yes/No

Hasyourdoctorevertold youthatyou haveaheartcondition,or
haveyou eversuffereda stroke?

o}

Do you experienceunexplainedpainsin your chestat restor

duringphysicalactivity/exercise?

o}

Do you everfeel faint or experienceadizzinessduring physica

activity/exerciseéhatcauseyouto losebalance?

Have you had an asthmaattack requiring immediatemedica

attentionatanytime overthelast12 months?

o

If you havediabeteqtype 1 or type 2), haveyou hadtrouble

controllingyour bloodglucosen thelastthreemonths?

o}

Do youhaveanydiagnoseanuscle bone,or joint problemghat
you have beentold could be madeworse by participatingin

physicalactivity/exercise?

o}

Do you have shortness of breath at rest or with mild exert
Do you havetroublebreathingwhenyoulie downor sleep? D¢
you feel unusualfatigue or shortnessof breath with usua

activities?

Do you haveanyfearof exercisepr haveyou hadanyprevious

injuriesfrom exercising?

Do you haveany other medicalcondition(s)that may makeit

dangerousor youto participaten physicalactivity/exercise?




MY EXERCISE PROGRAM intensity three or more days a week to enhance functional

This program is expected to be easy to learn, accessible and cost capacity.

effective to execute. WHO recommends that people living with HIV T The amount of time spent being sedentary should be limited.

should: Replacing sedentary time with physical activity of any

1 Do at least 1500 minutes of moderafatensity aerobic intensity (including light intensity) provides health benefits.
physical activity weekly.

1 Do musclestrengthening activities at moderate or greater A key point in this handbook is to encourage you to adopt a

intensityinvolving all majormusclegroupstwo or moredays physically active lifestyle based on your goals, capacity, interest,

a week, as these provide additional health benefits. and access to resources.

1 For fimoderate intensityd, tHusheigloynggxgrgiseshave peen qurated tqsyiatieys o
can still tal k, but youore \ﬁ%}ti'ngksiny]vtachWeaegeaciseec?‘nob%cd)%duc&e% at hol ding
conversation becomes more difficult. Your muscles would
feel tired after completing a set of 8 to 12 repetitions while,
for AQrneatsar yio, you should feel |l i ke youdbre pushing
yourself, and after 6 to 8 repetitions, you may need to rest
because of the level of effort required. Talking during this
level of intensity is difficult.

1 As part of their weekly physical activity, PLWH should do
varied multicomponent physical activity that emphasises

functionalbalanceandstrengthtrainingatmoderater greater



WARMING UP ACTIVITIES

These include activities that can be carried out toyger body
warmed up. These activities require no equipment and can be
conducted at home, the gym, the community, and the clinic.
Shadowpunches(sitting)

Sit onachairwith yourfeetplacedonthefloor.
Alternatestretchingonearmatatimetowardthe

ceiling with a clenched fist.

Shadowpunches(standing)

Stand with your feet hiwvidth apart and yot
armsin a boxing positionin front of your body.

In turns, box by stretching your arms out w

clenched fists in front of your body.

Marching on thespot(sitting)

Sitonachair.Lift yourfeetalternatelyfrom

the ground.

Marching on the spot

Standwith achairin front of youandusethe
backrest to support yourself with one he
Lift your feet alternately from thground.
Useyourotherarmfor armswingmovemen

as you wal ko.

Shoulderroll

Draw largecircleswith your shouldersRoll
the shoulders backwards, upwal
forwards, downwards and then back to
starting position in a fluid motion. Proce

directly with a new repetition withot
stopping.



AEROBIC ACTIVITIES
t Theseincludeactivitiesthatincreaseg/our breathingandheartrateby

Low-impact aerobic dance activitiesan also serve as wamap

exercises. You can engage in these exercises with or withou
about164-76% of the maximum heart rate. The examples below

music.
:ﬂg_% ',:’i require no equipment and can be conducted at home, in a gym,
) ,,&::J /J;j;'?h :,;}{ o-f’% community, or clinic.
=17 &5 Qo ,,;:j 'fxiﬁ—r;/ @\ Brisk walking
- if;f | Keep a good posture and head straight.
ijlj \ your arms actively, especially when setting
___,f_/\"' the speed. Keep yoshoulders relaxed. Stril
]
/ /\ the groundfirst with your heel,roll throughthe
@,{3’ é} step from heel to toe and push off with y
toes.
Skipping
;’f;}‘ Start the exercise with a few jumps to find
E X rhythm. Jump up and down by actively us
;"“’J;- ' your ankle joint. Your shoulders must t
:‘{T relaxedduringtheentireexerciseandit is your
L%

& wriststhatcreate movemern therope.



<t > Jumping jacks
--':'j;-:‘_»\x Jumpto the sidewith bothlegssimultaneously

as you lift your arms over your head.

|-

Jumpwith knee liftsin different directions.
Jumpforwardwith onekneemovingforwardandthensidewaysrepeat

alternately.

STRENGTH TRAINING ACTIVITIES
Strengthening exercises are designed to increase the strength of
specific groups of muscles by loading the muscles. These activities
can be carried out in different settings depending on the choice and
availability of resources. For exercises that requireight or
resistancecommonhouseholdtemssuchasawaterbottlefilled with
water can replace gym equipment such as a dumbbell.

Glute bridge

Lie onyourbackwith the solesof your feet

on the floor and your arms out to the s

Tilt your pelvis backwards. Raise yc

pelvis from the floor until you lie on you
ks

shoulder blades only. Lower and ra

slowly

Squat

Stand with a hipwidth space between t
legs. Bend down untilapprox. Ninety
degreesn theknee,stretchthe buttocksout
as you would take a seat on a chair, ar

the same time, move the arms forward.



FLEXIBILITY EXERCISES
Flexibility exercisearedesignedo improveflexibility andmobility.
It is best incorporated with rhythmic breathing exercises. These

exercises can be done without any equipment or accessories.

: ~ SN Chi lpasé s
Pushup IR
A\ Sit onyour kneesandlower your upper body
These can be done against the floor or the wall. Place both ﬁ\/b L\.‘q Y Y PP ’
[ toward your thighs. Stretch your ar

on thesurface. Lower yourself towards the wall by bending

_ forward above your head and feel your b
elbows. Press yourself out by extending your arms. Slowly r

. . . _ stretch. Hold the position for 30 seconds.
to the starting position. The exercise should be painlessand

performedwith an evermovement.
Cat and cowstretch

7" ]\  Get down on your knees, resting on y

% gy ;53, _t:;;f/ T Lf‘é_\ handsTightenyourstomachmusclesSlowly
I“L:‘J;_J ey ;'f j"h“\:@j = bend your back and ensure you feel tl

- Jf!,—x "-f:i j . C@ stretch in the back musclexwepeat the
_j/L_téb\ exercise by making a curve with your bacl

Rowingmovements = N
Sit on achair or lie on your back with your feet on the grot |
Stretch your arms forward as you lean forward with your u

body.Moveyourtrunk backagainandpull yourarmstowardsyour

chest at the same time. Slowly lower back and repeat.



Back rotation exercise

Sit onthebuttockswith spreadegs.Place
your palms against each other dmihg
them to the outside of your left kne
Stretchthearmsandsit up straight.Siton
the buttocks with spread legs. Place y
palms against each other and bring tl
totheoutsideof yourleft knee.Stretchthe

arms andsit up straight.

Dynamichamstring stretch

Lie in asupinepositionwith yourlegsbent.Graspthe undersideof
the thigh with both hands and pull the knee towards your ¢
Alternately,stretchandbendthekneejoint to stretchthehamstring
muscledynamically.You will feel the mosttightnesswhenyour
leg isstraightened.”

BALANCE EXERCISES
Balanceexercisesredesignedo improvestabilityandcoordination,
helping you stay steady on your feet and reduce the risk of falls

Singleleg standon a balancecushion

Stand on a pillow (or fold a mat a
standonthat).Standon onelegwith the

— kneealittle bent.Hold the otherleg out
in the air and grab hold of your hi
with your hands. Try to keep your
balance.

Plank

, T [ = Position yourself on hands and tc
with your body forming a straight lir
from your shoulders to your ankle

Hold this position for some seconds



KneeStandingBalance (e
ol
Standon your kneeson a matwith your [ )
g . . g __T:'é‘}; I
handsplacedin yourside.Moveoneleg - w-}%\?%“f
<YLY
forward andplaceyourfootonthemat. x“l ,!'L
Slowlymoveit backto startingposition. (:{ =4 :;ﬂ
Cycling
EXERCISES WITH EQUIPMENT You maychooseaprogramandstartthe cycleor just pressquick-start.
Dependingonavailability andaccessibilityto exerciseequipmentand To change the resistance, press glusinus, ando finish, pressstop.

accessories, the following exercises can be conducted in the gym,
community,or clinic. Theycanalsobe modifiedby replacingcertain
equipment with household items as appropriate.

Treadmill

You canchoosea programandstartthe

treadmill, or just press start. Pre
plus/minus to change speed, and ar SeatedJpper BodyRotation with balland weightplate

up/down to change inclination. To Sitonabig ball with yourfeetstableontheground.Hold aweightplate

finish, pressstop. in your handsandyour armsextendedn front of your chestMove the

weight plate from side tside by rotating your upper body.



Exerciseband

Various strengthening exercises can be conducted with a resistance
band. Secure the band around the ankles, knee or foot. Stretch one let
out to the side with your togminting forward. Slowly go back to the

starting position and repeat.
Hand weight/Dumbbell

Various strengthening exercises can be conducted with a dumbbe%it on a mat holding a dumbbell in both hands. Slightly lean back and

kettlebell or any hand weight. Bend forward with a dumbbell in oneic, bothlegsoff theground.Rotateyour bodyby movingthedumbbell

hand, supporting your other hand on the bench. Let your arm with thferom side toside

dumbbell hang down and move it back and forth.



EXERCISES AT HOME COOL DOWN AND STRETCH
Doing someactivitiesathome agpart ofyour dailyroutine You can finish your exercises by marching at a relaxed paceZor 1

minutes, then perform the following stretches.

Cheststretch
Sit upright on a chair with a chair back. L

your armsandplacethembehindyour head
Leanbackwardgowardsthechairbackasfar

asyou can.Exhaleatthebottompositionand

relaxbeforeinhalingandbendingforwardas
far as you can. Let your elbows lead the

Housechores movement.
Doing houseworksuchas fetching waterfrom a well, pounding pe. Calf stretch
food, and handwashing clothes helps build upper lsteyngth. ( t/’) Standuprightwith theactiveleg placedon a
X chair or something similar; your knee
:\@7 flexed.Putsomeweightonthelegwith your

elbow.Feelit stretchat the backsideof your
lower leg (calf). Hold the position,returnto
the startingposition,andrepeat.



MY EXERCISE GOALS WORKSHEET
My goal

HELPFUL TIPS

We have created four different categories, each with a few activities

thatyou canpick from to mix andmatch.You canpick your favourite The things | currently do for physical

exercises to create your routine. activity are?

(what forms of exercisesdo you do at

present?)

My goals for physical activity are?
(what do you aim to achieveby doing

exercisesp

Activities | would liketo try?
(from the exercisesabove,chooseat

least one from each categQry

What could stop me from achieving m
goal?
(are there any factors that could limit

you from participating in exercisg?

What canl do to overcomd¢his?




My plan

When will | do myexercises?

Mon/Tue/Wed/Thur/FriSat/Sun

ExerciseDiary

Date
(e.g.Monday2nd)

Comments

(e.g. did notlo a specifiexercise)

How manytimesin aweekwill

| do myexercises?

How manyminutespersession

of exercise?

How much exercise will do?

Evaluation

Havel achievedmy goal?

Whatactionshavel taken?

Whatcouldl do differentlynexttime?




9.6 Discussion

The primary aim othis Delphi study was to develop a physical activity program for people
living with HIV in low-resource communities, with consideration of the Nigerian context. To
consolidateexpertknowledgeaboutthe physicalactivity program,participantsvererecruited

across different areas of expertise to form an expert panel. The panel was to contribute to the
program development process by evaluating the proposed program and providing
recommendation® enhanceahe exerciseprogram(Shang2023).The draft exercisgoprogram
wasdividedinto four sectionsdasedn theidentified subgoalsThe guidesectiongocusedon
educational content, the designed exercise program, and motivational strategies to improve

exercise participation.

1. Educational content

While PLWHsmay have general knowledge and awareness of exercise and its importance,
experts from our study agreed that specific information regarding the role of exercise among
PLWHsis important.As evidencedy commentdrom the qualitativestudyexploringbarriers

and facilitators of physical activity participation among PLWHSs in Nigeria (Oladejo et al.,
2024) (in press), if PLWHSs are provided with information regarding exercise, they are more
likely to proactively engage in behaviours that promote the#ralvhelth and welbeing.
Specific information on exercises for PLWH offers participants the meelded awareness
andknowledgeaboutthehealthbenefitsof exercisehowto commenceanactivelifestyle, what

is required to start the programme and howdbieve the programme's goals (Haseler et al.,
2019).

Theinformationprovidedemphasisetheimportanceandbenefitsof exercisdor peopleliving

with HIV/AIDS. The FAQssectionchallengesnisconceptionaboutexercisestressinghatit

is notsolely for weight loss but offers numerous health benefits, including improved brain
health, disease risk reduction, and enhanced functional capacity for daily activities. It also
acknowledges that the recommended duration for physical activity is aflhastinutes of
moderateintensity exercise per week (World Health Organisation, 2023). However, daily
routines that include transportation activities and occupational activities such as walking to
work, walking as an aspect of work (hawking), and doingskaork such as fetching water
from a well can be integrated to contribute to achieving the weekly target of 150 minutes of

moderateintensity exercise(Lee et al., 2021; Evanset al., 2022). Although not traditionally
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considered exercise, these everyday activities significantly promote physical health and can

supplement structured exercise routines in the Nigerian context.

2. Pre-exercisescreeningquestions

Before commencing any exerciggogram, individuals should undergo a -{epeercise
screening and consult with healthcare providers (ACSM, 2018; Armstrong et al., 2018),
especiallyif experiencingHIV -relatedsymptomsor ART sideeffects.Consideringhelack of
accessible healthcare providers, the experts suggested that a set-tofeatgrstand pre
exercisescreeningjuestionshouldbe compiledto helpidentify underlyinghealthconditions

or risks that could be exacerbated by physical activity. Screening questionsedtiicare
providersto assesfactorssuchascardiovasculahealthmusculoskeletabsuespr medication

side effects, which may impact the safety and suitability of exercise (Armstrong et al., 2018).
Thus, by understanding an individual's health status and potential risks, healthcare providers
can tailor exercise recommendations to accommodateifispeeeds and limitations.
Furthermore, prexercise screening empowers individuals to participate in their health and
well-being actively. This seliiwarenes fosters a sense of empowerment and autonomy,

promoting longterm adherence to exercise programs and overall health management.

3. The designed exercis@rogram

Within this Delphi study, the expertsodé opin
captured by administering structured questionnaires and conducting iterative rounds of
feedback and consensbsilding discussions (Shang, 2023). Most experts agreethieat
exercise program should incorporate aerobic exercises, strength training exercises, flexibility,
and balance exercises. A recurrent suggestion by the experts is for the selected exercise to be
based on the abilities and interests of an individuas &f utmost importance that context
sensitiveexerciseprogramsaretailoredto the needsof thetargetpopulation(Ma et al., 2021).
Regarding this, the experts recommended that in aré@aurce setting, exercise regimens
shouldbe designedo necessitateninimal or no equipmentReadilyavailablehouseholdtems
canberepurposeavhereequipments necessaryo fulfil theintendedobjectivesForexample,

filling up a plastic bottle for resistance training can be a-sasing tool for strengthening

exercises.
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While acknowledging that the duration of exerorsgies according to individual capabilities

(Box et al., 2019; Rooney et al., 2023), it is beneficial to establish a minimum duration for
individuals to aim for and gradually build upon. Attaining the minimum duration may not be
immediate, but it serves asmotivational benchmark. Therefore, individuals are encouraged

to selfregulateheirdurationandintensity,ensuringgradualprogressiormvertime. Thesetting

in whichtheexercisas conductedlepend#ntirelyontheindividual, with eachlocationhaving
advantages and disadvantages, necessitating careful consideration of factors such as
accessibility, safety, and environmental conditions (Li et al., 2017). For example, while an
individual might prefer to attend group exercise sessions in a comnfanitiye benefit of

having an accountability or support group, this might not be feasible for someone who has
limitations interacting in a social setting and would instead conduct their exercises at home
(Morandietal.,2022).Theexpertsecommendhatthe exercisgprogramdesignshouldinclude

clear documentation with easily understandable exercise descriptions supplemented with
pictorial representations where applicable. This suggestion is important because clear and
comprehensivdocumentatioffiacilitatesunderstandingndadherencéo theexercisgprogram
(ColladoMateo et al., 2021), especially in len@source settings where access to professional

supervision may be limited.

4. Motivational strategiesto improve participation in the exercises

Factors that could act as barriers and facilitators were identified in the context of the target
population and ranged from individual characteristics to external environmental conditions.
Availability andaccesso resourcessuchasexercisdacilities, parks,or communityprograms,
playacrucialrolein determiningparticipationlevels(ColladoMateoetal.,2021). Theexperts
suggested that financial capacity plays a significant role as people with low socioeconomic
powermayfacebarriersto engagingn physicalactivity andhavelimited accesso recreational
facilities. In contrast, those with convenient access are more likely to participate regularly.
Furthermore, professional support, including guidance from fitness trainers, physical
therapists, or healthcare professionals, can positivelyeinder participation by providing
personalise@xerciseeecommendationsnonitoringprogressandaddressinginy concernsor
barriersfacedby participant{CunninghanandO 6 S u | 20R1yCalladoMateoetal.,2021).

Thus,theexercisgprogramwasdesignedo prioritiseindividualsto takeanactiverolein their

healthand well-being. By understandingheir limitations and capabilities,individuals can
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makeinformeddecisionsaboutparticipatingin physicalactivity andadoptstrategieso ensure
adherence (Bullard et al., 2019; Collaliateo et al., 2021). The experts advised enhancing
the exercise program's effectiveness using an exercise goals worksheet, which helps clarify
objectives, establish realistic targets, and track progresstioverWith their exercise goals
tailored to their unique needs, preferences, and abilities, PLWH can use the exercise program
to improveaccountabilityandstaymotivatedto achievetheir physicalactivity goals(Lachman

et al., 2018).

9.7 Conclusion

Usinga Delphi method,we havedeveloped programfocusedon improving physicalactivity

levels through educational content, a designed exercise regimen, and motivational strategies.
The educational component emphasised the importance of exercise, dispelling myths, and
integrating daily activities into weekly activity targets. {@sarcise screening questions were
proposed to identify health risks and tailor exercise recommendations, promoting self
awareness and safety. The designed exercise programporated aerobic, strength,
flexibility, and balance exercises, emphasisimgjvidual capabilities anchinimal equipment
requirements. Motivational strategies addressed barriers and facilitators, such as financial
capacityandaccesgo resourcesaimingto empowerindividualsto takeanactiverole in their

health. An exercise goals worksheet was recommended to enhance accountability and
motivation, facilitating goal setting and progress tracking. Overall, the program prioritised
individual empowerment and tailored approaches to promote sustained participation in

physical activity among people living with HIV in leresource settings.
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Chapter 10 Integrated discussion

10.1 Introduction

This chapter presents a consolidative discussion of the findings produced by this doctoral
resear ch st tRdlated Disabilitye Develbgkent of a Contextualised Physical
activity Programodo. Four studies wucedfremtbeonduc:t
studies. The insights gained from these studies offer valuable contributions towards the
developedhysicalactivity program.For studiesoneandtwo, datawerecollectedfrom seven

HIV and AIDS testing and treatment centres in Lagos, Nig&iady three was a scoping
review of available evidence, and study three was a modified Delphi process with an expert
panel A descriptiveoverviewandkeyfindingsfrom thesix manuscriptareprovided followed

by asynthesisediscussiorof theresultsjncludingthes t u dnyit®amdstrengthsTheoverall

study results are from a collective of four studies whose results are represented as chapters in
Table 10.1

10.2 Overview of studies

Fourstudiesvereconductedo addresshe study'saim, whichis to developa contextsensitive
physical activity program for people living with Hikélated disability. The first study was a
crosssectionaktudywith threeobjectivesvhichwereto exploretheprevalencef HIV -related
disability (chapter four), the healtelated quality of life of PLWH (chapter five), and the
physical activity level of PLWH (chapter six). In Chapter Seven, a qualitative study was
conducted to explore the nuanced experiences of PLWH congerontextual factors that
influence their participation in physical activity. Chapter Eight mapped the range of
rehabilitationstrategiesisinga scopingreviewmethod.In Chaptemine, the physicalactivity
program was devepeed, and a Delphi study sought an expert panel's opinions to improve the

program.
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Table 10.1: Overviewof studies

IPAQ

andunpublished).

Phaseone Phasetwo
Study one Study two Study three Study four

Objectives To determine the pattern and To determine the barriers | To identify the Todeveloptheexercisebased
prevalence of Hirelated andfacilitatorsto physical | implementation strategies | intervention program
disabilities, health status and activity participation adoptedn therehabilitation
physicalactivity levelamong among PLWH in Nigeria | of disability experiencedby
peopleliving with HIV in Nigeria PLWH

Data needed The patternof disability, medical | Experiencesnfactors Rehabilitatiorprogramdor | Triangulatedesultsfrom study
symptomshealthstatusphysical | influencing physical people living with HI\A one to three
activity level activity participation relateddisability

Study design Crosssectionalkstudy Qualitativestudy Scopingreview Modified Delphistudy

Study setting HIV/AIDS Testing andTreatment| HIV/AIDS Testingand Virtual Virtual
Centresn Lagos TreatmenCentresn Lagos

Source ofdata | MSQ,WHODAS 2.0, MOSHIV, | Oneon-oneinterview Relevantdata(published Expertpanel

Samplesize

384 participants

Minimum of 15 participants

Thereis nolimit onthe
number ofstudies tde

included.

Minimum of 30 participants
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Study one

Study two

Study three

Study four

Inclusion

criteria

Participants had to be adults (18
years and above) who had
commenced ART at least six
monthsbeforethecommencemen;

of the study.

Participants had to be

adults(18yearsandabove)
who had commenced ART
at least six months before
the commencement of the

study.

Studies that include PLWH
whowerel8yearsandover.
Studies on implementation
strategies for rehabilitation
of disability among PLWH
conducted in a clinical
(hospital and primary healtt
care facility), home, or
communitybased setting.

Participants had to meet at leag
one of the following
requirements: stakeholder in a
clinical decisioamaking role,
experts who work closely with
PLWH, affiliation to HIV/AIDS
clinic, membership in physical
activity organisations,
government entities or

universities.

Procedure and

instrumentation

Questionnaires collected
informationonthedemographic
data, medical symptoms
experiencedhepatternof HIV -
related disability, healthelated
guality of life andphysical
activity level.

PLWH were interviewed tq
understand their
experiences of disability,
theirperceivedarriersand
their facilitators of physica
activity participation. The
interviews were audio
recorded and transcribed

verbatim.

TheJoanndriggsinstitute
Reviewers Manual 2020:
Methodology for JBI
Scoping Reviews was
adopted

The Delphi study was used to
obtain consensus among
purposivelysampledexpertsn
physical activity, HIV,
rehabilitation, and

implementation.
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Study one

Study two

Study three

Study four

Data analysis Descriptive statistics of the meg Thematic content analysis| A narrative review of the | Descriptiveanalysigfrequencies
standarddeviation,andfrequency.| wasusedto identify themes | numberof studiefoundthat | and percentages). Answers to
Inferential statistics from thequalitative data. | addressetheresearchopic, | openended questions were
Thedatawasanalysedand | study designs, and the coded through a content analys
managedisingMAXQDA | variety of secondary health| approachBasedonthefeedback
software. condition prevention and analysed results, the final
strategies. output for each round was
compiled.
Outcome Disability level provided Understanding the factors| Data from this phase Consensus agreement on the

information on the severity of
HIV -related disability. Physical
activity levelandperceivechealth
statugprovidedinformationonthe
relationship between their currer,
health state and their

rehabilitationneeds.

associated with physical
activity participation was
usedto designaneedbased

rehabilitation programme.

providedknowledgeonthe
research gaps that exist in
the literature regarding the
implementation of
rehabilitation strategies in
themanagement of HIV
relateddisability.

developed contexdensitive
physicalactivity programfor
PLWH
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Thestudy findingsemanated fronfour studiesvhose keythemes areutlined inFigure10.1

Developed

physical activity program

Figure 10.1: schematic diagram of the key themes in each study

Themainfindingsfrom eachstudychapterare describetelow:
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10.2.1 Chapteffour - Prevalencandpredictorsof HIV -relateddisability amongpeopleliving with HIV
in Nigeria

Theobjectivesof this studyare:
1. Todetermingheprevalencef HIV -relateddisability amongPLWH in Nigeria.
2. To analysethe sociodemographi€actorsthat may influencethe prevalence

of disability among PLWH in Nigeria

The prevalence of HI\Yelated disability was identified. In this present study, overtbind
(39.5%) of the participants reported having a disability as measured by the WHODAS 2.0.
Compared to a similar survegonducted in the United Kingdom, where 70.5% of the
participants reported moderate disability levels (Brown et al., 2022), the prevalence-of HIV
relateddisability in our studyis relativelylower. Likewise, studiesfrom the United Statesand

South Africa revealed disability prevalence of 86% and 51.3%, respectively (Kietrys et al.,
2019). Inanearlierstudy conductedmong PLWHnN Nigeria, 71.1%of the participants were
reported to have mild to extreme disabilities (Olaleye et al., 2017). Several femtdsbe
responsible for the disparity between our results and those of other countries. Factors such as
differencedn availability andaccessibilityto healthcareénfrastructureculturalperspectivesf
disability and variations irsocioeconomic status could have influenced how PLWH in the
United Kingdom, United States and South Africa reported their disability. It can be inferred
thatadvancements iHIV careand treatment ilNigeria betweer2017and2022have led to a
reduction in disability levels experienced by PLWH in Nigeria.

Among the six domains of the WHODAS 2.0, participants in our study experienced the most
disability in the participation domain (31.7%) and had the least disability in theaself
domain (10.6%). Thaigh prevalence of disability in the participation domain is a common
finding in HIV studiesasevidentin earlierstudiesconductedn Malawi (Banda,2019),South

Africa (Myezwa et al., 2018) and the Adracific region (Rajasuriar et al., 2022). The results

of these studies show that despite the relatively low disability experienced in toarself
domain, the extent of participation restriction among PLV8Hexcellent, suggesting that
PLWH may havefewer difficulties in performingbasicactivitiesof daily living butencounter
severdimitationsin otheraspect®f life thatinvolve humanrelationshipsuchasengagingn
community activities, holding a job, and social inclusion. The implication of this further

highlights the multidi mensional nature of
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Furthermore, an analysis of the predictors of Hélated disability revealed that marital
status and education level were sociodemographic factors significantly associated with
disability. Understandinghe nuancedelationshipbetweersociodemographicariablesand
disability level is vital to healthcare professionals and policymakers aiming to develop
tailored rehabilitation interventions. This study's resultriportant to this thesis's overall
themeaswe arebetterinformedaboutthe prevalencef functionallimitation amongPLWH

andits impact on their overall quality of life. Recognising disability as a potential indicator
of healthstatusandquality of life underscoretheimportanceof developingnterventiongo

reduce HIV related disability and improve quality of life.

Thekey findingsfrom thisstudy areoutlinedbelow:

A The prevalenceof disability amongPLWH and receiving antiretroviral therapy
(ART) in the study sample was 39.5%.

A Disability levelswerelower thanexpectedasedn previouditerature with themost

disability reported in the participation domain and the least in theaedfdomain.

A Marital statusandeducatiorievelweresignificantlyassociatedvith disability status
among PLWH.
A The study highlighted the needfor tailored interventionsto addresshe unique

challenges faced by PLWH in Nigeria.

Conclusion: With a prevalence rate of 39.5%, thadings highlight the importance of
addressing disability as a critical aspect of HIV care and management. It is noteworthy that
disability levels were lower than anticipated, with variations across different domains. The
significant associations observiedtween disability status and factors such as marital status
and education level reveal the significance of sa@mographic variables in shaping the

experiences of PLWH.

10.2.2 Chapterfive i Healthrelatedquality of life andassociatefactorsamongpeopldiving

with HIV in Lagos, Nigeria: A crossectional study.

Theobjectivesof this studyare:
1. Todeterminghe healthrelatedquality oflife among PLWHn Nigeria.
2. Toanalysehesociodemographitactorsthatmayinfluencethehealthrelated
quality of life among PLWH in Nigeria
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Healthrelated qualityof life wasassessed usirtge MOSHIV, and findings fronthis study
revealed that the total physical health score (PHS) and mental health score (MHS) of
HIV/AIDS in Lagos, Nigeria were 54.2 + 5.3 and 56.3 + 6.7 respectively. To the best of our
knowledgethis studywasthefirst to assessiRQoL amongPLWH in NigeriausingtheMOS-

HIV. When results wereomparedvith findingsfrom other studies subSaharan Africait

was revealed that participants in our study had better HRQoL (Palermo et al., 2013; Harding
etal.,2014).In anotherstudyconductedn Belgium(Degrooteetal., 2013),thereportedPHS
(55.6)andMHS (52.0)scoreswveresimilar to ours.Anotherstudyin Irelandreportedthatthe
meanPHSandMHS scoresvere56.3(46.8 60.3)and50.8(41.3 57.5)respectivelyGeorge

et al., 2016). From these comparisons, it can be observed that HRQoL outcomes vary by
country and region, and these distinctions may be ascribed to variances in healthcare

infrastructure, access to treatment, and cultural perceptions of health.

WhenexaminingthesubscalesseveratrendsemergeParticipantsn our studyhadthehighest

scores in thenental health and health distress domains, indicating better mentdleieil
comparedo physicalhealth.Similarto our studyresultsis thefinding by Zhongetal. (2023)
conductedn China,whereparticipantsalsoscoredhelowestin thegenerahealthperception
domain. According to the health belief model, the perceived susceptibility and severity of a
health condition, combined with several interpersonal and external factors, could cause poor
perceptions of their health (Houlden et al., 2021). Fadt@ats could act as a threat to the
HRQoL of PLWH range from stigma, cultural factors, socioeconomic factors, and physical

factors such as pain, fatigue, and adverse effects of ART medications (Zhu et al., 2019).

Theimpactof medicalsymptomson overallquality of life is oftenunderestimatedsimilarto
previousstudiegZhongetal., 2023;Zhuetal., 2019),this studyfoundthatmostparticipants
experienced a cluster of symptoms frequently reported among PLWH. Specifically,
headachesyeightloss,andmusculampainwerereportedamong36.6%,27.8%and16.9%of

the participantsrespectively Furthermorethe durationof HIV infectionwasanindependent

risk factor that was strongly linked with the PHS and MHS scores of PLWH in this study.
Thus, irrespectivef associateanedicalsymptomsHIV comorbiditiesor any complicating
circumstances, the probability of developing physical and mental health issues increases as
one gets older with HIV. The loAgrmimplications of this serve as a public health concern

requiring interventions that address ageing in HIV.
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Asidefromfi d u r afHi &aiherfactorsassociateavith higherHRQOL in theunivariate

analysis conducted in this study were education level, marital status, and income level. With

themajority (70%)of theparticipanteeducateanly upto secondargchoollevelandoverhalf

(59.3%) of the participants ($65.07)omonthlysittisu dy

evidentthatPLWH in Nigeriaencountersignificantsocioeconomidifficulties whichin turn
increasesheirsusceptibilityto HIV -relateddisability andservesasbarrierssowardsachieving
highHRQoL. Theimpactof educatiorandfinanciallevel onthe quality of life amongPLWH

in low-resource countries has been explored in previous studies (Diress et al., 2022; Nigusso
and MavhanditMudzusi, 2021; Zhong et al.,, 2023). Due to limited access to healthcare
professionaldack of accesso incomefrom socialgrantsin Nigeria,andinadequatéealthcare
infrastructure, PLWH in Nigeria are faced with the double burden of living with HIV/AIDS

andsocioeconomichallengesThus,thereis asignificantpublic healthneedto developeasily

accessible, loveost solutions in response to the needs of PLWH.

Thekey findingsfrom thisstudy areoutlinedbelow:

A ThemeanPhysicaHealthSummaryScoreg(PHS)andMentalHealthSummaryScore
(MHS) measured by the MOBIV were 54.2 £ 5.3 and 56.3 + 6.7, respectively.

A Participants scored highest in the mental health and health distress dg
indicating better mental welieing compared to physical health.
A Socioeconomic disparities, including education and income levels, influeng
quality of life among PLWH, highlighting the need for interventions to address
disparities.

A The duration of HIV infection was significantly associated with both the Phy
Health Summary Score (PHS) and the Mental Health Summary Score (MHS)

Conclusion: The scores derived from the M8V revealed relatively favourable mental
well-beingcomparedo physicalhealthamongparticipantsandstrengthenetheimportanceof
holistic careapproachethataddres$oth physicalandmentalhealthneedsn themanagement

of HIV. Additionally, the influence of socioeconomic factors such as education and income
levelsandthe durationof HIV infection on quality-of-life outcomesmphasis¢heimportance

of ongoing supportand interventionefforts for PLWH throughoutthe disease trajectory.
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10.2.3 Chaptersix i Physicalactivity level amongpeopleliving with HIV in Nigeria:

evaluation ofadherence to recommended levels.

Theobjectivesof this studyare:
1. Todeterminethe physical activitylevel of people livingwith HIV in Nigeria
2. Toidentify sociodemographitactorsassociateaith physicalactivity levelsamong
people living withHIV in Lagos, Nigeria

Theresultsof the crosssectionakurveyconductedn this studyrevealedhat45.5%of people

living with HIV in Nigeria had low physical activity levels. Similar findings were reported in
China, where the level of low physical activity among PLWH was 46.2% (Zou et al., 2022).
Despite this prevalence falling short of the World Health Orgaiois (WHO) recommended
guidelinesgvenpoorerscoresverereportedn Ethiopia,where68%of PLWH werephysically
inactive (Tegenet al., 2022). With physical inactivity being one of the four modifiable risk
factors (smoking, physical inactivity, alcohol use, and unhealthy diet) fecoxmmunicable
diseases, such low levels of participation in physical activity among PLWH is ia pehlth
concernRegulamphysicalactivity hasbeendemonstratetb reducetheimpactsof HIV onboth
physical and mental health, thereby lowering the potential risk of disability and morbidity
among PLWH.

The data in this study revealed that there exists a significant relationship between physical
activity and sociodemographic factors such as gender, marital status, education, and income.
For example, in our study, participants with no formal educationttiadowest PA levels
(60%), while 38% of the participants had moderate PA levels, irrespective of their income
level. There is a robust body of literature on the association between socioeconomic factors
and physical activity level (Rawal et al., 2020; |Starg and Pedersen, 2018; Talaei et al.,
2013). Studies have shown that both low socioeconomic status and low physical activity are
predictors of poor health (Cleland et al., 2012; Moore and Littlecott, 2015). The existence of
disparitiedn PA acrosgersonalsocial,andenvironmentafactorsis vital to notein theholistic
assessment of PA among PLWH. As access to PA opportunities varies amongst individuals
(Althoff etal.,2017),it is vital to designphysicalactivity interventionghataddresshebarriers

that PLWH may face while beirggually effective, affordable, and easily accessible.
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To achievepublic healthgoals,stakeholderandinternationabrganisationsuchasthe WHO

have consistently advocated for the promotion of physical activity among all individuals,
specifically among people living with chronic conditions such as HIV (WHO, 2020). To
maintainhealthandimprovetheoverallquality of life, it is recommendethatPLWH engage

in the sametypesof exerciseasseronegativ@opulationsvhile ensuringthattheyundertake

at least 150 to 300 minutes of modesaiensity or 75 to 150 minutes of vigoreumdensity
aerobic physical activitgach week, as well as strengthening exercised [@ast two days a
week(Montoyaetal., 2019).However justasparticipantsn our studydid notmeetthisglobal
recommendation level, a systematic review and +raetdysis by Vancampfort et al. (2016)
revealed that approximately 2000 PLWH from the 24 studies analysed reported insufficient
physical activity participation. Several factors could be limiting PL¥g#h achieving their

physical activity goals. physical activity goals.

Thekey findingsfrom thisstudy areoutlinedbelow:

1 Approximately 45.5% of peopleliving with HIV in Nigeria do not meetthe
recommended level of physical activity.

1 Individualswith highereducationalevels weranorelikely to be physicallyactive.

Conclusion: Nearlyhalf of PLWH do notmeettherecommendetevel for physicalactivity.
Theobservedassociatiorbetweerhighereducationalevelsandincreaseghysicalactivity
highlights the need for tailored approaches that consider socioeconomic factors in health
promotion efforts.

10.2.4 Chapteseven Barriersandfacilitatorsto physicalactivity participatioramongPLWH

in Nigeria

Theobjectivesof this studyare:
1. Toexplorethebarriersto andfacilitatorsof physicalactivity participationamong
people living with HIV
2. Tounderstandheknowledgeattitude andpreferencesf physicalactivity among
PLWH
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Factors that influence physical activity participation among PLWH were explored through
semistructured interviews (Chapter 5). Three primary themes that emerged from this
gualitative study are discussed below:

Knowledge, attitude, and preferencefor physical activity

The results of the interviews shed light on participants' perceptions and understanding of the
terms "exercise" and "physical activity". Interestingly, the term "exercise" was found to be
more relatable to the participants compared to "physical actiatyg' it was used more
frequentlyby all participantsThis suggestshattheterm”exercise"mayhold morefamiliarity

and resonance among PLWH in Nigeria. Although the definition of physical activity by
Caspersen et al. (1985) is the most widely usedemature, Piggin (2020) proposed a new
definition of physicalactivity thatis culturally andcontextspecific,highlightingthata holistic
viewpointof physicalactivity incorporatesntrinsic andextrinsiccharacteristicpeculiarto the
individual experience of physical activity. Thus, participants in our study demonstrated a
diverse range of interpretations regarding what constitutes exercise. While some were able to
articulate various forms of physical activity, they were awarsafe described exercise as
leisuretime activitiesto improvestrengthachievephysicalfitness,or loseweight. Participants

in our study also expressed that household chores such as washing clothes, sweeping, and
mopping were the exercises they engage in, while some listed more common activities like
running, jogging, stups, pressips, and puships as types of exercise they know. This
variation in the understanding of physical activity highlights the nuanced kdgevief the

concept of exercise within the community.

Furthermore, a positive attitude towards exercise was observed in this study. Participants in our
study exhibiteda keenwillingnessto engagen physicalactivity to reaphealthbenefitsand
enhance their overall health. Regarding types of exercise, our study participants expressed a
preferencdor walking dueto its accessibility simplicity, andeffectivenessAdditionally, they
highlighted the practicality of incorporatingalking into their daily routines, such as walking

to deliver goods or carrying out errands. Thus, recognising the value of transportation and
occupational physical activities is instrumental in understanding how PLWH in Nigeria
perceive the&oncept ofphysical activity ad exerciseThereare variouslomainsandsettings

in which physical activity can be conducted (Pelletier et al., 2023). While evaluating the
physical activity profile of Nigeria, Oyeyemi et al. (2018) suggested that a-dmsdiplinary

stakeholder approach be adopted in developing and implementing physical activity
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intervention plans. However, understanding the factors that promote and hinder physical
activity behaviour is integral to achieving this aim (Garcia et al., 2022).

Barriers to physicalactivity

Despite acknowledging that they understood the health benefits of physical activity,
participants in our study expressed several barriers inhibiting them from engaging in physical
activity. Generally, barriers to physical activity participation can beldwviinto three broad
categories, namely intrapersonal factors, interpersonal factors, and environmental factors
(Ptomey et al., 2022). In our study, participants cited lack of time and fatigue as the most
common intrapersonal limitations towards exercigbis finding is not surprising as the
participants resided in Lagos, a metropolitan city in Nigeria widely noted for itpdastd
lifestyle (Popoola et al., 2020). Fatigue is considered one of the most prevalent symptoms
among PLWH (Zhu et al., 2019). I@tr intrapersonal factors highlighted as limiting factors
were lack of motivation and insufficient knowledge of the benefits of physical activity to
PLWH.

Interpersonalactorsthatservedasbarriersamongour participantsverethe absencef asolid
socialsupporinetworkandthelimitationsposedoy prevailingbeliefsandbehavioursegarding
physical activity within social circles or communities. Considering that HIV is a lifelong
condition, the role oéxternal support (such as family, friends, and healthcare professionals)
cannotbe overemphasise@gardRepaletal., 2021).For instance pneparticipantstatedthat

he is only able to do exercises consistently when he has guidance from an instructor or
motivationfrom apeer,underscoringhevalueof externaimotivationandguidancen fostering
adherence to physical activity routines. However, where motivation, time and strength are
present, some participants reported being limited by the absen@®odlacive environment

to exercise.

The findings from our study revealed the importance of addressing environmental barriers to
physical activity in urban settings like Lagos. Participants in our study noted the lack of
accessible designatexkcreational facilities. They expressed concerns about exercising
outdoorsdueto personakafety,congestedtreetsandtheftrisk, acommonchallengen urban
megacities in Nigeria (Aliyu and Amadu, 2017). Aside from these barriers in the built
environment, adverse weather conditions, such as extreme heat or humidity during the

harmattan period, were also described as hindrances to exercise comfortably and often led to
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shortenedlurationof physicalactivity sessionsStudieson environmentabarriersto physical

activity have investigated the impact of factors such as urban design, neighbourhood safety,
access to recreational facilities, availability of sidewalks and bike lanes, transportation
infrastructure, and natural environments like parks and gspanes (Garcia et al., 2022).
Overall, the findings consolidate the importance of mitigating artificial barriers to physical

activity and promoting the health of PLWH.

Facilitators of physical activity

Therangeof physicalactivity facilitatorsevidentin theliteratureis similar to thoseexpressed

by participants in this study. The most common motivation for engaging in physical activity
amongparticipantsan our studywasfor the perceivedenefitsin termsof physicalfitnessand
overallhealth.This sentimentvasparticularlyevidentamongyoungerparticipantsasone 19
yearold maleexplainedthathis desireto improvehis physicalappearanceyuild strengthand
achieve a muscular physique was dhiving force for engaging in exercises. Amongst other
healthbenefits therole of physicalactivity in weightloss(Cox,2017)andstressnanagement
(Churchilletal., 2021)wasalsoechoedasafacilitator for physicalactivity amongparticipants

in our study.

Another subtheme that emerged as a facilitator for physical activity was habit. Two
participants attributed their current physical activity level to positive attitudes and behaviour
towardsphysicalactivity developediuring childhoodandadolescenceéilthoughlongitudinal
studies show a decline in physical activity levels as individuals transition from childhood to
adulthoodCorderetal., 2017),Aira etal. (2021)emphasis¢herole of activecommutingand
membership in sports clubs towards maintaining physical activity levels. In our study,
participants described their daily activities and highlighted how they incorporated physical
activity into their daily transportation and occupational activities. Furtbee, the impact of
socialinfluencein shaping n d i v attitudesdndbéhavioursowardsphysicalactivity was
observed in our study as participants expressed that witnessing a peer engaging in exercises
inspired them to do the same. Thus, socialvodgts and support systems should be leveraged

in interventions to promote and sustain physical activity among PLWH (Hunter et al., 2019).
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Thekey findingsfrom thisstudy areoutlinedbelow:

1 The majority of individuals living with HIV in Nigeria perceive physical activity
beneficial to their health.

1 Commonlyreportedbarriersto physicalactivity amongpeopleliving with HIV include
lack of time, fatigue, unsupportive environments, lack of funding, and other
commitments.

1 Physical activityfacilitators forindividualsliving with HIV include perceived benefit
habits, influence by others, and the health benefits of illness prevention and pain

Conclusion: Therecognitionof physicalactivity asbeneficialto healthamongthe majority of

PLWH underscores the importance of promoting active lifestyles within this population.
However theidentificationof variousbarriers suchaslack of time, fatigue,andunsupportive
environments, highlights the need for targeted interventions to address these challenges. On a
positive note, the identification of facilitators, such as perceived benefits, established habits,

andsocialinfluencespfferspromisingavenuegor promotingphysicalactivity amongPLWH.

10.2.5 Chapter eight Rehabilitationprograms foipeople livingwith HIV -relateddisability:
A scoping review of intervention characteristics using theAR# implementation

framework.

Theobjectivesof this studyare:
1. Toidentify thevariousimplementatiorstrategiesadoptedn therehabilitationof
disability experienced by PLWH.
2. To understandhe role of rehabilitationinterventionsin improving the health

outcomes and quality of life of individuals living with Hikélated disabilities.

Our findings reveal that the majority thife studies addressing the prevalence and severity of
HIV -relateddisability wereconductedn high-incomecountriegPlancikovaetal., 2020).0Out

of the 22 studiesincludedin this review,only two studieswereconductedn low- andmiddle-
incomecountries.The rangeof rehabilitation strategies evidenttime literature wassimilar to

those used by the participants in our study. The most common rehabilitation intervention was

physiotherapyVariousapproachesvereincorporatedjncluding a walking program,aerobic
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exercise, manual therapy, progressive resisted exerciseledeekercise, home exercise

program, and rehabilitation class. Some of these interventions included a combination of

therapeutic exercises and another intervention strategy, such as occupational therapy (Parruti
et al., 2007), psychotherapy (Merlin et al., 2018) or an educational component (Roos et al.,
2014). Integrating rehabilitation strategies is vital towards adihgthe multifaceted nature

of HIV -relateddisabilities(Beichleretal., 2023;ChettyandHanassHancock,2015).Beyond
addressinghephysiologicaleffectsof HIV usingART andothermedicationsit is essentiato
implement holistic approaches that encompass psychosocial support, lifestyle modifications,

and rehabilitation strategies to optimise the overall-Aveihg and quality of life of PLWH.

While physiotherapynterventionsaaimedto addresghe physicalimpairmentsandmobility of

PLWH (Pullen et al., 2014}herapeutic exercise programs and diet therapy were designed to
improve strength, endurance, and overall physical function (Qin et al., 2024). Occupational
therapy interventions focused on enhancing individuals' ability to perform daily activities and
tasks independently (Armstead, 2019), sometimes coupled with psychological support and
counsellingo addressnentalhealthchallengesandemotionalwell-beingin individualsliving

with HIV. Theincorporatededucationaprogramsprovidedinformationandeducaion on HIV
managemenselfcare,andhealthpromotionto empowerPLWH in managingheir condition
(Okoniji et al., 2020).

Despitebeingthe epicentreof HIV, low-resourcecountriesremainunderrepresentead global
healthresearchpossiblydueto thelack of infrastructurejnsufficientresearchergublication
research, and policymakerso6é priority settincg
public health have committed to improving the quality of life of people experiencing chronic
diseasdBarraclougtetal.,2021).As PLWH now havebetterlife expectancylueto ART use,

HIV is now considered a chronic disease, requiring continuous care as PLWH age (WHO,
2021).Growingevidencesuggestshatrehabilitationcareneeddo beintegratednto theoverall

healthcare plan of PLWH (Beichler et al., 2023).
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Thekey findingsfrom thisstudy areoutlinedbelow:

1 A variety of rehabilitation intervention strategies are used in managingréided
disability, including physiotherapy, therapeutic exercise, occupational thg
supportive psychotherapy, education programs, and other approaches.

1 The overlap between the interventions suggests that rehabilitation strategies
mutually exclusive, and a multifaceted approach involving various rehabilit
disciplinesproducegpositiveoutcomeshatimprovethequality of life amongPLWH.

1 Themajority of thestudies wereonducted irhigh-incomecountries.

Conclusion: This scopingreview examinedhe variousapproacheghathavebeenadoptedo

provide comprehensive rehabilitation interventions tailored to the specific needs of people
living with HIV. Thestudyhighlightsthediverserangeof rehabilitationapproachesncluding
physiotherapy, therapeutic exercise, occupational therapy, supportive psychotherapy, and
educationaprogramsNotably, the overlapbetweenheseinterventionssuggestshattheyare

not mutually exclusive but rather complementary, emphasising the need for a holistic and
integrated approach to rehabilitation.

10.2.6 Chapter nine Development of a contextualised physical activity program for people
living with HIV in Nigeria

Theobjectivesof this studyare:

1. Toengagexpertsn thefieldsof HIV andrehabilitationin theproces®f developing
the physical activity program.

2. To utilise insights and recommendations from health science experts throu
Delphi method to identify priorities and develop practical solutions for enha
physical activity among PLWH.

3. To integrate research findings and expert knowledge to create a physical :

program that is both effective and feasible for implementation irré®eurce

communities in Nigeria.

Theprevalencef physicalactivity amongPLWH in Nigeriais low. Consideringheir limited
access to resources, this study aimed to develop a physical activity program for PLWH in

Nigeria. Expertsin HIV and rehabilitation were recruited to contribute to the program
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development process. Literature has shown that an interprofessional approach should be
adopted in developing interventions to improve the quality of life and health outcomes of
PLWH (Beichler et al.,, 2023). Gaining insights and improvement recommendé&tions

health science experts through the Delphi method can assist in identifying priorities and
developing effective solutions through consensus (Shang, 2023). Thus, this study sought to
drawonresearcHindingsandconsolidateexpertknowledgeto createa programthatwould be

effective and feasible in loesource communities in Nigeria.

The draft exercise program was divided into three sections based on the identified subgoals,
focusing on an educational component, the designed exercise program, and motivational
strategies to improve exercise participation. The program included spatdimation on
exercises for PLWH, emphasising the importance and benefits of exercise, challenging
misconceptions, and providing recommendations on the recommended duration and types of
physical activities. Adjunct interventions such as an education pnogexe been shown to
enhance physical activity participation among PLWH (Roos et al., 2014). The role of health
literacy in influencing behaviour change cannot be wedémated (Lindgren et al., 2018;
Perazzo et al., 2017), as it extends beyond beirggtablead and write but also encompasses
accesgo informationandhow PLWH usethis informationto makedecisiongo improvetheir

life (Lindgren et al., 2018) based on the results from the crssstional study, level of
educatioremergedasasignificart predictorof physicalactivity, andtheinterviewsconducted
revealedhatseveramythsarehinderingPLWH from participatingin physicalactivity. Thus,
consensus wasttained among the experts regarding the importance of an educational
component in the physical activity program, and their suggestions were incorporated into the

developed content.

Additionally, the developed exercise program named National Exercise Upgrade Program
(NEXUP) incorporatedpre-exercisescreeningjuestiondo ensurehe safetyandsuitability of

the exercise program for individuals with HIV, highlighting the importance of consulting
healthcare providers before starting any exeraggmen. This content was included in the
physicalactivity programfor two reasonsFirstly, ananalysisof theupdatedACSM guidelines

on exercise preparticipation screening (ACSM, 2018) highlighted that for PLWH i low
resource communities, attending the hospital for exercise testing and medical clearance by a
physician not only adds to the financial burden and other assogaiess that PLWH and
healthcareystemundergoputtheprocessouldpotentiallyhinderapersorwilling to bemore
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physicallyactivefrom doingso (Armstrongetal., 2018).Thus,the updatedyuidelinesuggests

t hat Anmedi cal clearance be reserved for i n
cardiovascul ar , me t aobtmdt, iasymptomatic RLWH With whdderadea s e O .
physicalactivity canassessheir participationrisk usingaself-screeningoolkit (Bredinetal.,
2013).Secondlywith themajority of the participantsn the crosssectionaktudyexperiencing
variousmedical symptoms and reporting a high prevalence of-télsted disability, it was
importantto ensurghataneffective,safe, andefficientrisk stratificationstrategywasadopted

(Girwar et al., 2021).

Experts in our Delphi study suggested different types of exercises categorised into aerobic,
strength training and flexibility exercises, as commonly evident in literature (Chetty et al.,
2021). There was a consensus that the exercises should be cofoiuatddast 30 minutes,

three times a week at moderate intensity with gradual progression. Although the frequency,
intensity, type, and time (FITT) principle is the bedrock of current exercise prescription
guidelines (Rooney et al., 2023), this prograns waiesigned to be perseentred, goal

oriented, and based on the abilities and interests of each individual. Therefore, rather than a

A osieefitssal | 6 approach (Burnet et al ., 2019) , t

in the FITT principles taccommodate the potentially episodic nature of HIV.

Commencing and sustaining an exercise program could be challenging, particularly with
PLWH (Simonik et al., 2016). From the qualitative study, one of the mentioned barriers to
physical activity participation was a lack of motivation. Technological advasmesnhave
madetrackingphysicalactivity easiemandmoreprecisewith theproductionof mobileappsand
wearables such as fitness trackers and smartwatches (Henriksen et al., 2018). However, the
limited access to such resources among PLWHNimgeria was considered, as the cross
sectionaktudyrevealedhatoverhalf of theparticipantsn ourstudyearnedessthan 3 0, 00 0
($19.16) monthly. Thus, to promote adherence, the experts suggested that a physical activity
goals worksheet be included in the exercise program to enable PLWH to track their progress

and stay motivated (Montoya et al., 2019).
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Thekey findingsfrom thisstudy areoutlinedbelow:

1 Keycomponent®f thephysicalactivity programwereidentifiedandpresented.

1 Thepanelof expertgeached consensusnsectionsandterminologiesdentifiedas
the content of the physical activity program.

1 A detailededucationatomponentddressingrequentlyaskedquestiondy PLWH
was provided.

1 A physicalactivity goalsworksheetis identified to track progressand enhance
motivation.

Conclusion This studyidentifiedvital componentgssentiafor thedevelopmenof atailored
physicalactivity programfor PLWH. The physicalactivity program(NEXUP) wasdeveloped
through a collaborative effort of experts, considering the specific needs and challenges faced
by people living with HIV in Nigeria. Through the consensus reached by a panel of experts,
contents for a detailed educational component and a physitaity goals worksheet were

developed and included in the program handbook.

10.3 Contribution of the studies towards the development of the physical activity
program

This study aimed to develop a physical activity program for PLWH in Nigeria. Data were

collected from four studies: a cressctional study, a qualitative study, a scoping review, and

a modified Delphi study. The key findings of each study have been dfigddi in the

manuscriptdiscussiorsectionabove.The purposeof this sectionis to analysenow eachstudy

contributes to the content of the developed physical activity program and summarise the key

implications of the study as a whole.

Resultdrom our crosssectionaktudyindicatedthatdisability levelsamongPLWH in Nigeria

are high, particularly in the participation domain. While this is a common finding in global
studies (Brown et al., 2022; Myezwa et al., 2018; Nigusso and Mavidaodausi, 2021),
disability adverselyaffectsthe healthrelatedquality of life ( O 6 B etal. 20i14)andphysical
activity level (Vancampforetal.,2017)of PLWH asevidentwith participantan our study.In
response to the rising prevalence of diggbamong PLWH, public health professionals

recommendhat rehabilitationinterventionsbe incorporatednto the overall packageof care
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for PLWH (OO6Bri en et-Carésco,etalk Q04 Perazxo & ali 2018). | b 8§
The effectiveness of physical activity in improving health outcomes among PLWH has been
proven in longitudinal studies (Willig et al., 2020). Despite the avaitglaf this substantial
evidencePLWH in Nigeriaarenot meetingrecommendeg@hysicalactivity levels,mostlydue

to several contextual barrietsndering participation. Addressing this implementation gap
provides a significant rationale for undertaking this study. Thus, the-secsisnal study

provides the foundational information required to define the purpose of the study.

The research background is a tossource setting where there are limited infrastructural,
insufficienthealthcargroviders,andfinancialresourceso caterto theneedsof PLWH. Thus,

a significant feature of the physical activity program is that it is easily affordable, accessible,
andeffective.Consideringhatthe majority of the participantdrom our studyearnedessthan
Nigeria 3 0, (81®.@6)monthly,whichis theminimumwage inNigeria( 30, 000/ $19.
(Urama, 2019), the developed physicaivaty program must add no financial burden on the
endusersThecrosssectionaktudyalsorevealedhateducatiorwasa significantpredictorof
physical activity, and only 30% of the participants had a-pesbndary level of education.
Bearingin mind theimpactof educationin promotingunderstandingndadherencéo health

related information among diverse populations (Perazzo et al., 2017), including those with
varyingliteracylevelsandculturalbackgroundsi was,therefore necessaryhatthehandbook

was developed in an easyunderstand design. Thus, the exercises were illustrated using

graphics and descriptive words to ensure that the exercises were executed correctly.

From the indepth interviews with the participants in our study, it waslent that PLWH in
Nigeriaarestill beingstigmatisedn thecommunityasaresultof their statusThus,considering

this, the handbook was designed to include only the universal logo of HIV. The red ribbon is
the globally accepted symbiidicating solidarity and support for PLWH (Relf et al., 2021).
Including the symbol on the front page of the handbook helps to signify that the exercise
program is designed for PLWH. This approach has been adopted in other public health
interventions to ddress specific conditions among the population, such as in the exercise
program by Salman et al. (2021) designed for people recovering from coronavirus (COVID
19). TheCOVID-19 symbolherewithis representetly asphericaktructurewith characteristic

spike proteins protruding from its surface (Schaub et al., 2021)
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The interviews revealed that PLWH in Nigeria had unfounded presumptions that physical
activity is harmful to PLWH, and they hold other misconceptions which stood as barriers to
their participation in physical activity (Kitilya et al., 2023). A frequentked questions
(FAQs) section was included in the physical activity handbook to disprove these myths.
Counterevidence and rational arguments were highlighted in this section to address the
guestions raised by PLWH (in the interviews) and experts (fronD#tehi study). Another
significant insight drawn from the interviews is that PLWH engaged in a lot of occupational
and transportation physical activity. This information was considered dimendesigrof the
exercise program dle majority of the exercisegquired little or no equipment, amaalking
wasillustratedasoneof theexercisesheycoulddo. Thehandbookalsoexplainedhatstandard
household tools could hesed in place of actual exercise equipment, such as water bottles for
strength training instead of dumbbells, stairs for endurance training in place of a treadmill, or

towels for resistance exercises like towel rows.

Thecategorisatiomf the exercisesnto strengthtraining,endurancendflexibility is basedn
knowledgegleanedrom theliteraturereviewconductediuringthe study(Chettyetal., 2021).

The scoping review of the literature helped us to identify the available evidence on
rehabilitation strategies in the management of H\ated disability. This was essential to
understand what approaches have been adopted previously and how rhéynplemented
(Pollock et al., 2021). Although the majority of the studies reviewed were from research
conducted in higlncome countries, analysing the methods implemented helped to identify
what solutions could be adopted and modified to suit the refeldlsWH in a lowresource
setting. Hence, the literature provided us with a template, knowledge, and exercise principles

to consider when designing a physical activity program for PLWH (Li et al., 2017).

Furthermoreanunderstandingf howHIV -relatedpathologyaffectsthevariousphysiological
systemsvashelpfulin selectingheappropriateexercisegMontoyaetal.,2019).Therationale

for exerciseselectionincludedacknowledginghatthe existenceof HIV -relateddisability may
influence theexercise capacity of PLWH. For example, resistance training is effective in
counteractingnusclewastingandimproving musclestrengthandmassin PLWH (Ibenemeet

al., 2019). By targeting specific muscle groups affected by-télgted cachexia, resistance
exercises can enhance functional capacity and reduce the risk of frailty and falls (Ajidahun et

al., 2020). Aerobic and endurancesxercisessuch as walking, cycling, and swimming can
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enhance aerobicapacity promoteweightmanagemenandreducetherisk of cardiovascular
disease among PLWH (Anderson and Durstine, 2019).

People living with HIV may also be affected by Higlated neuropathy and joint stiffness,
which can impair mobility and flexibility (Maharaj and Yakasai, 2018). Thus, stretching
exercisegndactivitiesthatpromotegoint mobility andrangeof motioncanhelpalleviatethese
symptoms, enhance functional mobility, and reduce the risk of musculoskeletal injuries. In
addition to the abovelisted categories of exercises, balance, and coordination training
exercises, such as standing on one leg or using lealzadts, can improve proprioception,

postural control and reduce fall risk in PLW

The FITT principle (Burnet et al., 2019) was also considered in the exercise design, although
with some flexibility, as suggested by the expert panel who took into consideration that the
physicalactivity programis needbasedandai o sizefits a | dppgroactwould not sufficeto
addresshevariousneed=f eachindividual utilising the programhandbookTheexpertpanel

also critigued the prexercise screening questions, the FAQs, and the program structure.
Recommendations from the Delphi study included the suggestion to incorporate a physical
activity goals worksheet to help track and motivate participants weih ekercises (Simonik

et al., 2016).

10.4 Application of the Health Belief Model to the study

Perceived Susceptibility:The model considers individuals' beliefs about teasceptibility

to ahealthcondition.In this study,PLWH perceivedhemselvesssusceptibléo HIV -related
disability and its associated challenges, influencing their motivation to engage in physical
activity to improve their health outcomes.

Perceived Severity:ithe severity of HIVrelated disability and its impact on the overall well
being of PLWH is discussed. Understanding the severity of the condition can influence their
willingnessto participaten aphysicalactivity programasameansof managingandmitigating

these effects.

Perceived Benefits:The HBM emphasizes the importance of individuals recognizing the
benefits ofarecommendedtiealthaction.In this context,PLWH who perceivethe benefitsof
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physicalactivity in improvingtheir health,managingdisability, andenhancingheir quality of

life are more likely to engage in the prescribed exercise program.

PerceivedBarriers: Themodelconsidergerceivedarriersthatmayhinderindividualsfrom
taking action toimprove their health. In this study, barriers such as lack of time, fatigue,
unsupportive environments, and financial constraints identified among PLWH may impact

their adherence to the physical activity program.

Cues to Action: The HBM suggests that individuals are prompted to take action by cues in
their environment or personal experiences. The physical activity program developed in this
study, such as educational components, exercise guidelines, and motivational strategies, can

serve as cues to action for PLWH to engage in regular physical activity.

10.5 Summary of Chapter Ten

This chapter discussed the study findings of the four studies that culminated in achieving the
aim of this doctoral research. Six manuscripts emerged from the outcome of teeutaés
andweretriangulatedo providethe contextandcontentof thedevelopedxercisgprogram.in

this chapter, we discussed the study findings against the available evidence in the literature.

The next chapter will highlight the overathnclusions and recommendations for the study.
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Chapter 11 Conclusionand Recommendation

11.1 Introduction

The purpose of this study was to develop a physical activity program for people living with
HIV in low-resourcecommunitiesThis studywasdelimitedto PLWH in Lagos,Nigeria.Data

were collected utilising a cros®ctional survey, oren-one interviews, a scoping review of
literature, and a modified Delphi process. In this chapter, the overall summary of the research

is presented, and the implications of the study are outlined.

11.2 Overall summary of the research

Thekeyfindingsof theoverallstudywere:

1. PLWH in Nigeria experienced Hkvelated disability, particularly in the participation
domain

2. The HRQoL among PLWH was relatively good. However, PLWH had poor general
health perceptions about their health.

3. The majority of PLWH did not meet th%HO-recommended guidelines for physical
activity and were considered physically inactive.

4, Althoughthe majority of PLWH perceivedohysicalactivity asbeneficialto their health,
commonly reported barriers to physical activity in PLWH were lackirog, fatigue, an
unsupportive environment, lack of funding, and other social commitments. The physical
activity facilitators included perceived benefits, habits, influence by others, and the health
benefits of illness prevention and pain relief.

5. Current rehabilitation interventions implemented in the management oféihtéd
disability adopt a mukldisciplinary approach and involve input from rehabilitation
professionals, including physiotherapists, occupational therapists, psychologists, and
community health workers.

6. Acknowledging the importance of individual preferences and contextual barriers to

physical activity is vital in developing a contextualised physical activity program.

The findings of the study shed light on several key aspects of the experience of people living
with HIV (PLWH) in Nigeria and provide valuable insights for developing interventions to
improve their welbeing. HI\-related disability is prevalent among PLWH Nigeria.
Although participants in our study consider having HIV itself as a disability, they also
recognise the additional challenges and limitations associated withidtdiéd impairments

and health conditions. Their general health perceptionis further tainted by their low
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socioeconomic status and the awareness of their limited access to advanced healthcare
infrastructure. The role of rehabilitation services in addressingrilidted disability and
improving HRQoL is increasingly being explored in health sciences research.

Rehabilitation care foPLWH in Nigeria is challenging, as several barriers are hindering its
implementationThefirst objectiveof the studywasto understandhe prevalenceof disability

and HRQoL of PLWH and how these factors influence their physical activity levedirg

this, the perceivedsusceptibilityandseverityof the disability associateavith HIV amongthis
population is understood. One of the main conclusions from the survey was the impact of
socioeconomic factors in accessing rehabil
understanding the contextual factors limiting participation in plysictivity is essential in

the development of a physical activity program. This formed the basis of the second study
exploring the barriers and facilitatote physical activity participation among PLWH in

Nigeria.

When these have been understood, exploring local and global solutions that have been
implemented provides insight into what approaches have been successful and effective. A
scoping review of the available literature revealed that the key components efeticese
program for PLWH encompasses aerobic exercises, strengthening exercises and flexibility
exercises conducted in the home or community. The extracted exercises were modified and
adapted to suit the specific context of PLWH in Nigeria. Synthesibgggtfindings together
usingatriangulationapproachstrengthenethe contentandrationaleof thedevelopedhysical

activity program. In conclusion, the integrated insights fromstireey, interviews, scoping
review, and Delphi study provided a robust foundation for tailoring the physical activity

program to address the multifaceted needs and preferences of individuals living with HIV.

11.3 Study implications

HIV care has progressed from only prevention and pharmacological approach to holistic
management involving rehabilitation intervention over the last few years. Earlier studies on
rehabilitation intervention were based on standardised approaches that mdnaveo
adequatehaddressethediverseneedsandcontextsof PLWH. This studyaimedto bridgethis

gap by exploring and developing a physical activity program tailored to the unique needs and
contexts of PLWH, thereby contributing to more comprehensik efective HIV care

strategies.
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Physiotherapistandotherhealthcargrovidersn thefield of HIV needo proactivelyadvocate

for anincreasen physicalactivity level,empowering®LWH to takechargeof their healthand
well-being through regulaexercise. The developed physical activity program (NEXUP) is
intendedo beadoptedasaresourcanaterialincludedin theinformationpackgivento PLWH

in HIV/AIDS testing and treatment centres in Lagos, Nigeria. It can also be used as-a much
needed exercise handbook for healthcare providers working with PLWH.

11.4 Strengthsand limitations

Overall, while the study provides valuable insights into H#\ated disability and physical
activity among PLWH in Nigeria, these strengths and limitations shoubdmsdered when
interpreting the findings and implications of the research.

11.4.1 Strengths ofhestudy

Comprehensive Approach: The study utilised a mmakthod approach, including a cress
sectional study, qualitative study, scoping review, aratlified Delphi study, providing a
comprehensive understanding of Hi®lated disability and physical activity among PLWH.
ContextuaRelevanceBy focusingon PLWH in Nigeria,thestudyaddressethespecificneeds

and challenges faced by individuals in a {m8ource setting, contributing valuable insights

for tailored interventions in similar contexts.

Expertinput: Theincorporationof expertopinionsthroughthe modified Delphi studyensured
thatdiverseperspectiveandbestpracticesn thefield informedthedevelopedhysicalactivity
program.

Thematic Analysis: Thematic content analyses used fodata analysis, allowing for a deep
explorationof qualitativedataandidentificationof keythemegelatedto HIV -relateddisability

and physical activity.

Rehabilitation Strategies Mapping: The scoping review mapped out a range of rehabilitation
strategies, providing a foundation for understanding the landscape of interventions available

for managing HIVrelated disability.

11.4.2 Limitations of the Study
Generalizability: The findings may have limited generalizability beyond the specific context of

PLWH in Nigeria,asthe studyfocusedon a particularpopulationin alow-resourcesetting.
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Studyparticipantsparticipantsn studyl andstudy2 wereindividualswhowereableto access

care at HIV clinics in Lagos, Nigeria. These participants likely had the resources, physical
ability, and support systems necessary to engage with healthcare services and manage their
HIV status. However, the study did not include individuals whe, @ physical dysfunction,

lack of transportation, or absence of support, may have been unable to access such care. It is
possible that the experiences, heaéitated quality of life (HRQoL), and barriers to physical
activity for these individuals wouldiffer significantly from those of the study participants.
Excludingthis populationmay limit the generalizabilityof thefindings,asthe challengeshey

face could provide additional insights into the broader context of managing HIV in low
resource settings.

Sample Size: The sample size in the cismdional and qualitative studies may have been
limited, potentiallyimpactingtherepresentativeness thefindingsandgeneralizabilityof the

results.

Resource Constraints: The study veamducted in a lowesource setting, which may have
posed challenges in terms of access to resources, funding, and infrastructure.

Educational Levels: The study identified education as a significant predictor of physical
activity, highlighting potential biases in the sample population and the need for further
exploration of socioeconomic factors influencing health outcomes.

Publication Bias: The scoping review noted a predominance of studies froambdaghe
countries, indicating a potential publication bias and limited representation of research from

low- and middleincome countries.

11.5 Recommendationdor future research

Recommendatiorfer futureresearcltincludeprioritizing thedevelopmenandimplementation

of robustmonitoringandevaluationsystemsFuturestudiescancontributesignificantlyto our
understandingf disabilityamongPLWH. This contributionprovidedocal datafor PLWH and
healthcare researchers to have a better understanding of the pattern of disability, the domains
where PLWH arenostly affected, its impact on their health and the effectiveness of physical
activity in improving their overall health. Assessing the feasibility and acceptability of the
developeghysicalactivity programwould helpto evaluatets effectivenessTheprogramwas
designedvith aflexible approactio accommodatamendmentsnodificationsandadaptations
asdeemedit. As PLWH continueto age,it is importantto focuson minimisingthe burdenof

disability associatedvith HIV andensurethe improvedoverall healthof PLWH in Nigeria.
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Future research should endeavour to study how rehabilitation has been incorporated into

mainstream HIV care.

11.6 Conclusion

This chapter identified the key themes in the research, which include the developed physical
activity program healthrelatedquality of life, physicalactivity levels,rehabilitationstrategies,
barriers and facilitators, and Hikélated disability. The study findings aimed to address gaps

in theliteratureregardingheimplementatiorof rehabilitationstrategiesor PLWH. Strengths,
limitations,andrecommendationkom the studywerehighlightedanddiscussedOverall,the
research contributes valuable insights into the development of tailored physical activity
programs for PLWH, emphasising the significance of cordpetific approaches and expert

input in enhancing rehabilitation strategies for managing-té¢leted dsability.
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Appendices
Appendix 1: Information Sheet

STUDY TITLE: HIV-RELATED DISABILITY: DEVELOPMENT OF A
CONTEXTUALISED PHYSICAL ACTIVITY PROGRAMME

DearSir/Ma

Introduction

| am TemitopeOladejo, a PhD candidate at the Department of Physiotherapy, University of
Witwatersrandin JohannesburgSouth Africa. | am conductinga study on HIV -related
disability. The overall aim of this study is to develop a physical activity programme among
people livingwith HIV -relateddisability. This is thefirst phaseof the study,andthe objective

of this phaseis to determine the pattern and prevalence of-kiMted disabilities, physical
activity level and health status of people living with HIVNigeria. | am inviting you to take

part in this study.

Whatparticipationwould involve

Participants will volunteer to complete three questionnaires, namely the IPAQ, HDQ, and the
MOS-HIV. Resultdfrom thesequestionnairewill provideinformationonthe physicalactivity

levels, the pattern of HIVelated disability, and the perceived health status, respectively.
Participation in this studis voluntary.Thereare no consequences fgur medical treatment

at the hospital if you choose to withdraweaaty time orefuseto participate. It takes about 30

minutes to complete the questionnaires.

Confidentiality
Personainformationwill bekeptconfidential. Noneof thequestionnairesequiresyour name.

Participant codes will be used to ensan@nymity, and all identifiers will be kept separately.
Personal information would only be disclosed if required by law.

Payment
Thereis neithercostnor paymeninvolvedin participationin the study.However participants
who come in solely to take part in the study may have their reasonable travelling expenses

reimbursed.
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Risksandbenefits

There are no known risks involved in participation. You may benefit from a clearer

understanding of the disabilities associated with HIV.

Enquiries
| will bepleasedo try to answemnystudy-relatedquestiong/ou mayhave.

Contactdetailsof the Researcher
Temitope Oluwaseun Oladejo

Department of Physiotherapy,

Universityof theWitwatersrandJohannesburg
Tel No. +2348025300362

E-Mail: temi.oladejo@yahoo.com

Contactdetailsof the Supervisor
Professor Hellen Myezwa
Phonenumber:+27834696249

E mail: Hellen.Myezwa@wits.ac.za

This study has been approved by the Human Research Ethics Committee (Medical) of the
University of the Witwatersrand,Johannesburg i C o m miandthelagosStateUniversity
Teaching Hospital Ethics Committee. A principal function of this Committee is to safeguard
the rights and dignity of all human subjects who agree to participate in a research project and
the integrity of the research.

If you haveany concerns oveheway thestudyis beingconducted, pleassontact:

Dr Clement Penny Committeesecretariat
CommitteeChairperson 0117172700/1234 Mrs Alakija
011 717 2301 Zanele.Ndlovu@wits.ac.za 08055262563

Clement.Penny@wits.ac.zi Rhulani.Mukansi@wits.ac.z: lasuthethics@gmail.co

Thankyou for readingthis informationsheet
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Appendix 2: ConsentForm
WITS Ié
UNIVERSITY v

PARTICIPANT CONSENT SHEET

Project title: HIV-relateddisability: developmenbf a contextualisedphysical
activity program

1. | havebeengivenaParticipaninformationSheetwhich explainsthennatureand processes
involved in this study, which is attached hereto.

2. | was giventime to readit or hadit readto me in the languagel best
understand.
3. | was given time to ask any questions | wantedrd found any answers

given to me to be reasonable and satisfactory.

4, | believel fully understanavhy thestudyis beingconductecandwhatthe
intended outcomes will be.

5. | understand that there will be no immediate benefit to me, should | agree
to participate, nor will | receive any payment; conversely, participation will not
cost me anything but my time.

6. | understand that, even if | initially consent to take part in the studgy!
subsequentlyithdrawat anytime andwould not berequiredto give anyreasons;

if that happened, any data collected about me for the study would immediately be
destroyed, unless | give consent for it to be retained.

7. | havebeengivenarangeof contactdetails listedbelow.If | requirefurther
informationor becomeconcernedboutanyaspecof thisstudy,l amfreeto speak
to any of these contacts.

Contactdetails:

ProfHellenMyezwa,(Supervisor),

Phoneno.+27834696249r by e-mail at
hellen.myezwa@wits.ac.za

TemitopeOladejo,(Principallnvestigator),

Phoneno.08025300362r by e-mail at
temi.oladejo@yahoo.com,

Professor CB Penny, Chairperson of the Human Research Ethics Committee (Medical) at the
University of the Witwatersrand, on telephone no. 011 717 2301, or-inileat
Clement.Penny@wits.ac.za.

Ms. Z Ndlovu or Mr RhulaniMkansi,CommitteeSecretariatielephonenos.:01171727000r

1234, or by email at:Zanele.Ndlovu@wits.ac.zar Rhulani.Mkansi@wits.ac.za
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Appendix 3: Approval of study title

Private Bag 3 Wits, 2050

UNIVERSITY OF THE [@ Fax: 027117172119
WITWATERSRAND, Tel: 02711 7172076
JOHANNESBURG

Reference: Mrs Sandra Benn

E-mail: sandra.benn@wits.ac.za

24 February 2021
Mrs TO Oladejo Person No: 1710755
17, James Olaogun street, off Owutu road, Isawo PAG
lkorodu
Lagos
Nigeria
Nigeria

Dear Mrs Temitope Oladejo

Doctor of Philosophy: Approval of Title

We have pleasure in advising that your proposal entitled H/V- related disability: development of a
contextualised physical activity programme. has been approved. Please note that any amendments to
this title have to be endorsed by the Faculty's higher degrees committee and formally approved.

Yours sincerely

Lo o8 v.iab.

Mrs Sandra Benn
Faculty Registrar
Faculty of Health Sciences
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282



Appendix 4: Ethical ClearanceCertificate

UNIVERSITY OF THE é
WITWATERSRAND, ¥
JOHANNESBURG

R49 Ms T Oladejo

HUMAN RESEARCH ETHICS COMMITTEE (MEDICAL)
CLEARANCE CERTIFICATE NO. M200906

NAME: Ms T Oladejo
(Principal Investigator)

DEPARTMENT: School of Therapeutic Sciences
Department of Physiotherapy
Medical School

University
PROJECT TITLE: HiV-related disability: development of a contextualised
physical activity programme to improve health
outcomes
DATE CONSIDERED: 2020/10/02
DECISION: Approved unconditionally
CONDITIONS:
SUPERVISOR: Professor H Myezwa; Drs A Ajidahun & S Ibeneme
APPROVED BY: M ~y/
Dr CB Pen on, HREC (Medical)
DATE OF APPROVAL: 2021/04/15

This Clearance Certificate is valid for 5 years from the date of approval. An extension may be applied for.

DECLARATION OF INVESTIGATORS

To be completed in duplicate and ONE COPY returned to the Research Office secretariat on the 3rd floor, Phillip
Tobias Building, Parktown, University of the Witwatersrand, Johannesburg.

I/we fully understand the conditions under which | am/we are authorized to carry out the above-mentioned
research and l/we undertake to ensure compliance with these conditions. Should any departure be contemplated
from the research protocol as approved, |/we undertake to submit details to the Committee. | agree to submit a
yearly progress report. When a funder requires annual re-certification, the application date will be one year
after the date when the study was initially reviewed. In this case, the study was initially reviewed in September
and therefore reports and re-certification will be due in the month of September each year. Unreported changes
to the study may invalidate the clearance given by the HREC (Medical).

Signature of Principal Investigator Date

V=3, UL AN ULT HUAD, TIVEJA, LABUY, BB 27004, TELIDT-4710670
vevewaloputh.org. E-mall:doat@lonuth.org
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Appendix 5: Permissionto conductresearch




Appendix 6: Sociodemographiocquestionnaire

Sociodemographicharacteristics Participantsoé | D:

1. Howold areyou?___
2. Whatis yourgender?

3. Marital status (Ticku asappropriate)

Married

Single

\Widowed

Divorced/separated

4. Education

Lessthanprimaryschool

Primaryschool

Secondargchoolcertificate

Ordinarydiploma
B a ¢ h edegred BND

Postgraduatdegree

5. Monthly incomecategory
LessthanN 18,000permonth

BetweenN19,000- N 30, 000permonth

BetweerN31,000i N70,000permonth

BetweerN71,000i N100,000permonth

MorethanN 100000permonth
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Backgroundnformation onHIV/AIDS

6. WhatwereyoursymptomseforeyouknewyourHIV status?Tick u all thatapply)

Prolongedever

Prolongediarrhea

Skindiseases

Prolongedtough

Tuberculosis

Prolongedtough

Meningitis

Lossof weight

Prolonged/omiting

No symptoms

Otherg(pleasespecify)

7. Whichyearwereyoudiagnosedvith HIV? --------
8. (a)Areyouonantiretroviraltherapy? Yes No
b) If 6 y @¢0Q®a,howlonghaveyoubeenon antiretroviraltherapy?

9. Givedetailsof yourantiretroviraltherapy.

Firstline

Secondine

NotonART (PreART care)
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10. MostrecentCD4 countandviral load

CD4 count

Viral load

11. Haveyou experienced amyf thefollowing symptoms in théast threenonths?

Medicalsymptoms

Yes

No

Confusion

Memoryloss

Breathlessness

Fatigue

Diarrhea

Nausea

Stomaclpain

Headache

O O Nl O O | W N

Changen taste

=
o

Skinitching or changes

|_\
|

Muscularpain

[ExY
N

Heartburn

[y
w

Soremouth

[y
D

\Vomiting

[y
(O3]

Fever

[y
(o2}

Kidney stones
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Appendix 7: WHO Disability AssessmenSchedule(WHODAS 2.0)

In the past 3@ays,how muchdifficulty did youhavei n é .

None Mild Moderate Severe Extreme/

Cannot

do
Q1.Standindor longperiodsuchas30 minutes 0 1 2 3 4
Q2.Takingcareof your household 0 1 2 3 4
responsibilities
Q3.Learninga newtask,for example Jearning 0 1 2 3 4
howto getto anew place
Q4.Howmuchof a problemdid you havejoining 0 1 2 3 4
in community activities (for example, festivities,
religious or other activities) in the same way as
anyoneelsecan
Q5.Howmuchhaveyou beenemotionally 0 1 2 3 4
affectedby yourhealthproblems
Q6.Concentratingon doingsomethingfor ten 0 1 2 3 4
minutes
Q7.Walkingalongdistance suchasakilometer 0 1 2 3 4
(or equivalent)
Q8.Washingyourwhole body 0 1 2 3 4
Q9.Gettingdressed 0 1 2 3 4
Q10.Dealingwith peopleyoudo not know 0 1 2 3 4
Q11.Maintainingafriendship 0 1 2 3 4
Q12.Yourdayto-daywork 0 1 2 3 4
WHODA®iIsabilityScore= Sumof the above
H1.Overall,in the past30days,how manydayswere Recordnumberofdays_
these difficulties present?
H2.Inthe past30days,for how manydayswereyou Recordhumberofdays_

totally unableto carryout your usualactivitiesor work
because of any health condition?

H3. In the past 30 days, not counting the days that you | Recordnumberofdays__
weretotally unable,for how manydaysdid you cut backor
reduce your usual activities or work because of heglth
condition?
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Appendix 8: Medical Outcome Study-HIV Health Survey (MOS-HIV)

MOS-HIV 35-ITEM INSTRUMENT

INSTRUCTIONS TO PATIENT: Please answer the following questions by placing a “x” in the appropriate box.

1. Ingeneral, would you say that your health is:

(check one)

2. How much bodily pain have you generally had during the past 4

% @ VEIY SEVEIE ..o s GD
3. During the past 4 weeks, h uch di@ interfere with your normal work (including both work outside the home

and housework)?
(check one)
6\ NOLE Bl .o 1]

ATIIE DIt 2 D
O MOAETAtEIY ...t 3 D
Q QUIE @ DIt 4[]
EXTEMIEIY o o rmssss s e s e S D

1

Copyright © 1996 The Johns Hopkins University and Albert Wu, MD.
All Rights Reserved.
(English (United States) MOS-HIV Questionnaire Version 2.1)

MOS-HIV_V2.1- United States/English - Mapi Research Institute.
1D5888 / MOS-HIV_AU2.1_eng-USori.doc
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4. The following questions are about activities you might do during a typical day. Does your health now limit you in these
activities? If so, how much?

(check one box on each line)

YES, YES, NO,
Limited A Limited A Not Limited
Lot Little At All
1 2 3

a.  The kinds or amounts of vigorous activities you can do, like lifting D D

heavy objects, running or participating in strenuous sports.
b.  The kinds or amounts of moderate activities you can do, like D * O

moving a table, carrying groceries or bowling.
c.  Walking uphill or climbing a few flights of stairs. E]

d. Bending, lifting or stooping.

e. Walking one block. O Z @K
f.  Eating, dressing, bathing, or using the toilet. ' , Q]

5. Does your health keep you from workin b 48oin, @und the house or going to school?
s K
A \ (check one)
% $ ......................................................................................... 10

Q- %@ O 2[]

6. Have you been unable to do céstain kinds or amounts of work, housework, or schoolwork because of your health?

O oOoooad

(check one)

S e .

2
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For each of the following questions, please check the box for the one answer that comes closest to the way you

have been feeling during the past 4 weeks.

(mark one box on each line)

A Good
All of Most of Bit of Some of
the Time the Time the Time the Time
1 2 3 4

A Little
of the None of
Time the Time
5 6

7. How much of the time, during the past 4
weeks, has your health limited your
social activities (like visiting with friends D D D D
or close relatives)?

8. How much of the time, during the past 4
weeks:
a. Have you been a very nervous
person? D @ D
b. Have you felt calm and peaceful? |:] C)]

-/

c. Have you felt downhearted and blue? [l

d. Have you been a happy person? @ |:|

e. Have you felt so down in the dum \
that nothing could cheer you Q %\ D D

/
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(check one box on each line)

A Good A Little
All Of Most of Bit of Some of of the None of
the Time thetime the Time the Time Time the Time

2 3 4 5 6

9. How often during the past four weeks:

a. Did you feel full of pep?

2

b. Did you feel worn out?

c. Did you feel tired?

d. Did you have enough energy to do the
things you wanted to do?

e. Did you feel weighed down by your
health problems?

f.  Were you discouraged by your health
problems?

h. Were you afraid because of your
health?

OO0 0o0oaod
O O0o0oo0oogoao

1
O
O
O
O
O
O O
g Erigb;:g;;e?el despair over your health @ DS'D 0
O
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(check one box on each line)

A Good
All of Most of Bit of Some of AlLittle None of
the the the the of the the
Time Time Time Time Time Time
1 2 3 4 5 6

10. How much of the time, during the past 4

weeks:
a. Did you have difficulty reasoning and

solving problems, for example, making
plans, making decisions, learning new

O
O
O
O
6

O o o O

recently, for example, where you put

things? %
b. Did you forget things that happened %

things and when you had appointments?
c. Did you have trouble keeping your
attention on any activity for long? D D & D

d. Did you have difficulty doing activities

involving concentration and thinking? C)

one box on each line)

Don’t Mostly Definitely
Know False False
3 4 5

statements is true or false for

a. |am somewnhatill. Q‘

b. 1am as healthy as anybody | k@ |:|
c. My health is excellent. 0\' |

11. Please check the box that descri N
whether each of the following

(0 I I B B
(0 I I B By
O O O od
(0 I I B By

d. | have been feeling®ad lately.
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12. How has the quality of your life been during the past 4 weeks? That is, how have things been going for you?

(check one)

Very well; could hardly be better...........cccoevveiieiiicineciens 1 D
Pretty gOOU.... ... 2 D
Good and bad parts about equal............cccceeveevieiieiienienes 3 D

Pretty bad®Q4D

Very bad: could hardly be Worse............... g\ ................ 5[]
& &
O

13. How would you rate your physical health and emotional €ondition now oo@i to 4 weeks ago?

0\' (check one)
@uch be ..................................................................... 10

Q THANK YOU VERY MUCH
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Appendix 9: International Physicalactivity QuestionnaireShort Form (IPAQ -SF)

INTERNATIONAL PHYSICAL ACTIVITY QUESTIONNAIRE

We are interested in finding out about the kinds of physical activities that people do as
part of their everyday lives. The questions will ask you about the time you spent being
physically active in the last 7 days. Please answer each question even if you do not
consider yourself to be an active person. Please think about the activities you do at
work, as part of your house and yard work, to get from place to place, and in your spare
time for recreation, exercise or sport.

Think about all the vigorous activities that you did in the last 7 days. Vigorous
physical activities refer to activities that take hard physical effort and make you breathe

much harder than normal. Think only about those physical activities that you did for at
least 10 minutes at a time.

1 During the last 7 days, on how many days did you do vigorous physical
activities like heavy lifting, digging, aerobics, or fast bicycling?

days per week
l:l No vigorous physical activities = Skip to question 3
2. How much time did you usually spend doing vigorous physical activities on one
of those days?

hours per day
minutes per day

l:l Don’t know/Not sure

Think about all the moderate activities that you did in the last 7 days. Moderate
activities refer to activities that take moderate physical effort and make you breathe
somewhat harder than normal. Think only about those physical activities that you did
for at least 10 minutes at a time.

3= During the last 7 days, on how many days did you do moderate physical
activities like carrying light loads, bicycling at a regular pace, or doubles tennis?
Do not include walking.

days per week

l:l No moderate physical activities == Skip to question 5

SHORT LAST 7 DAYS SELF-ADMINISTERED version of the IPAQ. Revised August 2002.
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4. How much time did you usually spend doing moderate physical activities on one
of those days?

hours per day

minutes per day

I:' Don’t know/Not sure

Think about the time you spent walking in the last 7 days. This includes at work and at
home, walking to travel from place to place, and any other walking that you have done
solely for recreation, sport, exercise, or leisure.

5: During the last 7 days, on how many days did you walk for at least 10 minutes
at atime?

days per week

D No walking == Skip to question 7

6. How much time did you usually spend walking on one of those days?
hours per day

minutes per day

D Don’t know/Not sure

The last question is about the time you spent sitting on weekdays during the last 7
days. Include time spent at work, at home, while doing course work and during leisure
time. This may include time spent sitting at a desk, visiting friends, reading, or sitting or
lying down to watch television.
7. During the last 7 days, how much time did you spend sitting on a week day?
hours per day
minutes per day

D Don’t know/Not sure

This is the end of the questionnaire, thank you for participating.

SHORT LAST 7 DAYS SELF-ADMINISTERED version of the IPAQ. Revised August 2002.
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Appendix 10: The Contributor RolesTaxonomy (CRediT)

The Contributor Roles Taxonomy(CRediT) (Allen et al., 2019b)was usedto outline the

authors' contribution to the study. The full explanation of the terms:

Term

Definition

Conceptualization

Ideas;formulationor evolutionof overarchingesearclgoalsand

aims
Methodology Developmenbr designof methodologygreationof models
Validation Verification, whetheras a part of the activity or separatepf the
overall replication/ reproducibility aesults/experiments and othe
research outputs
Formalanalysis Application of statistical, mathematicalcomputational,or other
formaltechniquego analyseor synthesizestudydata
Datacuration Management activities to annotate (produce metadata), scru

and maintain research data (including software code, where
necessarfor interpretingthedataitself ) for initial useandlaterre-

use

Writing i original draft

Preparationgcreationand/or presentatiorof the publishedwork,
specifically writing the initial draft (including substantive

translation)

Writing 7 review and

Preparationgreationand/orpresentatiorf the publishedwork by

editing thosefrom the original research grougspecificallycritical review,
commentanpr revisioni includingpre- or postpublicationstages

Visualization Preparationcreationand/or presentatiorof the publishedwork,
specificallyvisualization/datgresentation

Supervision Oversightand leadershipresponsibilityfor the researchactivity

planningandexecutionjncludingmentorshipexternalto thecore

team

Fundingacquisition

Acquisition of the financial supportfor the projectleadingto this

publication
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Appendix 11: Semistructured interview guide

1. SOCIOECONOMICBACKGROUND
1.1 Age
1.2 Matrital status?

T L Married ii. Single iii. Widow/divorced
1.3 Educationevel?
I Not educated ii. Primary iii. Secondaryiv. Higher
institution

1.4 Occupation?
1.5Incomerange?
i. Below#30,000ii. 31,000i 70,000iii.71,000 100,000 iv. Above100,000

2. BACKGROUNDINFORMATION ON HIV/AIDS

2.1 How long haveyou been livingwith HIV?

2.2 How long haveyou beenon anti-retroviraltherapydrugs?

2.31n what ways does HIV affect your health? (Probe: how does it affect your
activitiesof daily living, suchaswashing,climbing stairs,goingout, takinga
job etc)

2.4In whatwaysdoesthe ART drugs affect youhealth?

2.5 Do you haveanyhealthissues as sesult oftheHIV or ART medications?

2.6 Do they make referral tphysiotherapy/rehabilitation services in this center
If yes or no, are you aware of what services are offered? Is there an exercise

group in this center?
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2.7 Canyou describeyour day-to-day activitiesfor me?Whatis your typical day

like, what do you do on a daily basis?

PHYSICALACTIVITY

3.1 Whattypesof exercises/physicalctivity areyou awareof?

3.2What is your most preferred form of physical activity? (walking, running,
jogging, cycling, swimming, etc.)

3.3Do you currently engage in any form of exercise or physical activity? If yes,
can you describ#? How often do you do it? Do you do it with a group etc.?
Was it prescribed etc.?

3.4 Do you believethe exercisehelpsyou inanyway? Ifyes,in whatway?

3.5Whatbenefitsor gainsof physicalactivity areyou awareof?

3.6 What motivates/ encourages you to engage in physical activity? what helps
you?

3.7What discourages you from engaging in exercise? What limits you from
participating inphysical activity? (Probe: pain, fear, health condition, unsafe
environment, stigma, lack of time, lack of resources etc.) What stops you?

3.8 whatwould be a perfectsituationthatwould helpyour exercises™ youwere
to exercise more, what would you need?

3.9Would you prefer an exercise program suited to your needs? (Something not
general, butailored to your specific needs)

3.10 Is thereanythingyou wouldlike to add?

Are there any otherissueswhich | have not covered,and which you feel are
important to mention with regards to HIV, disability, or physical activity?
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Appendix 12: Delphi study questionnaire
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