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Thesis Abstract
Background

Kenyaand -Samhlar an Afjyica ¢(8BAral, are experiencin
transitions, including the ageing of the HIV
subgroup of vulnerable older adults I|iving wi
response in researammi pogliacymi andapeogheir col
transiti oBkxnhngt hepgdevid&helncaeggeamg, | argely from
studies, d&cemahsOAAWE are vulnerable to il he

morbidities (e.g. menmehtahd gegnatrve Bwmpdro
and mul t iFwoorr btibde tlyast decade, t hreotSé&vAo mrtelgy on
progilnesasgei ng ,end.hdgaletlrestabli shment of healtt
South Africa. Yet, current evidence on mental,
among OALWH i sf rianael eqeag@iten partl yebessause of |
findi ngsde$fdeguned studies, and signid.ig.andg manelt
sample sizes, |l ack of comparivadn dart euwp smearsd r fe
tool $¢n Kenya, HI'V and ageing i s aabetnmee gent s

burden and determinants of these i mpairments.
To address somres e@faptshe stehh ses PhdD :out t o

(a) Understand the health challenges faced by OALWH and the coping strategies they
use to confront these challenges on the Kenyan coast,

(b) Document the burden and associated factors of common mental disorders (CMDs)
and frailty among OALWH compared to their HIV-uninfected peers on the Kenyan
coast,

(c) Examine the acceptability, reliability, and validity of a local (Swahili) measure of
cognitive function, the Oxford Cognitive Screen Plus (OCSPIus), among older adults
and provide a preliminary understanding of their cognitive performance (by HIV

status) and associated factors.



Met hodool ogy

We usedxed methods research design to answer
empl oying both qual atppptrioae Haed qquuad nttiatta tviev ep h a
st urdggcr Bidt ©OA Lt WH e irwiutg ne HIV care and treat men
heal t hcarendX)ovandersr i(manrdyl Zuaa leigti avteervzer (dvart a w
from-stermict-degtdhiinnt er vi ewse d diradreadn,srice | dedi o

ver batnidm,anal yzed using t Datfar anmevagrekreapgp waasc ht

Nvivof t Wahree quant i tactriosescpgh @ase@,l survey, i1nvolyv
adults aged O50 yeéearcsal(y8BwdadltWwH) and/ or valid
to assess CMDs, frailAlyl amua rctoigtnattii we d ruanlcyt g ec

using SGATwnNaProportions were used to estimate
rraiy among OALWHumindf e hteedgiHd&/r s . regr ¢é®si on w

—h

examine the factors assobi batfedewttpsgedMbemandi
used to assess the 1t&@CaBPBItwsotl e atneds tv arl e ldiiathbyi |oi
eval uat ed -culsaisnsg cionrtrreal at i Penasr. s OMe commpallt @tdi on ¢
to assess convergent validity between OCSPI us

Mul tiple linear regressions were used to exam

Resul ts

OQur findings fr om sthhoewedu a lhiatta tOALeNHp Haascee mul t i
chall enges (e.g. symptoms of depression, anxi
heal t h chealbglygoregdas n(si onl,c edrisa,bestcemati ¢c sympt oms
functional ,wmpaehrwenésoften complicated by a

chall enges including fnedatedesurgmg, h&hgaeebmn

observe to overlap across the three health d

A

g

financial difficulties. Matmhye soef ct hhael |peenrgceesi vweedr
d
ng participantsd6 narrat icvaegpeo,®8ht coei ng

analyzi
reli giomcsiigly,congeaontke datnedy sitdyent i t yYOuand i mald tnegrsy
al so reveal ed mal adapthclVedtsespi ag i-rbdanlriadnwogar exsn
ovdrheounter medication, delayed healthcare se
medi cati ons:selcn itomealc rdoastsas etc,anwe dfidudred ema essi ¢



preval emdde pafessi ve 4% mpst ddmds%)( 2and anX%euwsy sy mj
7%) among OALWH compar ed trce stpreeitriHwowvlieywnefre,c ttehde
preval ence of frailty was significantly highe
peers (13%). After adjusting for biopsychosoc
i ndependentl|l y GMBsiici attledy wiltdh mul tivariabl e ar
associated with increased oddsebéat €MDst agohafr
agei smnpelkagnelf umptaiigmahéeéeping di fficulties, in
HI'V burden, chronic fatigue, increasing medic
hi gher waist/hip ratio, visombingatiramdi antoinaéet
therapRTeégi men change/interruption, and prolo

di agnlosiso,ntfraacsttor s associated with reduced od

included easier access to an HIV clinic, resi
i ncomeng haavsoci al network of friMads, obhntdhbser
factors were corroborated inlnheumguladsthaobjvec:
OCSPl us measure was found to be acceptable, r
performance, OALWH presented with significant

executive function compared to their uninfect
perforimgend fs cantl y ISetvteeralorf amdmorsy.ranging frc
| i festyle, sociodemographic, medical or treat

significantly associated with cognitive perfo
Di scussion

Due to effective antiretroviral theangyt HART)

i s witnessed across the world wherever ART i s
the success of HI'YV care and treatment, t hose
chall engeme of which are ,arsi pwe etrossetdh d gy p chp sl e

Ol der adul ts olnilve nkgenwiarh cHda/st are vulnerabl e
and functional ,WwWeiath hapghbaat eing edseev eroanipl i cat ed
pgchosoci al Demsagliltengéeée. observed health challe
i ntegr atpeo sicgiavatlegi es t o promote or address t

beimge findisntgwdryteef mehiysin addressing iBome of

Vi



under st ameinricgd ¢, mieatnidv ef,unct i onal ihne atlhteh coofu nQA LyW
set the fsutratgheerf oresearch and the devel opment o

healthcare strate@iogs tthoe siempardauv et st.h e

OALWH need to benuereicggei ebpapulaati on requiri:
and sociabisenvihbhesuniqgue health chall enges o
Rel atedly, there is a need to buyuiolrd itnhset acnacpea c
t hecreeni ng eemaofhdbamgdr gi latty lItehaes tOALOWH at r i sk
poor healt/e.qgutc¢amesaigtp pyehosoci al challenges
deteriorating HIVTheeaamberhktiypdacetders interv
in the qualitative phase | amenserdeadamemanhgek
CMDs and cogni t.iAd@ i it mpaial msmwtpport may include
their caregivers to mobilwker sogoasi sluppotrd ra
instiaotdi onsrease access to ThaesiKe nyeaeddHd Vand s
prevention and traé¢amemantt ogbiedalpid@gdeidght t he u
needs of,eOAQLWHnul tDinfofrebriedntt ymodel s of care havi
rec o mme rfadre dt he OAdLA WH nacfl udi ng comprehensive ger.i
and integration ofitcohrroonuitci ncea rHl Vs ecravriec esser vi c e
can be conducted to assess the possibility of
womke sttascertainanHdéfeatisassociation of the re
carrty oomati ve wor k amultth e ofrpgsosuodbotll a g iyc alf and |
interveaoataddsess identi,éipsybleasodi plr obh @Imlse n ¢
anfirailty.
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Chapter 1

General Introduction



1.1Chapter outline

This thesis is built around five separate but
understand the health challenges experienced
on the Kemyhadn tcheeasctopi ng strategies they use t
The third and fourth papers document the prev
di sorders (CMDs) and frailty awmonhgf @ALWH pemp.
t he same sedttimagperThreedarts on the valriedatfi on
neurocognitive function and subsequently exam
t semdul t s.

The current chapter (structured into 11 subse
|l iterature on mental, cognitive, and function

HI'V. Other suppocsiagesabso highl i gohtsad dtyo c o

themes. The chapter begins by defining an ol d
|l iterature in section 1.2. Subsequently, a br
Kenyaiciusssiend section 1.3. This seew of ithef alulre
HI'V burden (section 1.4), older adults and HI
HI'V as an ol der adult (section 1.6), overview
cognitive, and geriatric disagsdeacisat(esdcfta otno rls
mental, cognitive, and geriatric disorders <co

adverse outcomes of HIV comorbid with mental

the second | ast section (1. 1j0u)s,t itfhiec aetxiiosnt ifnogr
PhBt uadrye highlighted. The | ast secitn odietodi It hi !
presenst pPdhyopdenti fying the study objectives, d

The chapter then cl oses wit hr ema iooufd dtrihnee tohfe stihs

1.2Definition of an older adult in the genera
There is current | yc hnroo ncoolangsgei nesaul swloinc b haen 1 ndi vi
becomes ol d, partly because the ageing proces

Various age thresholds have been used to defi
060 years by the United NatyoRsamepwothkhkeaAflr Pt
Action onhlAgedn@®65 years iWSthadUERD eNfbe Satbd tye s



the World Health Organization (-0MHfO) @%@ vy ea&osn,
defineeopilrer-Sowharan Africa (SSA) to accommodat

definitional cemhpkceketerpectagcy, cultural/ so
functional / bi(o3,09gX)oasi abeht tNmdtsmndh&f Ui can Un
definitions, Kenya has adopted the definition

Di fferent age thresholds have also been used
among people lTiving with human I mmunodefici en
years, with 50 years beingof(ffBe mdhsts fdinesdquerctl
based on evidence of poorer i mmunolidAdgiTcha,l res
9) early i mmunosenescence and its premature d
functions and cli(ili0lgabnkghsgeuentesc syndr ome
(1anpd el evat é8, m@ek a@leistey adul ts. I n this thesi
defined as anyone aged O50 years unless other

| n Ketnhyea ,n u nabdeurl tosf aged O50 years is projected
2050, making it one of the modthursapindley scgpeaiim
neefdor meainnvmgsftila heal t hye agaeuTntger ysn gtnh f i cant
increase in the number of older adults in Ken
attributed to increasing |ife expectancy, i mp
in the(X2)yion

1.3The profile of older people globally and i
Every nation in the world is experiencing a r
ol der people iswome sapepatit ati ®nearly stages, e.
are more addahaed | arger progp.ofapeink) Gl fo btahl el ye |
the number of people aged O50 years was about
increase nfealrd yt d h3.e2 (Hi5)MThos kKMemd@s@aphic " meq
projected to become mon-Mi pdlomomac€dunnhriew (L
especially in SSA, with | asting iIimpacts on he
expenditure on-tkeal(clhdr)d@mcerled mg e, under standin
mental, and social wellbeing of older people
motivated by the observed and projected trend



the first time ever, people ageds Osddarysx airrs ha
several countrnilégAddi thenwbiyd the proportion
expected ttoo Eeovnetni niune r egi ons such as SSA, wher
caused sirgriufditne @mtf e expectancy iF'oenhh@lr3t)990s ¢
Kenya, l i ke many countries in SSA, i's experie
transitions where the share of the country's
rapi(dl7yThe increasing inciedleatedoéd@B@iroinors ag
coinciding with a high prev@l.®)nTchee ocfo uHltVr ya mosn

expected to see an increase in the popul ation
2000 to 15.1 million (17.7%) in 2050d Wwrom tih
million to 5.1 mill( Im)Tohvaetr itsh,e nseaame yp elr iiond 5
projected Kenyan population in 2050 will be a
Ol der peept hegrfawitreggtpopul ati of286ggment i n Ker

Within SSA, the concern of popul ation ageing
with adverse health i mphaotsosutheasemobhi mboh
maj ority of the existinegixfpsheetesarehyheabpt kyme
and many ol der people are (20)Mecrtedyera,ndageaiom

pl ace against a backdrop of c¢chronic poverty,

high ratreel atfeddlor bi dity and mortality, 1inadsée
preventive and curative ser wildeag)e, ainmds wsfofciiaile
protection paokgraimsboth formal and informal c.
homeisn addition to changing cultural and f ami/|l

obligations by and(22waPA&x oalddewrg geopglhe most
the state of Kenyan population, dubbed "popul
t he olopdarekkpe umented to |Iive in absolute pover
group in {REA)caoauvampterrt , t he majority of old Ken
multigenerati omalruhalysskdddsmnlgysy more than half
approxi mately 60% are married, over a third a
wi t h mi nolrdpeeroBhber cepti ons of ol d age revol ve

worries about support and car e, heal th i ssues



in a modern, globalized worl d, e. g., l eft al o
peofdl2e)

To dat e, Kenya -aésm phemlkbadar bonog scheme for ol

and access to private health insurance i s ver
specialists is also very | ow,hef ucratrhee ro pcl oentpdoeurn
with chronic health problems and disabilities
However, changing family values, rising cost

or abroad has meant that many Kenyans are | iv
adequately fulfil theoirr tihhreemddit hgntod tbéer oé$ec

personb6és homeshomMest ofunt hgse el omgipuisvamnet it u
i nsti.tAuri0Odws audit of residenti al I nstitutions
in Kenya revealed that there are very few suc
wasun by the (adVEunméert more, thebauaxitstrieveg al
homes | ack reliable and Greacdci attahlol,ueg hmefaannsi |oyf

caregivers play an important role in providin
the elderly, they face poeawvertyl, amal lacke ofi ko
skills to provMoree ;e edre,c ta @ emaeaatr eof the ol der
mul tigenerational households, a significant a

homestbatdsl ofgo@agp, the country enacotpelde a dr a

and ageing and subsequently revised it in 201
empower, and facilitate ol déorpebpmeybohparti
freedoms and |live in dignity. However, its i m
| ac k(i2mbg)

The above discourse poses difficult questions
practitioners, particularly in LMIrCoesvildek eb akseinc
amenities for tamed gemper avli t hulblhiec cont i nui ng bu
di seases and extFroeme npsdwerctey how do ol der adu
health and well being in different SSA setting
and environment al determinants of health and

people in SSA&| Howacenswstems be aligned to m



healthcare needs of ol der people? How can res

heal thcare systems and other public support p
SSA? Whose responsibility is it to dare for o
consndethe changing trends of filial pi ety an

African ddurst iPihdds 3eeks to begin to tchbemgei bute
pertiguest, i onnogien stohe OALtWHxonefof the fastest
supopatswom!| dwi det hwiachksprneoad use of @ART)Yetro

andncreasing HIV infections among ol der peopl
The following sectionasummarciateanahgspisowifded
|l iterature regarding the epidemiological char

ageing wintdh HHIW,di sease comorbidity with ment a
di sorders in this population. Several researc
of the current PhD study.

1.40verview of the current HIV burden

Four decades have elapsed since the first rep
syndrome (AlI(RB)yv e¢trhel ¥Y&Iars, the world has made
progress in ending the HIV/AI DS pandemic, tha
international coll aborations, extensive fundi
and the roll out ofveirnyn oavpaptriovaec hseesr.v iien cdee 12101 0,
infections have reduassobyaB8é, dewai he AAEDS de:

(27)Despite the remarkable efforts witnessed,

from over. According to the Joint United Nati:
million people were |living with HIV/AI DS acro
Ol5%ars and 1.5 miflyéamsbhiel dsraeme, yOear , 1.3 mil
became newly infected with HIV and approxi mat
associated complications. Additionally, a rec:
9@ @0 HIV treatment tar geti sng( iwiPd.NWHHKOM% wo ft hped o
status, of whom 90% receive ART, and of whom !

were not (a&2cHe leavteadd| y95BB b treat ment target

of PLWH know their status, of whom 95% recei v



suppression by 2025) wer ec omreograatvii v euGQ \WilBpeaacstee
(29)Based on statiatbeah metdematedtthas ART ir
occasioned by the pandemic could el evate HIV

within f(i3WWe years

As the epidembdecaeadeer SSiAt sotinues to bear a

of the overall HI'V burdehirascount heggfobalablo
infectiFomureted . preval ence estimates). As of 2
million6BKBWHved in SSA. Moreover, about 51% o

60% of trheel AtleDd5 deat hs registen@d)in 2022 came

Number of people living with HIV, 2021

The estimated number of current cases of HIV/AIDS.

Nodata O 30,000 100,000 300,000 1 milion 3 million 10 million
Ezzzza | L B — |

Data source: IHME, Global Burden of Disease (2024) OurWorldIinData.org/hiv-aids | CC BY

Figure 1.1: HKHicYopretihie?2 Booeulrdcrest i tute for Heal
and Evaluati GéhopbBHMBuUrden.of Disease (2024)

(https:// our woql Wisndata. org/ hiwv



1.50l der adults and HIV
Ami dst the unprecedented agiesi ntgheofr atphied weogreidn g
HI'V popul atiPBmesemti dw,i dRLWH aged O50 years, Wwi

adults in HIV [|iter atguroewi nagr e eagmoemng st hoef fPaLMHe
wor Two factors mainly drive the rapid rise in
i mproved survival following the introduction
therapy (cART). Second and of concern is the

adupastly because of theisk srga@d mdrth aivn ohuir g i
sexual pa¢erctonoedn sy sen)oon | i mited knowledge of HIV

l ow rates of33HI)\Hatmeeatyisng ol der peopl e are at a

infection compared to younger peopl e. For ins
causes a natwural thinning of the vaginal wal/l
injury during coituse atnod( BbuMAds sy e rispexpas by i
contraception is viewed more as a method to p
sexually transmiimeeadpianfsadt wome.n Po®stl onger re
contraception, whi ch imaon d-gesseu.l tCeirnt aai nr ecduuscttoi nos
wife inheritance (that-cohseatsealvslexgr amidl irt y

(where widows are expected to have sex with f
the husbandés death) ad sri skhcofeasB®dd.Wed ) twao mkel

There is also some evidence showing that agei
voluntary medical( 3avhe chi hasmbieriabsd®d¥%»n t o be
effective at prevent(i3®g HIV infection in men

The UNAIDS first recognized PLWH aged O50 yea
2014 Gap Report, alongside 12 otherofpofpluM ati o
infection and poorer (MOYTheeméement outedmbkeur

why OALWH wergl kient etghe HI V care continuum, i nc
of HIV ri sk, complicated management of HIV an
services and stigma and discrimination. Unfor

pl ans to speci fnieceadlsl yo fa dOdArLeAdHs atplee t from t he s
t he UNAI DS4.0)elpheer tonl'y mention of ol-8895 adul ts

strategy is the acknowledgement of accelerate

8



OALWHay expdqrdilemNoe@et heless, no direct plans o

comprehensively mitigate iIissues specific to t
I n 2014, there were approximatel(ydd).Thimsi |l |l i on
number increased to 5.7 million in 2016, repr
(42)This proportion was modelled to reach 21%

Africa containing the highdéddgtF)inguunrbeeird hobfi gChAtLsSWH
the changing numbers of IO®RLMIihgchormoem C00uOnNG rtice s2 O
more than 30% of the PLWH4&nad ndw sapeadp®5a iye
projected to reach 70% by 2035 t&end tceesr toafi nA naerrei
(4anpd some parts0o0fdABOMgp®LWH i n SSA, 15% ar e
years, and this proportiofnd4ild4sl exphaest eAf tiocadoul
an estimated HIV preval ermde yoefars% ,( f8c {tahnosneg
59 years), and 6% 4fypyeatdhpsecamepar €d t o the n;
prevalen¢@9df 5%

HI'V and ageing i s generally an emergent resea
compared to HICs, whereaits beedicersieb each.d Manptl i ¢
popul-bBased HIV prevalence surveys in SSA have

' imiting the accuracy of prevalence estimates
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Figur &aNulmbzsr of ol der adults | ivingHWGsnhd HI V w
LMI Cs20P020. Source: Autenrieth, Christine S.,

"Gl obal and regional trends of people living with
projecti o 2f0arr 2PA®B one 13.11 (2018): e0207005.
(https://doi.org/10.1370/journal .pone. 0207005.9g003

1.6The chall enges of | iving with HIV as an ol
People | iving with HIV, in general, face a my
t hei rt elromgneal th. These chall enges Hmlgude t he

diagnosis (with strict adherence tuwpsARTanmkdi c.
t rterment of opportunistic infections), special
heal th uncertainties surrounding the conditio
viral |l oads). Others include psychodgdocial <cha
experiences of PLWH in different parts of the

psychosoci ali ncH auldli enrgg eds f f i c uplotsiietsi vien satcacteupst,i n

di sclosure fears, ART adher enc er eolbastteadc | setsi, g nsao
di scri nfid®s8tilom many SSA countries |like Kenya,
complicate the |iving situation of PLWH. Not

10


https://doi.org/10.1371/journal.pone.0207005.g003

such as financi al di fficulties, prolonged cyc
burden have been identified as some of t he ad
in the(4&&HildN

For OALWH, stelverea caoroesdatdieonessven though many of t

highlighted aboVvVdeal sod®ppeyatacglul ts | i ving wi
uni que challenges compared to their younger ¢
professionals and the general public believe

infection. A fairly recenomstdecmggfapmi §Sandnal
surveys of 10 SSA countries, -doskmsekualb babha
among man Ob@e(y5e2a)fFs ndi ngs i ndicated that 74% o
active, and a signi f irceagnutle apgleogpeod tii no nu nosfa fteh es enx
behaviours, including multiple sexual partner
highsk sexual Dbehaviour included ol der age, wu
secondary education. The prrectu mpdx wal Ity aac toil e
users creates obstacles to early HIV testing
for these adul,t sa. sGogmsief g uceannttl yor oporti on of OA
di agnosed | ate in the course of their disease
mi croliter or t hedefriemienigb®8)wwehntani Al DE8ncerni ng
del ayed presentation fOALWHDbY | it gat membteneddudcéd
ART initiation and also prolongs the period i
Additionally, research evidence (mainly from

shows that ol der people aopl emore hakel mult hiampl

conditions which complicate their care and tr
el evated | evel s( 8,f 1pOo, Oyopdyeir mhsp have el evated
mul ti morbidity compared with i @O0 VvAIldounag ssi doef |sa

HI'V diagnosis and mul ekmer amdi oy ,er @QARICWH oanl sod
rel ated-rendategle stigma (agei sm), a dreuam al c ha

heal th and he@383)hy | ongevity

Generally speaking, there are two distinct gr

di agnosed before the age of 50 years and have

11



a |l onger time (somet-teem seferveds)p asdl bhgs

di agnosed in their old age. Evidenter mrom HIC
survivors (AfRrTomrtale cppmeg i nue t o be I mpacted by
year se odpitchemi ¢, 1 nchwedian e dmubletriemlvee meIin¥ s, Asu
pogtraumatic stress disorder, living for many
financi al i nsecurity, | ack of caregivers and

di scrini>a8t)iTomese adults have al sotbamath toxcont

of ART rEe®9 )tkeonnse of the common comor-bedinti es a

ART use and chronic HIV infection include ren
osteoporosi s, central nervous system (dSi9s)or der
As it stands, most healthcarequy ppemnds t oeaqapecie

uni que needs of the rising population of OALW

I SbMer e the vast majority of OALWH | ive, the
e health challenge¢ 6DbOl ga oan d ére saed wittud i feasg e

allenges that OALWH face are similar to tho

—
=] >0 5 S

d care seeking, didfscubdbsyred) sdbobi@egbordeaeo
bopti mal ART adherence, finpnhciAddburdeal al

nu 9 O

clude hmal t hplp®ent ments (as services are not

e
provider communication, attitudes and behavio
i nadequate training or | i miitdeedr sk,n oswhl oerdtgaeg ef oorf
(leading to | ong queuesMH,i fuen ecnopnl coeyrmmesn.t , Wiatnhdi ne
region, the mental, cognitive, and functional

been investigated using qualrietsaetairvcelb edtdumrnteos ,

—+

understand the experiences and needs of OALWH

1. 7HIYV, mental, cognitive, and geriatric diso

comorbidity
The advent of ART more than 20 years ago has
of HI V/ Al DS hfrrecamh eanilnigf edi sease to a manageabl e

di abetes and(RFLPpeEtfdrssitove use of CcART has | e

12
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CART, repRée@senvengg&c/PHpiSomal ay trends
experienced in SSA, with a steady rise
(81%) of PLWH in the region(2#&yhe on

proportion was signifi ¢amilvyenhi gh

vements, the focus i s -mmoswo sihatfed ng

e st earnnd itnmpeaicrt sl oonng hehO)x h and wel | be

atric disordersommtdhmpeitm@adnrt &antsynd

es i n PLWHZL1LDfn ctlhued i nnegu rG0ApLswHc hi at r i c
th HIV, co@Mds ey a&lwm sdd nsxoiredteyr s

danneducroogni ti ve I mpair men(t7s9 ,ar80 Ino8s2tks pr ev a

to estimate the precise burden of

to variations in measurement t oo

group and di ff(e&3e)nmesa ifmiadrnyt axtcean

r eavn elwy &dnpt hmetpaool ed prevalence of

31% among adults |living with HIV

erms of geographical l ocation, the

HI'V was (ad4d4dpsandn|l Swash AmeEucap

bal met aeal (wx0.21 )b,y tRaeh npaatal,edl .pr ev s
ng PLWH was found to be 25%, but w

geographi calanrxe geitoyn ,watsh e opmeesvta li enn cA

i n South America at 38 %. Within S

extensive as those from HICs in No

sl owly changrngtaeasmmaseresnpbéxCM

ed or developed for use in these s

rec&%r)cRevi ews documenting the prevalenc

HI'V in SSA have registered preval

ssive(8YympoOomns anxi et w,s mrn@gwhalasndé® % among
g (Wayhd HA6v% among you6O9.2 PAWHI ethy SBIAsor der

much | ess scientific and clinical at

13



From a public health standpoint, the | ack of
anxi ety dilsiokredleyrest garpeeeval ent and have a signi

on functioning.

HI-¥ssociated neurocognitivecompeaow maoebit di( HAND)
among HRL/VH.EBIiOJence shows that PLWHggnavwe vhei ghe
i mpai cmenptar ed to thei(9.3)nSinnfielcatre dt op eGeMDss, t he
burden of HAND in PLWH is highly variable, de
di agnostic criteria, study design, gé@&eraphic
949 7) I n a gl obal review of (B®)bhi peohedr prema
of 50% was reported. I n this review, HAND pre
HI Cs LavWidCsWi t hin SSA, however, the prevalence
variable in a rece@b)rsaymsgiemptfircomelvd % wt o 88 %,
preval ence of 46 %.

One of the most striking consequences of the
Y

devel opment of geriatric syndromes (such as s
conditions resulting from deficitscimnnsewaér al
and environment@81yudSdtrrda keisl iptriienar i 'y carried
revealed a high prevalence of geriatric syndr
incidence of (B®O3Eraohdytiome of the most c¢oml
is frequently characterized by a decline in p
systems, resulting in inténdfQi0fHlineda vruelcneenrta bsiylsit
review, the overall pooled prevalence of frali
respectively, but with a hi(ddIdegmextofseltdti em
provides an overview of the burden and under|
focus on OALWH.

1. 8HI'V, mental, cognitive, and geriatric diso

associated factors

Common ment al di sorders (e.g., depression and
syndromes (frailty) are also evident-eamsehg OA

and account for a significant burden of years

14



(102,. 1TMh3e) known risk factors for #rlkeesad ecdondit
stigma, ageism, caregivVving bursdeeenk i nngu | bte hmaovriboi u
are significantly elleOvdat el mpngg @AEWHE of t he
appears worse ame6yPpeGhLWH this, these conditi
overl ooked, undese@ateldedunamed not treated in |
gui de(l1m2®nxi ety disorders and geriatric synd
attention compared to depirretsisgloaomppyan §d e BAND] onh

management are poorly wunderstood.

The extant |l iterature on the burden and deter
OALWH is mainly based on studies carried out

revidwhgs attempted to summarize the preval enc
I n this review, the authors reported a pool ed
high heterogeneity index of 95%. I n the same

depressionframgke5% in the Netherlands to 42% i
my knowledge, no review has summarized the gl
However, among the few available emgifriomal st
36% 10t80 6 519%9)Rel atedly, no review has systemat
factors associated with both depression and a
the existing empiridall8st udlysi c Alddédaeér ciapeée t a
resi l(ilelnR2ceei ng € Mph3 apniegher (ilnltBame been documen
as important correlates of reduc(edl1CMDsLI4aWhi | e
rel at ed( 1s1t4i @)mlao n € Ililhgpsosor per cei veld, 1hfecadd h st a
i nsec(ulrli7t)yl der agdg 1(187%0uryeela (rédBindie mMey

comor bi(dilBadwes been shown to be i mportant predi
among OALWH.

To the best of my knawlad dge scihasgivelsledmetha

burden of HAND &moggeOALWH. summari zed the gl o
HAND among adults aged 018 yeardd siargg2 ®3y®,t etut
preval ence esti mates, including that (dff.9p50 vy

Evi ddmoem exi sting empirical studi es, |l argely

15



prevalence estimaté&s h22WNpbihblxgs 650 pooled pr

HAND is shown to vary widely across settings
assessment and diagnostic criteria used. The
criteria, is the most dc¢ommomundr itther iwaoradfd.a Ad ¢
been successful i n providing a consistent pat
efforts, it has dwerne satsismeactiiantge dt hve tthur den of ¢

given the drastic c htahneg eesr ao fo fi IJp\d2Jd esie aAsReT i n

approaches have been{ 994Hus recommended

Among existing studies, factors associated wi
hi story of ( bd®%0nato?3ddedPddyeower edu€CalBdbnal | e\
comorbidities such as di ab(elt2e3s,, lizeba)k!| Dy, sotCIi a
supp(orz26,, l1la2n/d (sX2 gwag!l o-habhl meta of 21 studies
the association between HIV infection and cog
were more |ikely to be cognitively impaired t
Ratii(OR= 2.4), especiall yefophe sUSdared Euroanp édl ICu
uppmirddineome countries sucbuasarnile sStolhuaahs tAfAsiica
(93)Moreover, OALWH presented with | ower scor e
of seven major cognitive domains, including p
mot or/ psychomotor, executive f umntteaxbanmi naendd r e
the |l ongitudinal prevalence of HAND among 253
arguably the firsp o6bODngreaBREdatoholt owf OALWH
(124)Fesretivemceperof the cohort met HAND criteria

Two mernal yses have summari zed the gl obal Dbur de
firstla®eported a varied preval en®®, of frailty
depending on the populati dnoslpdriredd ahpoeked
preval ence of frailty of 11% as defined by t h:
associated with elevated frailt(yl2&$ncépdeded

ol der age, | ower educational attainment, unem
conditions (psychiatric disease, cognitive i m
mellitus and | ow body mass index), |l ow curren

16



We
de
05
on
ma
t h

an

pr

i mpai r me

i n

—
o O S5 o©

ma
t h
50
ad

we
W i
un

an

An
me
as

af

co

have systematically reviewed the published

terminants of depression, anxiety, cognitiyv
0O years resi2a9)pei ne8b5Aw included 44 studie
cognitive function, 3 on frailty and 2 on
inly from Ethiopia, Sout ki hAfrrdisc ao,f a@rhce Wgamndd
e publicgstemadof couevsew in 2021, three new

d 1 on frailty)(ha®@e) Deenrpubbkwahgidmg wi de

eval en

(@]

e estimates for depression (6% to 59
t (4% to 61%) and frailty (3% to 15%
cluded studies were carrietds o050 exednus.i veury

=]

ted sever al met hodol ogi cal concerns, includ
cluded studies), small sample sizes, unrepr
ol reliability and val,jdecagygni Someeiodmp aheme ot
cumented in multiple ways, e.g., HAND, deme
king it difficult to quantify and compare a
e included studies had overlapping age grou

, 5818558, thus making it difficult to compar
ults ObBWeyearsel ates of CMDs, frailty and c
vestitghad edar tiincli @esirvimeew.udehlde frequently repor
re | argely sociso.ccehmad g¢r aseixi avafsaantoare consi st e
th pooreRetatedmgs. | ow soci oeconomic indica
empl oyméonobd andecurity were more consistent

d cognitive health outcomes.

. 9Adverse outcomes of HIV comorbid with ment
syndr omes
extensive corpus of HI V -ddctuerrraetnucree ohfa sHIsWh ov

nt al morbidities (both CMDs and cognitive i
sociated with del eterious health outcomes a
feelt Vnghanagement and its overall prognosi s
cluding (0l 3d3E,r 3Bo)mes of the detri ment al out c

morbidities on the health and well being of
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behaviours such as muondpepmeuIe,xuladb)par
sbekihp behaviour ,1 3Bogroed wwauead i & cyo md mil d -
ivity and inctra3)¥dainilsk, fonesoificitdal
i ¢c syndromes, has pegn)demgd®@iBat ed wi t h
re( m@9 aaldi teynergency hospital admi ssi on

h has also demonstrated that mental mo
vVific negative outcomes such as faster
ent( Inolr)Y iad ot ggi ¢ and (M )sabogitdc maai | u
cd 1t4®2 ,AR#nN3d) t he earesdtstafntd(rdudgd ,stlddi)ns

ting reseasnauldygdpd iamad i on

an Africa has the youngest popul ati on

ulation of older adults aged O50 years
e current eéilbmmWittels afmyiprdivadi ¢1 i ocompet i
r adults are given | imited attenti on,

ve formul ated policies on healthy ag
ment at i oincioefs ,t hees peexciisatlilnyg opno Iment al ,

alth, which appear(.lt)damhdsée bbes

> 9 o 9
0

e

shift is also the rapid ageing of
a subgroup ofl420Whetabt beotdersadaht

e context of HIV are well documen
e ncluding Kenya, i's an emergent ar
bout the health anrdeguiedrn ,beamd ary OpArL &\Vr
s regarding their wellbeing have been
om HI Cs may not be readily generalized
he differences in tédaepectod d ¥ eadgedn,t ©AlyWH
d ethnicity, sexual orientation, and s
oyear tdreeof the OALWH are maltehs radmd m
fect ed onahlreo usgehx uraall econt atct g oo dt maomlsi @fr

r-eet mngur vivors (started | iving with HI
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avail able); this compared to the QAlpWHragd i on o

het eroselxiughtswgmenor ehan men, and most are in t
(105)These differences and others, including b
systems, and formal and i nf or matlo siumpfporrmh syst
meani ngf ulangdr pipmndascye prevention, i dentificatdi

compl ex needs of OALWH.

Much of what i s known about HIV and ageing in
studiledat a i s aensds emutcihalneeded; nonetheless, it
|l ived experience of ageing with HIV. The util]
|l ived experiences of OALWH wil|l provide a ric
perceive andeiad]jlusvtestse otchaitredage® mpl i cati ons at

modi fications as they age with HI \e.r eThmoss ti so fe
the healthcare systems are unprepared to meet
in general. Studies exploring the challenges
suBaharan African countries, includecgd Kemy a.

provide a more comprehensive understanding of

around HIV in their |ives and how they cope w
more i mportant in SSA as new cohorts of HIV a
and, given the variabilit(yl2%) some of the cur

Research on the prevalence and factors associ

|l imited, and most of the existing studies are
Ethiop2a@)Virtually all the existing research o
has focused on deprescGl2a2)Beailbes,thahe @oxirelwn
in OALWH are not well established. Few studie:
CMDs, and most of those examined are sociodem
inconsistent (d@rgBesc asusuediocefs t hese reasons, fur
urgently needed in the region to enhance our

determinants of CMDs among OALWH. Strikingly,
depression/ depressive symprntowisng thedy afppetauddi

showing | ower prevalence estimates for CMDs a
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peerts29)This finding offers an interesting con
from HI Cs which point to a higher burden of d

their uninfected counterparts. The mechani sms
not wabliebed and require further research in
on a | imited number of studies.

Studies documenting the prasasloenaé¢ eandogoi el

i mpairment among OALWH are similarly | imited
' i mited HAND screeni 0628pMPd tdioaugrho HtAIND tsacaolee ni
recommended in routine HIV care to allow for
SSA partly because of the | ack of contextuall:

existing tools have inadeguondteepgytcbdomeavechbe
adapted and validated( If4&i3 tuismep earmeotnigv eO AtLANHt mo r
tools are validated for the growing populatio
prevalence estimaspeci ehabteddosmbandi ng of HA
opportunities Oher siucthet weht itbbmt has shown pro
Cognitive Screen Plus ( @GSkeldy s )¢ pteoad Ih,i ca chorgineg ft
assesstnedétsi gnedl iftoer dooywlese®@ELSPhgs was an
advancement ofifOahordi toghitowek screen (0OCS),
cognitive chang®E€SPhuwselad efrr eaed ualntds easy to use
the Transl ational Neuropsychology ReUwl&kear ch Gr
many conventional tests, which rely on reading and numeracy skills, the OCSPIlus relies

more on visual abilities, with literacy and numeracy are not required to complete the

test, thus more relevant for the population of older adults in SSA, where a significant

number have low literacy levels (148, 149).I n SSA, OCSPIl us has only b
among adutlhtes HAAWNSI cohor(tl 4i70T hSeo uitrhi tAifali cwaal i d
Sout h aArmongaadul {79 ygeadsd®d®t ed that the tool h

construct and external wvalidity. @mbeagde SSA,
neurol ogically healthy ol der adults from a po
sample , the results also showinhbd4d®be tvadli dit
has been standardi zed, nor med andMovealidated i
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vali dation data is needed for t he OCSPlus too

acceptability among different popul ations of

Studies on frailty among OALWH are generally
studies are paOnliyuttrard ¢gf 4 ound Teeslzani a, Sout h /
Ethi ompivea, reported pramahgn O L&t,i M&@Bh2eds, t he

burden and factors associated with frailty am
understudied and inconclusive, highlighting t
understand this construct in the region prope

This PhD thesis provides initial data to help
functional health needs of OALWH in the SSA si
To begin with, this work explores the percept
healthcare providers to understand the health
coping strategies used by OALWH to confront t
work documents the prevalence and factors ass
t Bji |l also provide preliminary evidence on th
measure and document the cognitive performanc
OALWH in the study setting. No study in Kenya
determinant sfoai CMpsand cognitive function am
studies (among PLWH) have documented poorer p.
heal th t hamitnhfeeicrt etll \pbeers in the study settin
whet her the paitnetrmes ybseger dPLWH are similar
OALWH in the same study setting. Anecdot al re,

setting suggest an increasnagummmibehneadlft OA&L Wel
needs for this population. So as to have a co
aforementioned outcomes among OALWH in this s
utilizing diverse research met hodol ogite o.n DhHe

t he cur rsdmutd yIvhaeb i Pohusu-bude sar e descri bed in detai
subsequreanptt er s of this thesis.
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1. 1Currenudy
The research gaps identified in the previous
presented i n témai ndeahiasgt dlifhiedescri be the stud

e
design, setting, data sour dcag tdrd tmee howded algli

details wildl be psrtouvdiyd ¢ thef subesacglmeRhDchapters

1.11.1 Study objectives

The studies reported in this thesis were carrtr
each with distinct objectives. The overarchin
understand the health situation of OALWH (cha
Kenyan Tchoemsphase | dataset ge nCeragptteedr st wo ammadn u3s
thesis resgpecphasky)!l, the overall objective
associated factors of CMDs and frailltey aafnd al

OALWH on t he Klemey amhasteasitl. dat aset generated t
(Chapters 4, 5 and 6 respectively).

The specific objectives included:
Phase | specific objectives:
a)To explore the biopsychosoci al heal th chal |

from the Kenyan coast.
b)To explore the coping strategies and suppo

years) to improve their ment al heal th and

Phase 11 specific objectives

c)To determine the prevalence and factors as:
symptoms among OALWH (050 years) from the

HI-¥ni nfected counterparts.

d)To determine the prevalence and factors as:
(050 years) from the Kenyani cbastedompare

counterparts.
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e)To examine the acceptability, reliability,
of neurocognitive function, the Oxford Cog
OALWH (050 year sunianndge eteheeslpramtdl e an initia
understanding of the cognitive performance

the biopsychosocial factors associated wit

1.11.2 Study design

|l wutilized a mixed methods research design to
empl oying both qualitative and Tdwea mptriitnmeatriyve r
purpose of wutilizing mixed methods was to pro
by providing a fuller picture that enhances d

and well being of olderThedudua!| inatives st amyo s e
essential in contextualizing the issues of HI

ot hsetrudy haspbeérd from the Kenyaamekiomgtt @rlewi

greater understanding of the individual-, f ami
cultural and economic factors that may influe
frailty and neurocognitive performance).

1.11.3 Study setting

The studies reported in this thesis were carrtr
Kilifi and Mombasa counties, through tihe Cent
Coast. Kenya is an Eastern African country ©bo

Soutdte)a with an area of abowWkKieny&amee@d as gquar e |
nei ghbours are Uganda (to the West), Ethiopia
South Sudan (to the Northwest) and Tanzania (1
into 4wvedewmilts of government (counties) with
of which 27439 .5649%8 ¢ O M&1.F)be country-l hagabtbe rf iofft h
people I HvVVNngowli tmvitche 1. 3 mi | (L &0 )EBLWHnaitne s2 Of 1r &
nati onal -lpoapad azurowmeys and sentinel surveill art
preval ence peaked atl9a90osutanldl % e diuctehde tno dar oun
(151,. 1mr2e)val ence estimates have remained rela
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years, with a reduction (Wibt3nlers s2@18,r otmh & 0d®u n t
preval ence was estimated at 4. 9%, twice as hi
(3. X%50)The epidemic is geographically diverse
estimates ranging from 21% in Western Kenya (
NotEhast region (WaPBj)Pr eaadretnyc)e esti mates for ol
are |imted in the country. Maj or sources of

and women aged 15 and 49 years and selected g
564,595 abdye6adr sRecent reports indicate that F
t hose ayx4edy &dr s) |, 7. 5% -9 oyedrho)searmndyes. % (f or
6064 yealrhs0))Anecdot al reports also indicate an

care servispeciiahiHdled clinics. HIV care in the
for other medical C 0 n daist isouncsh ,i sf ahnairldieers taon da coct
contacts are i mportant sources of support for

of OALWH.

Kil i fi County, one of the six counties in the
about 12,540 square kilometres and borders th
County (to the west), Kwale County (doutthth)e So
and Tana River county (to the north). Ki | i fi |
60%) with a population (df7)amdutambny mihlel pommr g
in Kédypwi)th | ow |iteracy |l evels, high rates of

pregnagh8y%,. 1bw6h)si stence farming and | ocal home
sources of livelihood. The HIV preval ence for

4. 5%, with women momerafi fsgp@iospd)Th é oHlaVY epriyeval el

estimate for older people O50 years is unknow
documented during surveys. However, anecdot al
study setting suggest an incremamsinigealumbear of
needs.

Mombasa County, with a | and area of @obuonutty 220
(to the ndcehn, (todt & Eawsnt)y ahtdo Ktwlad eSout hwe :
primarily an urban setting withlanTédet ic maime o
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sources of i ncome in Mombasa include touri sm,
Mombasa adult HIV preval(elnbcKe) giusr persktsi8ma tse d haet
map of Mombasa and Kil i fi counties and surrou
recruitment fodr ptamwtassc FcpEnrdtusc t e d .

Africa

0 1,000 2,000 km
———

Kenya

[ Jwos
l:l Mombasa County

Kilifi County
0 200 400 km 0 10 20km
— —_—

oast General HOSDItE| ——— Mombasa Malindi Highway

Figure A .map of Mombasa asntdurd€iclriufiit memantsiie € sar
1.11.4 Sources of data

The aforementioned specific objectives were i
of different study paTablcdphnis (as highlight

Phase |, specifRc objectives 1 &

To explore the biopsychosoci al heal th chall en\
experiammce he coping strategies for enhancing
idWepth interviews were conducted with 34 OALW

primary caregivers in an empirical-Cquml Kilitf iv
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countyst®demitured i nterview guides were used d

i ntervi ews-r e o eheadpdtieor s 2 and 3 detail the res
were published gausalti Wwedseevpeaerwaetde arti cl es. Furth
met hodol ogi cal details of the studies are pro
Phase 11, specific objectives 3, 4 and 5

To investigate the CMDs, frailty (burden and
profile of OALWH on the Keweat omast stluddgesico
and analyzed data from 440 ol der adults aged
Tabl esulmnMar i zes the resear ch metuhdoldnsIptergisds s cut i
study set of sociodemographic, psychosoci al a
anxiety, frailty, and cognitive funcorgn) al ol
f orms cwed ecttehde frreosnpaonndd ednattsa rtehceo rRdeesde airnc h Dat e
Capture (REDCap) platfbb@haptAndrdi dbt abmldets d
results of Phase 11, which are presented as s
met hodol ogical details of the studies are pro

1.11.5 Outdumeepgpientheportthieeamns of t he

Chapter Jqwal itsat@ai ve inquiry exploring the perc«
(050 years), healthcare providers and primary
ageing with HIV. The biopsychosoci al mod el o f
ChapterprTehhgerets the results of a qualitative ¢
i mproving mental health and well being used by
Kenyan Choaapstteti sFauwmr empi r i c als edcetsicorniapbtai svrewg dcyr 0 S ¢
the preeec® and associated factors of depressiyv
compared t-ant héecteldVpeer s o atph e pKersyean sc d ehse
findings of aseempiomiadals uamteeygypr eval ence and f
associated with frailty amo-ngi OARWHEdDamper sd

Sixf the thesis presents the fingeantgisomd!| aant wed
seeking to examine the acceptability, rfeli abi
the OCSPlus measure among older adults aged O

cognitive performance of these adults (by HIV
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associated with their c&€haptieveSpeerfiesmangene
di scussion of the thesis, integrating the fin
reported in this thesis. Additionally, the <c¢h;
of the different studies w@mst uadiryghleirgntst o ft et iu

research, policy, and clinical practice.
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Table 1.1. A highlight of the sources of data, applied measul
chapters
ChaptObjective of the|Type of s{Sample descri |Measurement|Primary outcon
Two To explore the b|lQualitati|lm 34 adults agPreested se|m Physical hea
(159)health challenge HI'Vv (050 yegstructured chall enges
OALWH (050 years healthcare fschedul e m Mental healt
Kenyan coast and 11 pri mg chall enges
caregivers m Psychosoci al
m Purposive s chall enges
ThregTo explore the c|Qualitati maxi mi ze paf Coping stratec
(160)and support syst characteri st support systen
OALWH to i mprove m Participant g enhancing the
heal th and well b recruited fn and well being
Kenyan coast specialized
the Kilifi (
Referral Ho g
Four |To determine the|lQuantitatim 440 ol der ag Sociodemo(Common ment al
(161)factors associat|crosesctio |l east 50 yeq clinical, o0 Anxi ety sy
among OALWH (O050|study l'iving with heal th/ 1 il o Depressive
the Kenyan coast without HI V) f or ms sympt oms
theiunHin¥Yected c m OALWH were Psychosoc o Comorbid a
systematical measures and depres
from two pul ageism, | sympt oms
specialized PH® and-7G
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Five |Todetermine the pQuantitat
(162)factors associat|crosectio
among OALWH (O050|study

the Kenyan coast
theiunHhVYected c

Si x To examine the al|Quantitat
reliability, and|crosesctio
(Swahili) measur|study

neurocognitive f
Oxford
(OCSPIl us),

Cognitive

a neonndg

theitunHhYected p
provide an initi
the cognitive pe
these adults (by
the biopsychosoc
associated with

performance

in Kilifi (H Sociodemo(Frailty

in Mombasa clinical,

General Teagqg heal th/ 1 i

Referral Hog forms

Hli-¥ni nfect eqd Psychosoc

adults were measur es

identified |\ ageism, |

Heal th and Reported

Demographic Edmont on

Surveill anceé Scal e

( KHDSS) dat 4

foll owed up Sociodemo(m Acceptabilit

homes for r ¢ clinical, OCSPIl us

using Gl obal health/li{m Internal <con

System (GPS) f or ms Swahi | i OCSP

coordinates. Psychosocim Testetest of
measures OCSPIl us
ageism, | (m Convergent v
OCSPIl us Swahili OCSP
Ravens stim Cognitive pe
progressi profile
matrices
I nternati
dementi a
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Chapter 2

Navigating life with HIV as an older adult on the Kenyan
coast: perceived health challenges seen through the
biopsychosocial model

Patrick N. Mwangal a, Ryan G. Wagner
Ami na Abubakar

Publ i shed in
|l nternational JouAgaingfardbudeal Hk a
Saharan Africh. Spez3alJumnesesib®; 68: 16
10.3389/ijph.2023.1605916
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2. Background to Chapter 2

ThithheBas soummari sed the existing evidence on
out the epidemiologicalandhar aotit guiesthieast df cOA
they ifnacsesShAus | aying a foundation for the empi
PhDl.hshappreaovsdés speciofi ¢ hiensieght & and well be
at t he Kenlyhen ooweastl.!l qualitative study was di
and -anmdl yses and published separately. The cutl
objective which was to explore the health cha
literacytsetcoagt aaf Kenya. The sexphdr ebijlet i
coping strategies used by the OALWH to improv
presed in the next thesis chapter, Chapter 3.

2 . Abstract

BackgraKwemdya, | i k®8amamgnsAfori can countries (SS
rise in the-imdimixaredofadHillM s aged O50 years (re
l' iving with HIV. Unfortunately, there is a pal
emergent popul athiosn sotfu OyALaNHp | or ©OALWHe apdr cept
t he@iri mary caregivers and healthcare providers

with HIV at Kilifi, a |low |Iiteracy setting on

Met hod®We wutilized the biopsychosoci al model t
22 stakeholders on the physical, mental, and
with HIV in Kilif.i i n 2 0slt9r. u cDadteage thheirinen t derr avw ne Ws
whi che wewrdé ccor ded and transcribed. A frameworKk

synthesize the data.

Resul tSympt oms of common ment al di sorders, <cor
financi al di fficulties, stigma, and discrimin
al so an overl ap of perceived risk factors acr

heal t hhgddomancl uding family conflicts and pover
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Concl usi@ALWH at the Kenyan coast are perceive
physical, mental, and psychosocial <challenges

burden of these challenges and examine the re

KeyworGlsler adults, HIV, Kenya, biopsychosoci a

2. 12ntroducti on

The | ast decade has witnessed a dramatic shif
l' iving with human i mmunodeficiency virus (HIV
caring for a growing number of adultsdaged O5
to increased survival in people Iliving with H
di agnoses in (t4a2)sMoargee tchoahno r3t0 % o-F nt bme PLWH i n
Countries (HICs) ar@edidmpwpamged tO68ay®aias £Hbbic.
(SSA34M)hese statistics herald a new era in the
needs and demands of the OALWH can no | onger

Southern Africa, home to more thada2half the n

Research findings, mainly from HICs, indicate
three comorbid conditions in addition to HIV,
hypertension), ment al health problems (e.g.,

cognitive problems) and social challenges (e.g
suppbte) -16156)3The observed ment al heal th chall e
|l ife of these adults and have i mportant heal't
(166)The physical health problems faced by OAL
environmental and psychosocial <challenges suc

Supp(olra6)

Despite the evidence of complex health challe
research has qualitatively examined how OALWH
needs. To date, most studies wsfkcagenad asnddHl'
focusibngnedi cal processes and outcomes and r a

heal th and well bdilmg )Qufaltihteastei vaed uslttusdi es ar e n
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understand the experiences and needs of this
| olwi t eracy populations. This is especially i mj
merging for the first time across thegsSSA re
mong previous studies, e.g. in the prevalenc
omor bi(diet7i)Apsart from compl ementing quantitati
cumenting the burden and determinants of th
alitative studies will shed |Iight on the co
aptation emtd ismplsemaint ati on of <culturally af
pul ation. Overall, the few qualitative stud
ncentrate@d6®3h, Ugmé)dSo ut (heekef,r ilcea9 , OL A O s ar e
m Kenya, EswéabBnpnilIahdnMbbawda, ageing with

OO O o ¢ o

]

aily challenge (6®3a,ncl @gBhley keeryd baaaii aelrlsy t o

ds, particularly for associated comorbidit

o
d
eing with HIV in this setting include stigm
e
uth Africa, the crud&/i aln manrdr iagres itha | luidwei f @ o
e

> O 0O «Q

mpl oyment, stigma, and accegq$H6tto t16ANsATOI

c
—

study is timely and addresses somerof the
i nst anecegxitsting studies have only explored th
|l eaving out i mportant stakeholders including
Additional lgyvambabl efsthedi es are concentrated
hi ghest prevalenceSomeHbOWV thkestondKesyare qui
10 yearishelmaek t he need for updated studies givVv

environment of HIV disease e.g. demographics

Emerging data suggest that OALWH in Kenya f ac:
care, including visits to multiple providers
di scrimination, and i(rnadeguldti2ge seorc, atl hsu@ poat :
from the Western region of Kenya. As such, th
OALWH from other parts of the country is not
conductedt hninterviews to exphaoeée bheOAEWHTt &t

Kilifi, a |low |Iiteracy setting at the coast o
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2.3 Met hods

Theor eRriamdwor k

We wutilized Engel ' s bi opdY @dhwhsiocchi aplr onvoi ddeels oaf |
account of the chronic, complex, and dynamic
healthy ageing as the ability to thrive in an
physical/ biological, mental/ pusg®rhol Dlye cmd delan
provides a holistic approach to understanding
supported by calls for research that positive
aspects of ag@gédwlhg/ )WictchorHllivhg t o this model, th
and outcome of wellness and disease are deter
physical, psychol og(trad4)Eaahd mpodeil alcomponemns i

systems that

Fi gwlr.eComponents of

2019) .

t

reciprocally i

he

nfluence

Bi opsychosoci al

Physical o

Biological
Dynamics

Social

Dynamics

NS

Perceived Health
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2. 38tludy context and participants

This study was conducted in 2019 at the Kenya
| ocated within Kilifi County on the coast of

roughly 1.5 million residents in Kilifi Count
(~06%), and 11% wer ¢ 1&®¢kdi 1G5f0i yheaasr san HI V preva
1000 pebp9ne the gener al popul ation and is curr

year s. People Iliving with HIV usually receive
primary care facilities.
This study involved the following three group

a)34ALWH aged O50 years receiving HIV care a

Comprehensive Care Clinic of the Kilifi Co
b)llHeal t hcare providers attending to OALWH.
c)lIPrimary caregivers of OALWH.

2. 3Re2ruitment and eligibility

Study participants were selected purposively
characteristics, including age, sex, and the
Il nitial contact was made via a community heal
Recruitment was conducted by a trained resear
community health volunteer during their routi
years old and on HIV treatment to be eligible
t hr oueghOALWH, wuswually during their scheduled c
be directly involved in providing care and su
providers were approached at their place of w
specil lfyctmargeted providers who provided direc:
agreed to participaitaed awer @ nitrewivtiedv tad a fcaomes e
usually at KEMRI Ki i fi

2.3Da3t a coll ection and tool s
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The | ead aut hor (dRNM)h cionntdeurcvtieedwsi n-aGt i ng, on

mi nutes with each participant. -Aéstedesemteryv
structured interview schedule developed with
ageingt.erAMilewsn were conducted in Swahili, Engl

permission from the participants to take note

Among OALWH, topic guide themes included: pat
di agnoses. These issues werenccpl puedt iusn :n,g fgc
by additional probing to kighlsgkektcifurctbervib
to OALWHeiddliVni tBeaedhewtt h®ir health concerns
addressed i.Rot hbealthcase providers, particip
their experiences providing care to OALWH. Am
i ssues, including their experiences taking ca
adults faced memtt haMer ae¢ swi con |l ected responden
information such as age, sex, educational sta
we also col ¢leated HhmfVor mation. Al participant
US$3) as compensatiinon hfeormr etsiemeg chpemti t h transp

rei mbur sed.

2. 3adt a anal ysis

All thereeaoadded interviews were transcribed vel
research assistants. Subsequent data manageme
(version 11). We applied the framewofk8@ppr oa

Il nitially, two authors (PNM and AA) developed
i nductivel-depgthh ougadhdiimg of transcripts and dec

themes from the interview schedules. These co
reached tcdhreyhoswoul d be brought together into t
bi opsychosoci al model . The initial coding fra

capture emergent themes as coding continued.
NVivo, the |l eaadladuthemegroepaded to a specifi

categories and exgenxtedrtolties stod & ow@rmrdduce ch
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charts were used to summari ze dat a, |l ook for
patterns among the three groups of participan

2. 3Etbhi cal considerations

Written informed consent was obtained from al
obtained ethical clearance fimemithd eKeSrcy & nMe d
Ethics Review Unit CKEMRIZISERU/ LGMRt he Ki |l i fi

Depart ment of Health Services (HP/KCHS/ VOL. X/

2. Resul ts
2. 45Salmpl e characteristics

We interviewed a total of 56 participants (34
primary caregivers) in this study. Among OALWI
up to a primary |l evel of educiagZt2i yre,arasnd Atl Heitrm

OALWHrwe on HIV treatment. Heal t hcare provider
two clinical officers, twbapedjectgygamamnaggennsso
HI'V counsellor. AlIIl the primary caregivers we|

wer e f euratlheer Fsoci odemogr aphied aitnefdo rcnmaatriaocnt ea nc
t he OALWH are sumria.ri zed in Tabl e

Tab2®: Sociodemographic and clinical <character
with (KIViIifi County, Kenya. 2019).

Characteristic n (%) or median (1
Medi an age 57 {68)
Femal e 18 (53%)
Educational | evel

None 7 (20%)

Primary Level 21 (62%)

Secondary | evel 5 (15%)

Tertiary | evel 1 (3 %)

Type of empl oyment

Unempl oyed/ not wor ki 12 (35%)
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Small scale trader 15 (44%)
Casual worker 4 (12%)
Professional/skilled 3 (9%)
Mari tal status
Never married 1 (3 %)
Marri ed 19 (56 %)
Separated/ Divorced 7 (21%)
Wi dowed 7 (21%)
Living arrangements
Al one 5 (15%)
Single generation ho 4 (12%)
Mul ti generational ho25 (73%)
Medi an household size 5 (2)
Residence (rural) 30 ( 88 %)
Medi an duration since F12 {18)
On ART treat ment 34 (100%)
HI'V status disclosure
No#wli scl osur e 1 ( 3%)
Parti al di sclosure (18 (53%)
Ful | di sclosure (bey1l5 (44%)

Not es: T ARTI retrovilr@QRI ntreeragureerntti;l e Range

2. 4P.e2r c e i

The different

v ed

Tabl.& Dver al l

with HIV,

descri bed

i deatn upon

without (o
from f ami

narrated

from

bi opsychosocial <c¢challenges confro

f o

rms of

, mo st of

movi ng

the ti me

from a

di agnosis to

hall enges, as
l' y member s, fr
moving from a
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of diagnosis to their
state of shock, fear,
a state of acceptance
many of the OALYWH not e,
iends, workmates, and

state of ownership to



by an array of health problems which we have
ment al (psychological) and soci al I n the foll
bi opsychosoci al mo d e |
Tabl.e2 Perceived forms of physical, mental, an
chall enges facing older adults I|living with HI
(Ki i fi County, Kenya. 2019) .
Forms of health chal Number -of | Number -o|Number -doefpt
depth int|depth interviews
(among OAjintervielhealthcare
where thel(among providers)
chall enge|caregivel|the health
di scusNse=d|{where thijchall enge
34) heal th di s cushNs=edl]
chall eng
di s cushs=e
11)
Physical compl aints
Comorbidities: chief29 9 11
hypertension, and di
Wi dreaging physical s|33 10 9
pain/ body aches, f at
Functional i mpair menl8 3 3
wal king, writing, h g
Ment al compl aints
Symptoms suggestive |29 9 9
health problems, e.g
worry, stress, l ow n
hopelessness/ giving
Cognitive compl aintgs22 7 4
di fficulties. Others
processing/learning,
attention/ concentrat
Current drug and subb 0 9
'mn a'ziawmglo'r,o whi ch ar ¢
palm wine and smokel

respectively
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Suicide and suicidal|3 0 4

Psychloitkiec sympt oms, 1 3 3

di sorgani zed behavi g

of restraint and unw

Psychosocial compl aints

Financi al di fficulti]31 8 9

fees for dependent s,

di stances for HIV ca

Hl-VWel ated stigma and29 8 11

especially internald:@

Agei sm/ agei st steregl?9 5 7

ver bal i nsul ts, vand

|l sol ation and | ack qg19 5 8

Loneliness 17 1 8

Food insecurity, e.g1l6 5 9

going days without f

NotTehe compl ai ctas egotved sbwnd providers mostly re

to some extent also their general observations t
2. 4P.e3rcei ved physical health challenges
Physical complaints were commonly described b
these concerns was the onset of multiple como
frequently associated with pain, | oss of <cont
i ncreegdadsreat ment burden. Hypertension, diabete
vi sual i mpairments were the most frequently r
participants. Other conditions discussed (tho
arthrtirtoike,, ¢ eeth problems, cervical <cancer, T
comorbidities, somatic symptoms were also dis
groups. Body pain, headaches, Il nsomni a, fatig
were aluemntflryeqeported. Some participants beli
chall enges was-rked @ad esle fafctldird (e. gter Ml XRThf e
mul timorbidity, old age, food insecurity, emol
nateurof someoMmaer tsi aviop&nt quote8.are given in T,

40



Tab??:
2019) .

Participants' physica(KhkeatthCobhat yenl§e

Percei ve
heal t h
probl em

Exampl es

Mul ti pl e
comor bidg

|l am weak and c dnesctaaunstel yl fhaatviegwddcer s,
and diabetes. My eyes are also painfu
experience toothache. As we are talki
So, all these diseases makeec tmemywewaekigla
(Femal e OAOWH ear s )wi th HIV

Ul cers is their main problem. Many of
because of stress. Anything small aff
too much andl bnoghgou, O6My children d
forgotten about med or Ol have one <ch
died | ong ago but is still affected.
i ssues, not bectliere 0$siHey. bAnot her i
must | ook for food for themselves and
drunkards. Often, you find that they
(Nursing)officer

Last year, my hands were painful  ,rawnd
was told it was arthritis. | was told
by massaging myself and using painkil
haess been using. There are i mprovement:
am al so unable to work, and to make i
whenever | am stressed. |l was recentl

am not takobng wmetdichtal so have ulcers
mi nHehal e OAUWHears )with HIV

Somati c
sympt oms

My knees are painful. Someti mes even
rise too quickly from a seatediupbshates
painkillers for some relief before |
cannot work without them. Whenever th
very difficult to use my | egs. | al so
rel iuesfuailsl y the painkiller. These Fganar

OALWH2 vyears with HI V)

My pace has become very slow nowadays

l'ifting or carrying. |l often feel tir
some time. | must do this to ward off
havaed so grown weak and |l ost my |I|ibido.
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have this sensation of myMawai OALMMHIyreE
with)HIV

My husband

ca t do heavy manual |
which is wusua
t h

nno ob
lly cold and requires en
from going ere anymore because he w
Before t mi susehde toof tceompl ain of being ¢
pointless for him to earn money that
|l told him to stay at home and do any
Godc a(r eg)i ver

n
I

r
e

2. 4P.edr cei ved ment al health chall enges

We have discussed these issues under the foll
common ment al health problems, cognitive symp
others (suicidal i deation and psychotic sympt
24 .

2. 4.S4Y mptoms suggestive of common ment al healt
Emotional and behavioral symptoms, suggestive

described to be prevalent across the particip

included thinking too much, persistent stress
hogpl essness, restlessness, panic attacks, and
i ncluded i Assoonhnaita ,o-asseléfem, seéddaches, and | ow

these symptoms wer eanddefsfc ranboendg ttoh eb eOALNWH and w
frequendilyt eadswith the exacerbation of physi c:
financi al instability, and overal/l poor qual.i:
persistence of physical body changes (e.g., p

we aksnse) were considered a significant risk for

2.4 Cobghitivel neurological challenges

The commonly reported complaint in this categ
di fficulties recalling important dates or fin
that they rarely forgot to take their encddicat
this, although they also noted that there are

caused by cognitive impairments. Other cognit
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attention/ concentration, pr oc etsassiknign/gl edairfnfiincgu, |

Peripheral neuropathy was also reported to be
adults and was associated with significant di
symt oms were viewed as an additional disease,
causes. The few who sought medical attention
someti mes being advised that it wil/l resol ve
costly.

2. 4D4d.uxlys and substance use probl ems

Current drug and substance use was mainly dis

contrast, most OALWH reported having a histor"
alcohol and tobacco but stopped foll owing HIV
bei mgial dvMnatkiemglo( 8mokel ess tobacco or snuff
commonly used substances. Mamrya doirionvki idnegr si se ngp hk
problem, noting that some OALWH came for thei
drunk and sSemgot mes take their ART drugs. Some
t hmnadrinking problem with unsuppressed viral
risa«aking behaviors, e.g., multiple partners.

i ncr easemn aizsinec lofded family conflicts which oft
sexual partners, negative coping skills, cult
Ugo,, ot he other commonly abused substance, was
Beer, <cigar emdareisj,u&rhatwema al so di scussed, alt
2.4 .S4.i4&Li dal i deati dn kae&nd ypmpyt ohmst i ¢

Three OALWH reported having intermittent suic
the healthcare providers. The commonly associ
(caused mainly by financial difficudtias eand

(e.g., getting tired of taking ART and not ge:
also few repotitkeosympyomst{e.g., disorganize

|l ack of restraint and unwanted tbopghts) d&dbes9:

cases were frequently observed around the tim
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Tab?é: Participantsod6 mekitlailf ihe@d umt yqg,u oK ersy a .

Perceiyv
heal t h
probl em

Exampl es

Sympt om
stress,
depress
anxiety
t rauma

Living with HIV is difficult, my brothe
without missing and must | ive knowing t
This reality makes me depressed. I al s
if bedaese my relatives are useless to
sad and depressed because | have a f ami
money, getting food is a big problem, a
pay hsocol fees for my children. I must b
a court case because am uMalbd eOADOYWH e@aly
HI)V

My eyes cannot very wiel ¢thwndTmadaey in the
them with hot water. The itchiness i1s o
prescribed some medications, but they w
hol di ng; I cannot readianynhivegyombrifghua
At night, | can hardly make out the per
l ot . I am worried and do not know when
work, e.g. write somethingusbubtl bocdarpe
to guide me. Other times | cannot worKk
Whenever | am depresfedial e P&RE WhHerau rsl | YWa 1
My mum i s general ly s tSoensesteidneasn ds hvee rcya ni
that she falls sick, forcMalge uGa iteog itvaere
Someti mes, she gets very preoccupied wi
happens. Someti mes she also has troubl e
me, o6l am always thinking, and | do not
donot have peace.d | think she would | o)
she wants without people talking behind
she hears people | aughing, she wuswually
| aughime@ 6atSometi mes, she does not <c¢ome
and must force heRemal e aGagrseogreverri ng (

There is this client; her skin has spot
she wal ks. She is often in deep thought
many people participate, but you findth
some point, and we realized she had bee
married another wife. We had to do a re

(Project manager -mdsadcomgnamii 2t i on
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You
anxi
case

know these people are dealing with
ety, and depression, and that is wh
I's linked witNRut hiengsgfichiaenr) c cl i

Cogni ti
symptom

a
h
e
g
e
e
anot
and

beca
we a
t hin
bega
my
13
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XX S Qoo

[
I
0
i
[

n plan to do onabandowot hédmngsdbdbo
out any reason. For instance, I cou
rs, but end up not doing and instea
etting, which is Illlikehaveaiasemrsebltem
yesterday, | could not find my mon
a disease nowadays. | start doing
her. Sometimes mytfched detcaulser nt fic
start doing other things. One ti me
use it was too much. | do not know
re taking or sometdhimmeg ietl swo ulTd ee ncd
g | know, though, 1is that | was not
n taking these medications. | am ve
eers also complain df bteheoFsaadet IDAR
ears )with HIV

3 c O
-~ T < T

—® 3035 =
o ——o -

w o

place my things in one place and
| f do not tell my husband t ha
gad |
i me

I

oard, those bananas wil/l

y al so becomes numb somet

specially in the morning. Th

l e to carry things. The hand

pdimspn to numbness and gene
| ien OtAHOWAY gar s )wi t h HI V

o > »n O
T o0 Qow

——c - gl @ = =5 = = =
oOXxX o0 cCc O»”

truth, my husband doesr enalt
forgetful ness. It i s a rea
nd that he has this chall enge,
medi cations, but he does not |y
very few peopl e ewrallle bCe raelgli ev etro

n ® g-

® » > O
~ @ <
0 <

ppo
and

ask
have

[T o i Y

ght explain something to one of t
ontradict that same information.
heir ARV$ramoxsaeptitei nhhecsame way
k ka@ame interchange these drugs whe
I nt ment s. Because of this, we wusual
give them shorter appointments, e. g
them to rcomee at mént heupport persons
tNwemi(hg officer)

C
t
n
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Substan{My only addiction is to smakelngsaltcohad
use and/have never smoked cigarettes before.
suicide/morning; otherwise, my heart will not b
concentrate on any task. Femahley O#R¢ 8t not k
with)HIV
Adults of my age i amatnhniesr ecdo. mnTuhneiyt yl iakree 1
smoking cigarettes -malrhietyala |lasfof ahiarvse. eExvter
have a packet of cigarettes and ensure
wi neabse they cannot afford beer. They
sl eepMawkekl ONULWH years with HI V)
| often feel |l i ke taking my own |ife. T
when $taemssed. Usually, a certain voice
alive, and another voice tells me not t
devil. Sometimes | wake up in the middI
thinking@naybadathti ngs, which is how | | ose
do not have money, my wife is unempl oye
wi || |l get food?6 So, in the morning, I
al sothatdsuicide is not the solution; i
struggl e Matl es WOrALIMMHey ejart h) HI V
Not just suicidal Il deations. Someti mes
mont h, an ol der adult committed suicide
two of his three wives also turned posi
receievesd tnhat the old man had committed
chall €nigei ¢a) officer
2. 4P.ebr cei ved psychosocial challenges
We present these issues under the foll owing c
stigma and discrimination,Pamtdi c)ypadmmhedquontess
in TaD.d e
2.4 Finlancial challenges
This was discussed in virtually all the inter
that financi al di fficulty was the most <cruci a
because of its massive I mpact on fmootdi srealur it
we-bking, and management of HIV and ot her <c¢como

skipping

and

wa l

K i

me

ng

als or going hungry for some days,
|l ong di stances to accessoHBVedar e
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by the healthcare providers and caregivers,
sl ept hungry tended to skip their medication
stomach discomfort. To some extent, t he s, was

including unsuppressed viral | oad and poor r

2.4.S5.i3gma and discrimination

This theme iIinceFrpbedtsesi im¥ and ageism (disc
Despite relatively high | evels of rckilsadleadsur e
stigma. Discriminatory behaviour (enacted st
di s¢ miami on, e.g., neglect, isolation, verbal
especially in the most rural areas of the st
family members. Stigma was also reported to
i mportant theme, especially among the OALWH
i solation, anxiety or high consciousness of

very fcalri nHicv's, stress, and irritability.

Many participants also highlighted discrimin
mul tiple settings, including the home (mainl
respect from children), HI'V clinic bfe. g., scC
community |l evel. 1t also emerged that some ¢
setting (especially in the most rural areas)
participants narrated hearing or witnessing
beheadedburned alive in their houses for sus

were mainly close family members.

2.4 LNkl iness and isolation

This emerged as an i mportant theme in the co
providers. Despite |living in multigeneration
expressed |l oneliness and isolation. Some had
relatdves hams saw their circle of friends ge
by those around t hem.
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Tab?
2019

®: Participants' psycho¢é¢&claficRabhéegpgeKer
) .

Perceiywv
heal t h
probl en

Exampl es

Fi nanci
chall en

I am jobless, my brotheon d$kihlave ahd
with ti me. I armaweaknoanredy . d dGerndti ng f c
speak the truth, even raising school
Neverthel ess, I have a very good fri
Someti mes, | eat at hi s epldaocees, nloutn ckh
HI'V. Sometimes | am depressed and an
provide for my family. My relatives
not have dinner, and | had to borrow
speak, I am in debt and face a court
Oof t en, I sl eep hungry aMad emOHR Vo reraa
with)HIV

To speak the truth, | do not receive
not because there are no people to h
sl eep hungry. Someti mes, I only have
dayséand t Hiys biog rwosveal from a neighbc
medi cations. Other times, | survive
big challenge. However, whenever | |
Bamba to Kilifi (aramutndmyp 0) kunney tuw
clinic appointment and have Magogersi
then at Kilifi at my uncleds pl ace.
very early in theFmomanhien @-5h &yfttoarres 6Gwial

Financial challenge is a big problenm
neglected by their children someti me
usually give many of them fare. You

me wfi d rhe , I wal ked to the clinic, an
|l ook at them, they appear exhausted,
a challenge. I n our discussions, the
day and mindi youp take fheir medicat
meal due t o diNazisnewgs) odlfaicmy (

The other day, we visited an el derly
t wo grandchildren | iving with HIV., T
children's mother i1 s not around. The
support witihndg hiemraddaihtoiodn to food.

all these and often must borrow. Som
give them, e.g. rearing chicken or f
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ted, and reprimanded | i ke

[tMem down. | t i s sad because the ¢

ou
no
i n

t
t
t

at them, saying, 6Take your dr
see us!6 It is shocking becaus
t haganderaend . al S@mme come to my de

calm them down. At some point, it
ansferred Adhetrlkaceck)oninse!l ( or

The el derly are being burned alive a
some of my neighbours recently cut t
because of witchcraft accusations. L
same ordeali ©ychinledrodnét he head was
a very sharp panga! And the reason i
any other thing. Such cases are nume
four el ders being cut witihs pamgast ha
never expose each other to the polic
never say it Even when the police ¢
cul grreimal (e OALRLWH earksl )i t h

Lonelinl desire to have an exclusive male ¢c

and isolife with. Having one who is already
|l am very | onely and would want to c
OWhat ifthe wsfwiPPt And you know it 1is
marriage. 6 Because of such chall enge
does not belong to anyone, one | <can
with someone el seds clounph &nak, tama lidyv
hi de constantly, and it reaches a po
answer my calls and sends a text mes
with such probl ems, Il just wantmet o g
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f ofc oWnlmiit nacch binen di seases i n primary ¢
a to expand healthcare coverage for

nt findings also revealed a prominen
participants, ageing rather than HIV
g considering that among PLWH with c.
the overriding comorbidity but is s
| (e1 &1o,n dll&2 )and ew i nstances, however,

rrexperiences weeremamsdice attieadn wu g d, H
although their providers attributed

he OALWHYt owi'lWwaiitnmp,r oavred wi t h ti me. Di
a symptom or health condition may co
ness of treatment or conceal an emer

such as medpobhypbarmadege. effects and
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2. 5Me3nt al heal th chall enges

OQur finding of substantial symptoms suggestiyv
among OALWH is consistent with previous repor"
in the study setting, al l§Jdi8t3,.amdBrAwe weoru,ngeur pot

does not establish whether the burden among O
observed among young PLWH. Quantitative studi
compari son. Nonet hel es s, OALWH may be facing

prbd ems than their younger counterparts for di
l ongest surviving OALWH may be significantly

of the epidemic, including mul t{ilg8I58éS ebceorneda vye me
hi gher burden may also be attributed to the n
e.g., poverty, food insecurity, caregiving re:
physical body changes, as evidenced in our st

Since the beginning of the HIV epidemic, the
neurol ogical problems have been ubiquitous an
treat ment outcomes and i mpai(rlnGenNk nodumcsi wdy,
most frequently repameedr godinvidd coad rprgoorbll ye m
associated with stress and shame. Strikingly,
cognitive impairments among OALWH and screeni
obesrvation is similar to what( h&X,. bldseas)pli ¢ o 1t the
reported memory challenges in this study, OAL!
medi cations (f rroenpotrhtesi ranodwnt hsaetl fof t heir provi
unique in theé18IFY tl iitserpaotsusriebl e t hat OALWH ar e
experienced and possibly more motivated after
outcomes of the HIV pandemic. However, it is
function of thegdeag eadunedndth enmoenpec e veanadansi deri ng
chall enges they face, which are I|Iikely to i mp
they grow ol der.

OQur findings also noted a section of OALWH at
especi albrye wvheodneal cohol , called mnazi. This is
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consumption of mnazi I's common among the inha
often | esél1B8Yyhleatheeded t o address this problen
it was associated withtakisng gbemaswiso wrf amred umdc

outcomes in this cohort.
2.5Psd4ychosocial chall enges

Psychosocial amowor pra@de cwe®lrls of treatment ad
progression and qu@li)fiodi hgseffom BuWHexpl o
suggest that financial difficulties, |l oneline
among OALWH in the study setting and are asso:
physical health probl eeamsn rSdpmorltaed fii m dWensgtse rhma
OALWH171)These findings are not surprising, gi
of ol der adults. According to Help Age Kenya,

especially those in rural(ll®&8m®elasr,ecleinvte rienp oarhts, o
National Gender and Equality Commi ssion Repor
established that ol der adults in Kenya faced
stigma, neglect, abandonment, and oli mdrogpreacda yf
(190)

2.5 .mplications

OQur study highlights opportunities for interyv
to reiterate that the health challenges faced
interconnected and require a cohesivxi mnmd col

benefits. Such interventions should target mo
and integrate needed soci al and community sup
food and nutrition support, finaneisg!l aaglsi st a

transport atsipoenc.i fGocntienxtter venti ons to help OALV
own coping strategies are al scoencrrietdi ccaalr ei ma ntdh
pati emanagleiment prinrcelpl®@scd eamd esmirdvwearcnadnt )
el ements in chronic care and are advocated as
framewor ks of( 1@QHNIomtiecg rcaatreediwhbiacle modes$ son t he

view of the person by considering both medica
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comprehensive geriatric assessment, are |ikel
treat ment outcomes. While OALWH are the pri ma
interventiongloa®it)hieseaagledrti s required on how
of healthcare providers, family members who a
provide support and care to those ageing with
examine the resour oeng dmesreesinldiendeaadm t o fu

vital role of resilience in empowering OALWH
the identified stressors. Future research 1is
of physical andimenthals @lhplulleangeosn in Kilifi a
protective factors of these challenges. Furth
research to pilot and test the applicability
the determi naamnd mdntpdly simmdi rments in this se
2. 55t6rengths and | imitations

To our knowledge, this is the first study to

OALWH on the coast of Kenya and among the few

studies, a key strength of this work is that
stalkol ders. This ensured that the Vviews were
participant groups. Using a biopsychosoci al m

the complexity of the identified health chall
predionantly rural setting, and circumstances n
Only OALWH who -twerrne HlnvV Itornegat ment were intervi

their circumstances may also differ from thos

di agnd&seds the norm for qualitative studies i
and interpretation are subject to individual
nonet heless, we countered this effect by main

witheskParch team to provide rigour and credib
26Concl usi ons

Qur findings provide initial insight into the
OALWH i nl iat droavcy Kenyan setting. The participaea

complaints (especially symptoms suggestive of
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memory difficulties), physical problems (part

symptoms) and psychosocial challenges (especi
are of concern among OALWH. Many of the perce
of toevnher | ap across the biopsychosocial domai ns.
opportunities for interventions and future re
setting. Future research should quantify the
reeonces available to these adults, pilot, and
and in doing so, aim to i mprove Ftohlel olw vueps of
studies could also explore in detail how t he

to suit the needs of OALWHThe tughénbfspueygea
establish how the reported health chall enges
OALWH. Future studies, with appropri atbd edesi g
to explore this.
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3.Mreambl e

I n the prevliexyps oclaptdedr, bi opsychosoci al healt
OALWH at the coastreVekKbata OAEWHWDI agaetti sl
of multiple mental andwlpihayteeiomapll | ca&ketEeh afyr obl e
psychosbeal hETmega s scemapitsera reproduction of the
and bamnhledsprevi oby eRppberng the coping strate
utilize to confront the muagaphhtetabc&dlraop ohall
| argely unpr eparseydstheemal t hc a

3.Abstract

BackgroulRllysi cal and ment al heal th probl ems al
l'iving with HIV (OALWH). Adaptive coping straf
adults' me nt a b ehienagl tdhe dapri &k eveatlhleus effects of H

However -Sahnarsaunb Africa, | imited evidence exi st
coping strategies in this population. We expl
OALWH to improve their ment al heal th and wel |

Met hodsSsesmiruct-degtdhiinnterviews were conducted
December 2019 with 56 participants: 34 OALWH
(63% female) and 11 primary caregivers (73% f
were aweweedided and transcribed verbatim. We wused

synthesize the qualitative dat a.

Resul tsi ve major themes emerged from the analy

includicageselrfactices, religion and spiritual:
connectedness), generativity, identity, and m;
mal adaptgvetcapegies, inchHudongteel mandeéeadmn on
i solation, waiting to see if symptoms would s
treatment interruptions during prolonged peri
Conclusi ®Qons findings provide an i1initial under

used by OALWH to confront HI MV iatnedr aa@y,i nlgo w hsad c
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economic Kenyan setting. Our results suggest

personal capacity, social support, positive r
intergenerational connections may be benefici
we-bkeiwnfg OALWH.

Keywords

HI'V; ageing; Kenya; cop-begngment al heal th and

3.12ntroducti on

Popul ation ageing is nowSahwmneahi Ayrwonl (&54¢%,
most rapidly a@Q:t@sn)Jhpepulagti oy and health are
(196,. 1l9n7vyiesting in hetétimyhaglti ngamaeadsy ®ingms
i mportant than ever as the world grapples wit
subpopul ation of older adults that deserves s
HI'V aged O5Wi tyrairmproved access to combinati ol
and a rising trend of HIV infection among the
with HIV (OALWH) in the wo(r3d.3d) Tihd se ppd st enb rteo p
on HIV health services to develop and i mpl eme
these adults' uni que needs. The res(ela2x)h on H
However, most of the gl obal evidence suggests
chall enges, OALWH face uniqgue ment al heal th b
webking that may differ from their uninfected
el edatcemor bi di-drys eatn dg esraird tyrliOc clomd-2 @107)6ns 19 8
Despite the observed chall enges, i ntervention
needs of OALWH(R§1)amsdu fifti ciisermutncl ear how t hese
with HIV, especially in SSA, where health sys:
compl ex healthcare needs.

Based on one perspective in the(&g8#d4s,t0Livtg) | it e
woul d appear that the outlook for OALWH is bl
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Non

etheless, there is another approach to und

OALWHan approach focusing on( 2 @@eindgithre ared irmrca tt

c ha

|l l enges approach, which focuses on monitor

comorbidities in OALWH, has tcnepnarrteadn ta nldi nmetaastu

a p
i n

HI V
sys
mi d
t o

a p

As
str
on
(20
i nd
Acc

s

r e

Wh i
chr
208
Ros
t he
hea
str
(fr
v ol
wi t
pop
adh

ersonod6s health deficits at a sttagteha nddadlfien
function. Moreover, the approach overl ooks

i's multidi mensional where, in addition to
tems, other factors shape theddageidruplprgedes
dl e age. The strengths approach encourages
| ook beyond di sease states and approach ag

er so-nésnweby strengthening posobping Ba&act bs.

an intermediate mechanism of psychological
ategies are vital i n mai (2@bni BATOh6ep hryessi ecaarl c h
coping originates and is |l argely influence
7)They define coping as the cognitive and b
Il vidual to alter or manage a problem cause
ording dto, dleazress emanates from an i mbal an

ources or when pressure surpd9dgy oneds pe

|l e several studies have examined how peopl
onic illness, few have addressed (BhO06, i ssu
) Drawi ngstamucgamied i nterviews with 76 OALWH
endtliallenti fied a few coping strategies, 1in

positive, minimizing the role of HIV medi
l th workers and2®® ¥ norAgneamiizati eame frequent
ategies for healthy ageiamrge,ampng i @AILaWH tiyn c
om family, friends, professionals, and pet
unt € riddisdm)l n SSA, |l ittle research has f ocus
h HIV -apdatkddnsessessors. I n one of the few
ulation in the region, OALWH in South Afri

erence, absdxuwmelncreelfatoimbns, and accessing s

61



coping strategies in dealing with HIV diagnos
Syst(eom)

As the HIV and ageing agenda gain momentum in
greater understanding of how the OALWH cope a
explore the perceptions of 34 OALWH, 11 pri mai
providercsopongt hset r at egi es and suppaearets oauuvreaiel abl

Kenyan setting.

3.Met hods
3. 3Etlhi c s

Written informed consent was obtained from al
cl earance was granted by the | ocal institutio
Research I nstitute Scientific and-Ethics Revi
C/ 152/ 38Wa4r)c,h o6n, 2019. Permi ssion to conduct t
granted by the research office, Department of
2019.

3.35t2udy design, setting and sampl e

This spadty ofs tqgluemlphadd vie study conducted in
Medi cal Resedavethcbmet Ttruse Research Progr amme
County on the Kenyan coast. The study focused
chall enges and coping sgr ati ¢ pi ¢ Voamohde 56a¢pa
(34 OALWH, 11 caregivers and 11 healthcare pr
dataset are two noamdik Breeppotrst;s tthhee fhierasltt h chal |
OALWH. Briefly, the participantsdé narratives I

complaints, e.g., common mental health probl e
were common among the OALWH in addition to ph:
comorbidities and somatic symptoms). The curr

wherexwéoee the same participants perception

strategies and support avalieéablrce os ¢thtei OA.L WH
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Ki i fi i s mainly rural,, and the majority of t
whose primary source of I|livelihood is small s
t han half of Kilifi residents | iprepobeltownt fab
40%) do not have(2b5)halk é&dWcaptrieoml ence is hig
(54 per 1000 people) thanlmMe®l)es (23 per 1000

OQur sample included: a) older adults |iving w
and treatment at the Kilifi County Referral H
caregivers of older adults Iliving with HIV an
ol der adults I|living with HIV including nurses

coordinators-basedommgani gati ons.
3.35ampling strategy and recruitment

We recruited our sample using a purposive sam
respondent s’ characteristics, e.g. age and se
study staff in |iaison with a communiatly zlteaal t
HI'V clinic. After introducing the study at th
their routine clinic visits), and those expre
regarding the project, e.g., st udynoobsjpeecctiifviecs
target sample size. We recruited and assessed
saturation. The ol der adults living with HIV
for them to take part. Caregi vedusr iweg et hiedierntric
clinic visits. To participate, they had to be
approached healthcare providers at their plac
We targeted providers whe ware dfr ©ALWM. i Raootl |
who agreed to take part were interviewed once
available, or at an appointment made for a fu
providers who were interviewed( oavte rt h80i %) pw earcee
interviewed at the KEMRI Wellcome Trust Resea
researcher and participant were present durin

participants had no prior contact/relationshi
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3.3adta collection and instruments

We usednkeymant interviews to collect data fr
| ead aut hor (PNM) conducted all thei6dterview
mi nutes each. At the time of conducting this

KEMRNel | come Trust Research Progr amme, Kilifi),
mi xed met h-ndst edstpmeatiured interview was used
interviews. The interview guide wgesactenstsedfn
the interei ewosndwctétdhenK&wgpanl nati onal | angua
the interviews were conducted in either Girya
interviews were digitally recorded with per mi
I nterview questions focused on what <chall enge

OALWH) or presented with (for the other key i
what helped the OALWH through difficul-t peri o

termibsa General information about coping/ |l ivi
elicited among the participants, | eadtienrgmto s
HI'V, ageing, and health changes, e.g.,r ment al
took down some notes during and after the int

intervi ews.
3.3bat a anal ysi s

The amaec¢worded interviews were transcribed ver|l
Transl ation of data took place during the ana

(Swahili) was used to develop codes, categor.i
trdmgsed into English. QSR Nvivo software vers
management and analysis. The analysis of our

appr oalcg8hadsed | argely on descriptive phenomeno
framework was developedepnhduceadiehy ¢éf htoagbc
deductively (considering themes in the intery
This was domég liyn deyp eérhdee t wo aut hors. The ari si
di scussed, and a consensus was reached on how

themes. The initial coding framework was subs
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emerging theme as coding progressed. After co
concepts were grouped to form categories and
produce charts. The charts were then used to

similariferesnces . di f

3. Resul ts

3. 4Sulmmary of participant characteristics

We included 56 participants in this study (34
primary caregivers) after reaching data satur
participate. Among OALWH, slightly more than |

up to a primary | evel of education, most (73%
and had a median 468 g9ytabs)yeAlrb (BbBd OALWH we.
treatment and had |lived with HIVMI1f5ornyearmgdi an

Heal tethparoviders comprised six registered nurs

managers of-baemthunrgwani zati ons and one HIV co

hand, all the primary caregivers were family
femal ¢ 81 Tgh ves more sociodemographic and cl in
TabB8®. Sociodemographic and clinical <character
with HIV
Characteristic n (%) or median (1
Medi an age 57 {(638)
Femal e 18 (53%)
Educational | evel

None 7 (20%)

Primary Level 21 (62%)

Secondary | evel 5 (15%)

Tertiary | evel 1 ( 3%)

Type of empl oyment
Unempl oyed/ not wor ki 12 (35%)
Smal | scale trader 15 (44%)
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Casual worker 4 (12%)

Professional/skilled 3 (9%)
Mari tal status

Never married 1 (3 %)

Marri ed 19 (56 %)

Separated/ Divorced 7 (21%)

Wi dowed 7 (21%)

Living arrangements
Al one 5 (15%)
Single generation ho 4 (12%)
Mul ti generational ho25 (73%)

Medi an household size 5 (2)

Residence (rural) 30 (88 %)

Medi an duration since F12 {18)

On ART treat ment 34 (100%)

HI'V status disclosur e

No#wi scl osur e 1 ( 3%)
Parti al di sclosure (18 (53%)
Ful | di sclosure (bey1l5 (44%)

Not es: T ARTI retrovilr@QRI ntreeragureerntti;l e Range

3.4Pe2rcei ved coping strawelgleesgfohamkeengésand

Participants utilized multiple strategies to
we-bkeing in the face of wvarious biopsychosoci a
respondentsod narrative accountaregegveal edi 6nvea

sptwal ity, generativity, soci al connectedness,

3. 4 . SxAcfar e

Within the respondentsé narratives, this was
that devel oped over time to cope andchree wit

strategies included abandoning/ abstakxning fro
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partner s, unprotected sex, tobacco smoking, a
, CcART and routine H

di sclosure of onedés HIV status, shifting focu

treatment adherence (e.g.

pract ng oxnelrfol (e.g., managing thoughts or att
OALWH reported monitoring their diet (as a fo
information (e.g., from seminars and HIV c¢clin

treatmea stay healthy. Similarly, some OALWH e

including walking, jogging, running, Swimming
makeshift weightlifting. However, many of the
irregul ame whHiltdhhes OALWH (especially women) f e
exercises, e.g., swimming and weightlifting.

t hat their nature of work (e.g., walking | ong
such as puddsuwmagl claaksurer at construction site
and house chores) was as good as physical exe
for these strategies were trial and error and
friends.fcRame ssalategies were regarded as help
and i mproving physical health outcomes.

Ot hercasred fstrategi es i ntchaioduendt erre Inyeidnigc aotni oonvse r(
for symptoms | i ke pain and sleeping difficuldt
| acksWaootdongsee i f the symptoms would | essen ¢

practised by a few OALWH. Some of the partici
in Tab2e
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TabBe2 Participants'

quotes
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percei vedbeionpd nghaltIran eggs es

Main copi
strategy
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gquot e
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ng go
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my

S
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di agmnoviesmenasdiih omgiMaeaé ORNL

-

c
alf
18/
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akfast,
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5 59 W
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S IinsbyuGtbd dg ¢
d that was t he
0

w God does not

of my kidneys had probl emséi
for prayers for 18 days. | | eft
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| wuswually volunteer at the clinic as a peer cour
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ive people who are(Feomal ka ©®ALMWH marri ed?o.
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tigma asugppmens s &k mall \eo .OAL WH

My rol e
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big, but I can |ive off my sweaté | have | earnt t
realized this is i mpobeamg faer way |l hedl ahsaneawe wk
exercisesémostly walkingo. (Female OALWH)
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3.4 R212 gion and spirituality

Most respondents described religion or spirit
through which OALWH drew their strength, besi

belief in God, attending religious meetings,

reda ng the scriptures, or |listening to uplift.i
believers, membership to church groups and ot
regarded as instrumental in providing OALWH w
ficamal support. For instance, sever al OALWH r
persistent emotional challenges, e.g., thinki
night mares. Others sought emotional support (

baisc needs) from pastors.

However, a few healthcare providers felt that
OALWH had negative implications on health, e.
nNo-suppression. For instance, some of the OALW
sevices of religious pweaocopnibectzg dop,elva@d! y ok bews ea

prophets with speci al healing powers. Subsequ
drugs, believing they have been cured of HIV
theeers, only for them to come back | ater to
Ot hers occasionally go into prolonged periods

their ART medication schedule or stop taking
bi odniec al and traditional forms of treat ment , \
outcomes in the OALWH.

3.4.Ge&nErativity

Generativity is the willingnessbéongnghget haer
people besides self and family, especially yo
OQur analysis of participants® narr artatviewi trye.v el
the first category, many OALWH took | eader shi
as family heads, village el ders, religious |e
Through sharing stories of then yckiafrfserodntt he H

commi ttees, and being involved with HIV advoc
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ot her -lheawélerhospitals) and HIV support groups
However, many of services tended to vary from
some participants (those who had experoimnce r
other HIV clinics). Specialist services, e.g.

geriatricians, were unavailabl e.

Commu rbiatsyed or gani zations dedi-lcaitregd afo @AleWH eda

not come up in our discussions with the part:i
supported different groups of people living w
supposervices they offered included occasiona
food and tuition fees for orphans), supportin
employing healthcare providers (e.g., counsel
peple | iving with HI Vieg.sg.i,ritthuradu gyh <=kciolnlogni tcrae
making soaps, tailoring, weaving, psychosoci a

services (mainly for women).

Al t hough the HIV support groups were perceive
bel onging, membership, and camaraderie, which
stresses of ageing with HIV, some of the OALWI
t heiorl viennvent. To some of these adults, attendi
of |l essening HIV6s role in their current and

t heir ment al -bheeianlgt.h Tahnuds ,wetlhley avoi dedt the gro

focus on that i1issue. Othewa®ALWH,cgbsdi monodota
support, poor | eadership, and no apparent ben
coll apse.

3.4 1ldemntity and mastery

|l dentity refers to how individuals perceive t
the ability to accomplish what needs to be do
understood as HIV centrality, howagmaeéi 9f one

Many of the OALWH described themselves as muc
conceptgedfi anwslefppeeting, depending on oneself

managing oneds care i ncoctrppeorceetpetd obnesh aovfi omarsst ear
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contr ol i n ageing with HIV. According to seve.l
devel oped over ti me. Il n the process, responde
personal strengths to identify tools to achie
with HIrVal Speavret i ci pants noted that they no | on
status as they used to be in the early years
could disclose to anyone, including public ga
vi ewtimegi r HIV status as a blupssahlg, i makii sgui ke
contr ol of their Ilives, e.g., through investm
behaviours such as multiple sexual partners a
t henvseesl better off than their uninfected peers
Attaining mastery also gave OALWH opportuniti

psychoeducation, especially for newly diagnos

3.Bi scussi on

3. 55ulmmary of key findings

Given the demographic imperative of a rapidly

of ol der adults ageing with multiple chronic

ri sing attention in recent years on understan
ol daedrul ts and on designing interventions that
i mprove quality of I|ife, prevent, or delay fu
costs. This study provides a preliminary wunde
residiagrleoswource setting in Kenya. Overall, ou
OALWH who integrate various |iving strategies
health -Bednwgethal |l enges. Fi ve nmmadrme sgiradteigd ess,
reei gion and spirituality activities, relation;
identity, and mastery. Many of these strategi
themselves, sometimes coll aborating with othe

reresenting respondentsé deep engagleiemg with
and a culture of survival. This highlights th

understand their values and aspirations and r
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experiences i n care and management . OQur study
strategies among these adults highlighting th

|l ook for ways to address them, given their im
3. 55e2Acfar e

Al t hougdesa awélished approach fof246vy,eesadr’l)fchr on
care programmes for OALWH are st-chleemerging,
regarded as a critical el ement in chronic car
and patients wheoareen cghaagvee ibre esnelsfhown t edhave si
clinical outcomes, a better quality of |ife,

(216,. 2Pla8r)t i ci pants i n the cur-canée studyediesu
promote their menbteailn gh e aRetpgharrateedp mseatltlfi ces r ang e
those with beneficial health i mpacts to those
healMolst of the selfcare strategies discussed
|l ifestyle behaviours, were perceived to be be
ment al heal th and .Roeild dteasmge,pf n @A hddfH mf u | use

Ssubstancessowasated with better family relation

as investments that I mpPbysdcabuserbdotdsaeWhde
associated with improved moods and reduced sy
However, existing research provides only mode

sel fcare strategi(d9ilnnttehrivse nptoipounl arteisoenar c h wi |
establish which selfcare strategies yield pos
OALWH relied upon their internal strengths ffo
and avoidance/ abandonulingl ioffe ptrylve oallsé me htag mfi r
With time, several OALWH reported-erfdduwcaecdy,f am
better financial decisions (investments and p
and femal e OALWH ackmtoavli eal geefd dthlkeerianpomany ob s
were responsi bplree sfearv attheoinr. sCaulrf fi ndi ngs of OA
responsi biplrietsyerfvoart isoenl fare consi stertt iwilth tho
the United States of Ankldnda Sordeadmgh26a OAd SVH
among 14 ol der méalB)ving with HIV
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3.5Re3li gion and spirituality

Consistent with previous work, this study fou
essential role in (cdhlpd)hg bBmbergaOALWH involvem
spiritual practices has Dbeen -rneoltaetde d 00 uctocr or neessp
(214)Such association may provide one with soc
behaviours, and a skaismgofulhtoipmateldy wed d mot i n¢
(220)These strategies may also act as buffers
interpret their | ife experiences in the conte
meaning in |ife and promote transcendence ove
reei gious practices may hinder positive biopsy:
some of the healthcare providers noted that s
medi cations after receiving prayers from thei
duart i on of prayer and f aesxadamigne Tthreg er dalse at maeted
heal erso and other Ainfluencerso play in the

work together to ensure that OALWH maintain t
3.5504ci al connectedness

While sever al studies of PLWH have identified
(221,, 2f2e2W§ have examined this subject among OA
influence of perceived social -Beippgrdof c@AL WH I
cruci al because it is |ikely to play a major

stressotrsr $Soeiaal connectedness may address t|
i mpacts of ageing with HIV through enhanced c

competency, productivity, personal control, ai
OALWH areofawtaree signi ficance of others in thei
partners, friends, religious groups, and the

sources of support by manyetOAdMWH.stSitmi Itdairel y ,mpl
of soci al support in i mprdeimg tolie OAdeWHalk eb ¢ d
the United 2RO Wudomi ndi ngs also echo eptesalous
in thelwSl nterestingly, avoidance of HIV suppc
to support ment-Bkei hgabyhaahdww®ALWH by shifti
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to HIV. This finding is consiste¢r09wi RHh3ipy evi
underscores the need for HIV support -guoeps t

their support services accordingly. Al though |
support, many OALWH maintained an aspecdnof i
ot hers who, according to them, had responsi bi

3. 5Gebner ati vity

Anot her i mportant el ement of coping for OALWH
This concept has its origin in the psychoanal
establishing, caring, nurturing, g¢ka@Bmg, and
Taking up | eadership roles, volunteerism and
el ements of generativity among OALWH. They we

satisfaction and happiness and reduced the fo

findrneigrsf orce the i mportance of social connect
i mportantly, add a new el ement to previous r e:
passive recipients of social support and care

rol ei wifngg back to the community through these
align with t®hoasnto.ng 3EOMIGALWH 2lnl )ECaomg@grdammes t ha
enhance intergenerational connections, commun
within the HIV community could potebéeiaglegfpr
OALWH.

3.5.déeentity and mastery

Mastery has previously been examined in the H
acquiring mastery is essential i n i mproving m
common menta(224 so2@m)y participants discussed
identity and mastery in their |lives, and this
them described their HIV diagnosis as a turni
(from the persifdgteentngumblern owm fdddleV dihaegnwmsitsal

over, many of them drew on their backgrounds
mastery over the challenges of ageing with HI
adjustments,rieslgy ,beha&vi ours, taking personal
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thinking of oneb6s future (e.g., i nvest ment s) .
the complexities of ageing with HI Mcame.rsr e@Qsres
findings mirror those of earlier +#iesme@®arch con
Countrie(s24d&) Cs)

Apart from the positive highlights on | iving
concerns in the coping of OALWH in this setti
and wel hg. Though not many, someebfabhtke OALWHM

t heounter medications. Overreliance on OTC dr
the only option offered to these clients by t
the part of caregivers, or finas.ci&thi Idli,ffd acmd
the OALWH isolated themselves from sources of

about them. Others tended to wait for symptom
Many of such symptoms were part onft alhedissyonrpdeor

suggesting undiagnosed or inadequately treate
OALWH may not know how to relieve such sympto
find a solution. This emphasizes the need for

symptoms adequately and have knowledge of the
di sorders experienced by OALWH. The providers
common mental disorders in these clients main
t heat ment emphasis is predominantly on physic:
|l oad suppression) and inadequate treatment mo
(CMDs). Others mixed biomedical care with tra
deemedf eicnteifve, | eading to health deterioration
OALHW skipped their medications whenever they
hi ghlight s oeknmmeownf prabtéiastwetd! chall enges (e.g. he
culturel #ihAnhcuhties) as well as health syst
trained providers to screen for CMDs and inad
medici(223) w28 have been pointed out as some
delivery of chronic care and promotion of <cop
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3.5.mMplications

OQur paper has highl i ghdearde,t hiet 9 mpiofrft earnecret off o rsr

opportunities to embrace some of these modal i

and the avail able evidence on some of othese s
poorer health outcomes and(p06)Ter actamae ni mot lei
favourabl e ment @leimegal tOLALAVMHd rwegluli re training
effectively cope with HIV and ageing challeng
access services and participate idnerssharGidv ednec
that the chall enges o6ifn cQAILdAWHN gc amme dbiec adli v eprhsyes i c
and that individual preferences will often di
models (e.g., new technologies, galbluyp, woo knd i
model s of intervention should be considered t
popul ati oFwurgtrhoeurpsr.esearch to consolidate how p
themselves, building on positive coping strat
working with religious groups to drdtiwreg shar

studies could also design and assess the feas

that aims to campeoveeehessppdbrt, mastery and
Adli ti onal gualitative studies could further e
strengths are utilized in HIV and ageing outc
some | ight on which subgroups of OALWH are mo
ef fievcetl y. These findings-re¢sckl dnlde ad dtua | isd emtdi fc
targeted interventions.

Policymakers and service providers need to re
popul ation in need of t-aeg®ited HIYWioang. oThrco
medi cal education, healthcare providers can b

on HInd ageing to respond to the dynamic needs

term, however, policymakers need to build a p
respond to the current gaps 1 n humaprnarkd shaur c e
mods |l wi | | empower and actively engage OALWH 1t c
and soci al needs effectively. Of key i mportan:
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services, e. g., ment al health and chronic car
cruci al need to strengthen the financial and
t hem ar e gfofveewtiégyd hbpgometi mes affects their HI

medi cines when missing food
3. 55t8rengths and | imitations

Our study is among the few reports in SSA and
explore the coping strategies f-mei rOALMHa Iwli ¢ ig e
Unli ke previous reports, an i mportant egltrengt
a diverse group of stakehol debrass, e d nocrlguadniinzga tcilo
primary caregivers, and the OALWH themsel ves.
comprehensive understanding of the research ¢

Nonet hel eddscipuumtpmamwere predominantly from a

care; thus, their circumstances may differ fr
not be in routine HIV care. We wused reflexivi
researcheos®dl peel i efs on the research met hods

subject) by maintaining research diaries and
i ncident s, emotions, and conversations and ho

resear c hteriss hmaw have affected the research pr
3.onclusions

OQur findings provide an initial understanding
to confront HIV and abetegachaKéepmpgerssentanygo

underscores the importance of coping in this
interventions designed to enhance personal <ca
and spirituality, i nt e¢rigdeennetriaftyi,o manld croarsnecatyi ar
beneficial i n the i mpr ovebmintg oif n memitlsaltgirromail r ¢

Our study also highlights a few potenti al obs
in this popul atrieolni,ancne hammuongero vimedi cati on, Wwe
symptoms to run their cowsrodatorondgmppsoergtkadimuat tlsh en
wrong places, and skipping meals. Traditional

to deli berate on how they can coll aborate to
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OALWH. These findings will assist providers,
address the specihbeioghealedls ahd OXK&WH i n this
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4.0 I ntroducti on

The previous two cteapdt retirisee adpfr etvhaiisl itnhge shiesal t h ¢
facing OALWH and the coping mechani smsatt hey u
t he KemyasdSny mptoms of common ment al heal th prob
frequent in the qual.iTh eptrievseempg ph &t 8o nb ttfi htirdski rsg u d
bybdetermining the prevalence and assocdafated de
depressive and anxi ety sympt oms aumoinngf eCcAILAMH cC
peers in thelLislkkeei setttimg current chapter i s ¢
publ i she.d articl

4.1 Abstract

| nt r od uEcnpiion:c al research on the burden and de
di sorders (CMDs), especially depression and a
( OALWH) -Sanh asruabn Africa is inadequate. To bridg
deter mi nedendcde @fre@MDs among OALWH on routine
HI-Wegative peers; b) investigated HIV status

the older adults; ¢) investigated CMD det er mi

Methods: In a cross-sectional study conducted between 2020 and 2021, the

prevalence of CMDs and associated determinants were investigated at the Kenyan

coast among 440 adul ts ag&he9-I@mPatigneHealtts ( 257 OA
Questionnaire and 7-ltem Generalized Anxiety Disorder scale were administered

alongside measures capturing biopsychosocial information. Logistic regression was

used to examine the correlates of CMDs.

Results: No significant differences were found in the prevalence of mild depressive
symptoms, 23.8% vs 18.2% (p = 0.16) and mild anxiety symptoms, 11.7% vs 7.2% (p =
0.12) among OALWH compared to HIV-negative peers, respectively. HIV status was not
independently predictive of CMDs. Among OALWH, higher perceived HIV-related
stigma, ageism, increasing household HIV burden, loneliness, increasing functional
disability, sleeping difficulties, chronic fatigue, and advanced age (>70 years) were

associated with elevated CMDs. Among HIV-negative older adults, loneliness,
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increased medication burden, and sleeping difficulties were associated with elevated
depressive symptoms. Easier access to HIV care was the only factor associated with
lower CMDs among OALWH.

Conclusions: On the Kenyan coast, the burden of moderate and severe CMDs among
older adults is low, however, both OALWH and their HIV-negative peers have a similar
relatively high burden of mild depressive and anxiety symptoms. Our results also
suggest that determinants of CMDs among OALWH in this setting are predominantly
psychosocial factors. These results highlight the need for psychosocial interventions (at
the family, community, and clinical levels) to mitigate the risks of mild CMDs as they are

known to be potentially debilitating.

Keywords: Common mental disorders, HIV infection, Older adults, Prevalence,

Correlates, Kenya

4 . 12ntroduction

Common mental disorders (CMDs), especially depression and anxiety, are among the
leading causes of disability worldwide (229, 230) and cost the global economy about
US$1.2 trillion a year (231). Notably, the global burden of both disorders has not reduced
since 1990, despite compelling evidence of cost-effective interventions (232). Efforts to
address this substantial burden of CMDs should be directed at the most vulnerable in
society, including older adults living with HIV (OALWH) residing in sub-Saharan Africa
(SSA). In Kenya, the increasing population of OALWH (233) is experiencing an elevated
incidence of chronic age-related conditions (234), all potentially resulting in an increase
of CMDs.

The prevalence of depression among OALWH in SSA ranges from 6 to 59% (129)
compared to 26% among their HIV-negative peers (235). Outside SSA, estimates of
depression among OALWH range from 19 to 45% in Asia (236, 237), 39 to 90% in the
US (111, 115), 16 to 35% in Latin America and the Caribbean (238), and 28% in Europe
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(239). Anxiety, on the other hand, ranges from 3 to 21% among OALWH in SSA (129)
and 35 to 56% in HICs (114, 239).

Understanding the determinants of CMDs among older adults is critical in designing and
implementing contextually-relevant mental health interventions. A recent review indicated
that frequently reported determinants of depression among OALWH were mainly
sociodemographic in nature (129). Among psychosocial factors, HIV-related stigma
(240), HIV status disclosure (240), and increasing disability scores have been associated
with higher odds of depressive symptoms, while social support (130), resilience (240),
and spirituality (130) have been shown to be protective factors. Biomedical and lifestyle
factors, including alcohol use (130), current/former tobacco smoking (241), and back pain
(242), have been associated with elevated levels of depression among OALWH. Among
HIV-negative older adults in SSA, rural residence (243, 244), poor social network (243),
living alone (245), being female (235, 243), and a lifetime of unskilled occupation (244)
have been associated with elevated odds of depression. No study in SSA has examined

the determinants of anxiety among OALWH.

Several reasons call for investigating depression and anxiety among older adults. Firstly,
known risk factors for CMD, such as poverty are more prevalent in older ages (166, 246).
Secondly, CMDs in late life are severely under-researched and underdiagnosed in
primary care (129, 247). Besides, the prognosis of CMDs among old adults appears to
be worse than for young people (248). Late-life CMDs may also elevate the risk for
developing dementia (249). Among people living with HIV (PLWH), depression and
anxiety have been associated with non-adherence to combination antiretroviral therapy
(cART), risky sexual behaviours, reduced quality of life, and higher suicide rates (87, 133,
250). Given that CMDs are rarely detected but can have serious health impacts on older
people, it is increasingly important to assess for mild, moderate, and severe levels to

determine the scale of the problem (251).

To bridge the gap in Kenya, our study seeks to: a) determine the prevalence of depressive

and anxiety symptoms among OALWH compared to their HIV-negative peers; b)
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investigate HIV status as an independent predictor of depressive and anxiety symptoms
in the older adults, and c) investigate the determinants of CMDs among older adults at

the coast of Kenya.

4.3 Methods

4.3.1 Study design and setting

This cross-sectional study was conducted at the Kenyan coast in Kilifi and Mombasa
Counties between February 2020 and October 2021. The majority of Kilifi residents are
rural dwellers whose main form of livelihood is subsistence farming and small-scale
trading (178). Kilifi has an adult HIV prevalence of 4.5% (252). Mombasa County borders
Kilifi County to the north and is considered urban. The common sources of income in
Mombasa county include tourism, wholesale, and retail trade. The Mombasa adult HIV
prevalence is 7.5% (252).

4.3.2 Study participants and recruitment
4.3.2.1 Older adults living with HIV

OALWH were recruited from two public HIV specialized clinics in Kilifi and Mombasa

Counti es. As inclusion criteria, participant

confirmed HIV seropositivity status, and on cART. In both facilities, we were assisted by
community health volunteers or healthcare providers in reviewing existing records to
identify all potential participants. We used systematic sampling to identify potential clients

for the study.

4.3.2.2 Older adults without HIV
All HIV-negative older adults were recruited in Kilifi County. The Kilifi Health and

Demographic Surveillance System (KHDSS) was used to identify families with eligible

ol der adults. Potenti al participants ag@ed

database and followed up at their homes using GPS coordinates. To be included in the
study, individuals had to be O50 years,

for participation, including willingness to be tested for HIV using a rapid HIV testing kit
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(OraQuick) for a confirmation of HIV negative status. We chose HIV-negative adults aged
050 years as our comparison group t o3 258e OAL WI

4.3.3 Sample size calculations

Our sample size was calculated using previous studies from Uganda (254) and South
Africa (253). An overall sample size of at least 370 individuals was needed to detect a
difference in CMDs between OALWH and HIV-negative community controls (15 vs 30%
for depressive symptoms and 19 vs 8% for anxiety symptoms) respectively, at 80% power
and a 5% level of statistical significance. A sample of 450 participants was considered
sufficient, allowing for missing data.

4.3.4 Measures

The research instruments were programmed on android tablets using the Research
Electronic Data Capture (REDCap) platform (255) for face-to-face interviewer
administration. All research assistants were trained for two weeks by the first author prior
to data collection.

4.3.4.1 Sociodemographic and asset index form. Sociodemographic information was
captured in REDCap. We also collected information on individual and family ownership
of disposable assets for asset index computation. Participants also were asked to provide
information on their access to social support, food security in the past week, the number
of PLWH within the household and whether they were caring for a sick family member.
4.3.4.2 General healthform. We captured the participantds an
information included hours spent on sedentary activities in a day, sexual activity,
household HIV burden, number of medications one used, and common somatic
complaints.

Among OALWH, HIV-specific information questions were asked relating to the disclosure
of HIV status, and access to HIV care. Information regarding their current cART regimen
and overall duration on cART were extracted from medical records. Blood samples were
also collected from OALWH for viral load testing.

4.3.4.3 Psychosocial measures:

The brief 12-item HIV stigma scale (256) was utilized to assess participants perceived

HIV-related stigma. Higher scores indicate a greater level of perceived stigma. In the
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current study, this scale yielded good internal consistency alpha, 0.78 (95% CI 0.73,
0.83).

The 12-item World Health Organization Disability Assessment Schedule 2
(WHODAS 2) (257) was used to assess for functional disability among participants.
Higher scores indicate a greater level of disability. In this study, the tool demonstrated
good internal consistency alpha, 0.77 (95% CI 0.70, 0.84).

The UCLA 8-item loneliness scale 258)was used to assess partic
loneliness. Higher scores equate to a greater level of loneliness. In the present study, this
scale had acceptable internal consistency alpha, 0.61 (95% CI 0.56, 0.64).

The 20-item Ageism survey (259) was used to assess participants' experiences of
ageism. Higher scores indicate more frequent experiences of ageism. In the current

study, the internal reliability (Cronbachés a

4.3.4.4 Measures of common mental disorders. The 7-item Generalized Anxiety
Disorder scale (GAD-7) (260) and the 9-item Patient Health Questionnaire (PHQ-9) (261)
were utilized to measure anxiety and depressive symptoms in the previous 2-week period,
respectively. The total scores range from 0 to 21 for GAD-7 and 0 to 27 for PHQ-9. For
GAD-7, total scores of 57 9, 1071 14, and 157 21 represent mild, moderate, and severe
anxiety symptoms, respectively (262). For PHQ-9, total scores of 51 9, 1071 14, and 15
T 27 indicate mild, moderate, and severe depressive symptoms (88), respectively. A cut-
of f score of ©O&ndfGAD-7 wa uséd toRdefiQe a positive screen for
depressive and anxiety symptoms in the current study, similar to previous studies in
Ethiopia (263) and Tanzania (264). In the present study, the internal consistency alphas
for PHQ-9 and GAD-7 were good, 0.75 (95% CI 0.70, 0.79), and 0.74 (95% C1 0.70, 0.79),

respectively.

4.3.5 Translation of new study measures

All study questionnaires not previously adapted to the local language of Swabhili
underwent the recommended adaptation procedure in line with international guidelines
(265).
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4.3.6 Statistical analysis

All analyses were carried out in STATA version 15.0 (StataCorp LP, College Station,
Texas, USA) . | n d e gestrandeChitsqueiet testdwene us@dsto dcompare
differences in continuous and categorical independent variables, respectively. We used
proportions as percentages to estimate the prevalence of CMDs among OALWH and their
HIV-negative counterparts. Chi-square test was utilized to compare group differences on
binary outcome variables. To investigate HIV status as an independent predictor of
CMDs, we utilized logistic regression analyses adjusting for exposure variables that
accounted for differences in CMDs. To examine the correlates of CMDs, we used logistic
regression models to explore univariate relationships between the binary outcome
variables and the different exposure variables. Exposure variables with a p-value <0.15
in the univariate analysis were subsequently entered in the multivariable models using
forward selection (data for OALWH and HIV-negative older adults were analysed
separately for this set of analyses). In all models, collinearity was checked and for all tests
of hypothesis, a two-tailed p-value <0.05 was regarded as statistically significant. The
overall fit of the final models was examined by Hosmer and Lemeshow (HL) goodness of
fit test where a p-value of > 0.05 was considered a good fit. The HL test results were
crosssc hecked wusi ng Mc-Ragdaled statigtic. ps e udo

4.3.7 Ethics approval and consent to participate

The study was approved by the Kenya Medical Research Institute Scientific and Ethics
Review Unit (Ref: KEMRI/SERU/CGMR-C/152/3804). Permission to conduct the study
was granted by the research office Kilifi (Ref: HP/KCHS/VOL.X/171) and Mombasa (Ref:
COH/Msa/RSC/04). All respondents provided written informed consent for their

participation.
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4.4 Results

4.4.1 Sample characteristics

A total of 440 participants were included in this study, with a mean age of 60.1 (SD = 6.9)
years. Participant response rate was 90%. Most participants had formal education
(63.2%), were unemployed (65.5%), living in multigenerational households (81.6%), and
caring for a sick family member (66.4%). OALWH were likely to be younger, unmarried,
more educated, have lower monthly household income, living alone, with a smaller

number of dependents and more food insecure (Table 4.1).

Tab4e. Characteristics of the shuddd0 popul ati or

Characteristic Total sample HIV status
n =440 HIV-negative, n = OALWH, n = 257 p-value
183
Sociodemographic
Age (years)
507 59 227 (51.6) 84 (45.9) 143 (55.6) 0.02
6017 69 171 (38.9) 74 (40.4) 97 (37.7)
070 42 (9.5) 25 (13.7) 17 (6.6)
Sex
Female 258 (58.6) 98 (53.6) 160 (62.3) 0.07
Male 182 (41.4) 85 (46.4) 97 (37.7)
Marital status
Never married 12 (2.8) 4(2.2) 8 (3.1) <0.0017
Separated/Divorced/Widowed | 181 (41.1) 45 (24.6) 136 (52.9)
Married/cohabiting 247 (56.1) 134 (73.2) 113 (44.0)
Education level
None 162 (36.8) 90 (49.2) 72 (28.0) <0.0014
Primary 182 (41.4) 65 (35.5) 117 (45.5)
Secondary 73 (16.6) 22 (12.0) 51 (19.9)
Tertiary 23 (5.2) 6 (3.3 17 (6.6)
Employment
Unemployed 288 (65.5) 126 (68.9) 162 (63.0) 0.1
Employed 116 (26.3) 39 (21.3) 77 (30.0)
Retired 36 (8.2) 18 (9.8) 18 (7.0)
Monthly household income
(Ksh)
010,000 279 (63.4) 69 (37.7) 210 (81.7) <0.001
Above 10,000 161 (36.6) 114 (62.3) 47 (18.3)
Living arrangements
Multiple generational families | 359 (81.6) 169 (92.3) 190 (73.9) <0.0014
Single generational families 41 (9.3) 6 (3.3) 35 (13.6)
Alone 40 (9.1) 8 (4.9 32 (12.5)
Number of dependents, mean 3.2(2.6) 3.6 (2.5) 2.9 (2.7) 0.01
(SD)
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Caring for a sick family
member, OM = 2

Yes 291 (66.4) 104 (57.1) 187 (73.1) 0.001
No 147 (33.6) 78 (42.9) 69 (26.9)

Access to instrumental/social

support
None 199 (45.2) 93 (50.8) 106 (41.2) 0.07
Sometimes 215 (48.9) 83 (45.4) 132 (51.4)
Most of the time 26 (5.9) 7(3.8) 19 (7.4)

Food insecurity (lack of food
in the past week), OM =3

Never 293 (67.1) 134 (73.6) 159 (62.4) 0.0024
Sometimes 119 (27.2) 45 (24.7) 74 (29.0)
Most of the times/always 25 (5.7) 3(1.7) 22 (8.6)
Asset index score 21 mean 2.3(1.5) 1.9(1.2) 2.5(1.6) <0.001
(SD)
Body mass index i mean (SD), | 24.9 (6.0) 24.7 (6.1) 25.0 (5.9) 0.7
oM=11
Loneliness score? i mean 13.9 (3.7) 13.0 (3.4) 14.6 (3.7) <0.001
(SD),OM =3
Functional disability score¢i 2.5(4.3) 1.5 (3.0) 3.1(4.9) <0.001
mean (SD), OM =2
Ageism scoredi mean (SD) 4.2 (5.9) 3.0 (4.4 5.0 (6.6) <0.001
Hours spent in sedentary 4.5 (2.6) 4.3 (2.1) 4.6 (2.9) 0.3
activities in a day, mean (SD),
OM =12
Sexually active, OM=4
Yes 206 (47.3) 105 (57.4) 101 (39.9) <0.001
No 230 (52.7) 78 (42.6) 152 (60.1)

Sleeping difficulties in the
past month, OM =4

None 276 (63.3) 125 (68.3) 151 (59.7) 0.017
Sometimes 131 (30.1) 53 (29.0) 78 (30.8)
Most of the times/always 29 (6.6) 5(2.7) 24 (9.5)
Chronic fatigue
Yes 56 (12.7) 21 (11.5) 35 (13.6) 0.5
No 384 (87.3) 162 (88.5) 222 (86.4)
Number of medications 1.6 (1.6) 0.4 (1.2) 2.4 (1.2) <0.001

participants are currently
using, mean (SD), OM =8

All numbers are reported as frequencies with percentages unless otherwise stated

p-values are for the difference between OALWH and their HIV-negative peers by sample characteristic
Abased on Fi sh &Ddasdard dewiatidn; GMeolkseryation with missing value; Ksh Kenya shillings 2
T score range = 0 to 8, higher scores indicate better socioeconomic status; ? i score range = 8 to 27, higher
scores indicate greater loneliness; ¢i score range = 0 to 33, higher scores indicate increasing disability; 9

score range = 0 to 34, higher scores indicate increasing agism.

P-values have been derived fromChi-s quar e test (or Fisher6s exadestfot e
categorical and continuous independent variables, respectively.
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4.4.2 HIV-related characteristics of OALWH

The majority of the OALWH had disclosed their HIV status (95.3%) and were on first-line

CART treatment (90%). The majority of the participants were on Lamivudine (242),

Tenofovir disoproxil fumarate (230), and Dolutegravir (210). The remaining were

Atazanavir/ritonavir (23), Zidovudine (7), Abacavir (5), Efavirenz (4), Nevirapine (4),

Lopinavir boosted with ritonavir (2) and Ritonavir (1). The mean (SD) duration of HIV

treatment was 11.4 (4
copies/mL (Table 4.2).
Tab42 Hi&l ated cl ini

. 3)

c al

and

year s.

Nearly all (98

psychosomri2bl7 char a

Characteristic

Mean (SD) or Frequency (%)

HIV status disclosure

Yes 245 (95.3%)
No 12 (4.7%)
Household HIV burden, mean (SD); OM =5 1.4 (1.6)

CART regimen

First line 233 (90.7%)
Second line 23 (8.9%)
Third line 1 (0.4%)
CART regimen change/interruption since HIV
diaghosis
Yes 110 (42.8%)
No 147 (57.2%)

Duration on cART (years), mean (SD), OM =10

11.4 (4.3)

Viral suppression, OM =45

Yes

208 (98.1%)

No

4 (1.9%)

Access to HIV care, OM =4

Easily accessible

169 (66.8%)

Not easily accessible

84 (33.2%)

Perceived HIV-stigma score, OM =1

Personalized stigma i mean (SD) 5.0 (1.9)
Disclosure concerns P i mean (SD) 8.6 (2.0)
Concerns about public attitudes i 7.6 (2.2)
mean (SD)

Negative self-image 97 mean (SD) 6.4 (2.1)
Overall stigma i mean (SD) 27.5(5.4)

a7 score range = 3 to 12, higher scores indicate greater stigma;
scores indicate greater stigma; ¢ i score range = 3 to 12, higher scores indicate greater stigma;

b

T score range = 3 to 12, higher

d

i score range = 3 to 12, higher scores indicate greater stigma; €i score range = 12 to 44, higher
scores indicate greater stigma; OM observation with missing value; cART combination

antiretroviral therapy
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4.4.3 Prevalence estimates for CMDs

The prevalence of mild depressive symptoms was 23.8% among OALWH compared to
18.2% in the comparison group (p=0.16). The prevalence of mild anxiety symptoms was
11.7% among OALWH compared to 7.2% in the comparison group (p=0.12). The

prevalence of comorbid mild depressive and anxiety symptoms among OALWH was

10.1% compared to 4.4% in the comparison group (p=0.03) [Table 4.3].

Tab42x. Prevalence of common mental disorders
negative peers
HIV-negative, n = 181 OALWH, n = 256 p-
Number Prevalence (95% Number Prevalence (95% CI) value
Clh
Severity of depressive symptoms )
Mild 28 15.5 (10.5, 21.6) 49 19.1 (14.5, 24.5) 0.3%
Moderate 5 2.8 (0.9, 6.3) 8 3.1(1.4,6.1)
Severe - - 4 1.6 (0.4, 4.0)
Positive depressive symptoms screen (cut-o f f O5)
Yes 33 18.2 (12.9, 24.6) 61 23.8 (18.7, 29.5) 0.2
Severity of anxiety symptoms )
Mild 13 7.2 (3.9,12.0) 26 10.2 (6.7, 14.5) 0.14
Moderate - - 4 1.6 (0.4, 4.0)
Positive anxiety symptoms screen (cut-o f f O5)
Yes 13 7.2 (3.9,12.0) 30 11.7 (8.0, 16.3) 0.1
Positive screen for comorbid depressive and anxiety symptoms
Yes 8 4.4 (1.9, 8.4) 26 10.1 (6.7, 14.5) 0.03

95% CIl 95% confidence interval; Abased on Fi s h dloted dlotee Tharmmbertot s t
respondents reported in this table (181 for HIV-negative adults) and 256 (for OALWH) is slightly lower

than the overall sample size (183 for HIV-negative and 257 for OALWH) because the 3 participants were

dropped from the analysis due to incomplete data.

4.4.4 Association between HIV status and common mental disorders

In univariate and multivariate logistic regression analyses, HIV seropositivity was not
significantly associated with depressive or anxiety symptoms (Table 4.4). However, HIV
seropositivity was significantly associated with higher odds of a positive screen for

depressive and anxiety symptoms co-occurrence in univariate but not in the multivariate

model.
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4.45 Determinants of CMDs in OALWH

Table 4.5 presents results from logistic regression analyses exploring the determinants
of CMDs among OALWH.

4.4.5.1 Depressive symptoms: In the multivariable logistic regression model, factors
significantly associated with higher odds of depressive symptoms among OALWH were
functional disability, ageism, sleeping difficulties, chronic fatigue, increasing household
HIV burden, and perceived HIV-related stigma. Easier access to HIV care was
significantly associated with lower odds of depressive symptoms.

4.45.2 Anxiety symptoms: I n t he mul ti variable anal yses,

functional disability, ageism, and sleeping difficulties were significantly associated with

higher odds of anxiety symptoms among OALWH .

4.4.5.3 Comorbid depressive and anxiety symptoms: In the multivariable analyses,
perceived functional disability, and ageism were significantly associated with higher odds
of comorbid depressive and anxiety symptoms. Easier access to HIV care was
significantly associated with lower odds of comorbid depressive and anxiety symptoms.

4.4.6 Determinants of CMDs in HIV-negative older adults

The current work largely focused on OALWH. As such, we only provide a summary of the
factors associated with CMDs among the HIV-negative older adults using the available
data, particularly focusing on mild depressive symptoms whose prevalence was relatively
high in the current sample, i.e. >10%. In multivariable analyses, (supplementary table
4.1), sleeping difficulties, perceived loneliness, and increasing medication burden were
significantly associated with higher odds of a positive screen for depressive symptoms
among HIV-negative older adults. Greater sedentary behaviour and higher monthly

household income were significantly associated with lower odds of depressive symptoms.
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Tab44L Associ

ation

bet ween

HI V

status

and

common

ment al di

SOrc

Covariate Positive screen for depressive Positive screen for anxiety Comorbid depressive and anxiety
symptoms symptoms symptoms
Crude analysis Adjusted Crude analysis | Adjusted Crude analysis Adjusted
OR (95% CI) analysis OR (95% CI) analysis OR (95% CI) analysis
aOoR (95% CI) aOR (95% CI) aOR (95% CI)
HIV status
Seronegative Ref Ref Ref Ref Ref Ref
Seropositive 1.40 (0.87, 2.25) 0.54 (0.27, 1.07) 1.72 (0.87, 3.39) | 0.46 (0.18, 1.19) 2.46* (1.09, 5.57) 0.74 (0.25, 2.22)
Sex
Male Ref Ref Ref
Female 1.68 (0.84, 3.38) 2.49 (0.95, 6.54) 1.93 (0.67, 5.56)
Age (years)
507 59 Ref Ref Ref
607 69 0.89 (0.46, 1.70) 1.78 (0.71, 4.47) 1.72 (0.59, 4.98)
Above 70 0.56 (0.19, 1.69) 3.99* (1.08, 3.94 (0.92, 16.94)
14.71)
Marital status
Never married Ref Ref Ref

Separated/Divorced/Widowed

0.14* (0.03, 0.69)

0.40 (0.06, 2.75)

0.83 (0.06, 11.27)

Married/cohabiting

0.12* (0.02, 0.62)

0.48 (0.07, 3.53)

1.26 (0.09, 18.17)

Asset Index score

0.77* (0.60, 0.98)

1.06 (0.77, 1.46)

0.91 (0.63, 1.32)

Sexually active

No

Ref

Ref

Ref

Yes

2.61* (1.24, 5.47)

0.96 (0.38, 2.43)

0.81 (0.28, 2.29)

Functional disability score

1.18* (1.09, 1.28)

1.14* (1.05, 1.24)

1.14* (1.04, 1.24)

Loneliness score

1.12* (1.03, 1.22)

1.16* (1.04, 1.30)

1.12 (0.99, 1.27)

Ageism score

1.10** (1.04, 1.16)

1.16* (1.08, 1.24)

1.16** (1.08, 1.25)

Caring for a sick family
member

2.08* (1.08, 4.02)

3.50* (1.32, 9.28)

3.07* (1.03, 9.20)

Chronic fatigue

3.14** (1.46, 6.72)

1.80 (0.69, 4.67)

1.86 (0.66, 5.24)

Sleeping difficulties for the

past month
None Ref Ref Ref
Sometimes 4.62** (2.38, 8.98) 3.64* (1.47, 9.03) 4.69* (1.59,
13.88)
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Most of the time/always 10.89** (3.57, 4.89* (1.35, 7.30* (1.76,
33.24) 17.63) 30.27)
Number of the final model 431 431 431
Hosmer-Lemeshow Test X2 =433.90; X2 =307.20; X2 =338.67,
P=0.25 P=0.99 P=0.99
Variance explained 35.0% 36.4% 38.8%

GAD Generalized anxiety disorder, CMD Common mental disorder, OR odds ratio, aOR adjusted odds ratio, Ref reference group

* 7 p-value < 0.05, **i p-value <0.001
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TabldBd Uni

var mat ei

andi

abl e

anal ysi s

of

correl

ates

of

common

Covariate Positive screen for depressive Positive screen for anxiety Comorbid depressive and anxiety
symptoms symptoms symptoms
Univariate analysis | Multivariable Univariate Multivariable Univariate analysis Multivariable
OR (95% CI) analysis aOR (95% | analysis OR (95% | analysis aOR OR (95% CI) analysis aOR
o)) Cl) (95% CI) (95% CI)
Age (years)
507 59 Ref Ref Ref Ref Ref Ref
607 69 0.77 (0.41, 1.44) 0.55 (0.23, 1.32) 1.18 (0.51, 2.72) 2.03 (0.66, 6.20) 1.12 (0.45, 2.76) 0.73 (0.19, 2.84)
070 1.35(0.44, 4.15) 1.00 (0.19, 5.24) 4.19* (1.27, 7.43* (1.25, 4.55* (1.37, 15.09) 4.76 (0.70,
13.80) 44.36) 32.55)
Sex
Male Ref Ref Ref Ref Ref Ref
Female 1.34 (0.73, 2.45) 1.36 (0.58, 3.19) 1.79 (0.76, 4.19) 2.17 (0.58, 8.08) 1.73 (0.70, 4.29) 2.59 (0.64,
10.45)

Marital status

Never married

Ref

Separated/Divorced/Widowed

0.19** (0.04, 0.82)

Married/cohabiting 0.16** (0.04,0.73) |7 T T T T
Education level
None Ref T Ref ) Ref T
Primary 0.80 (0.41, 1.57) T 0.51* (0.22,1.19) |7 0.52* (0.22, 1.25) T
Secondary 0.78 (0.34, 1.80) T 0.38*(0.11,1.24) |17 0.20** (0.04, 0.96) T
Tertiary 0.16* (0.02, 1.28) T 0.28 (0.03, 2.30) ) 0.31 (0.04, 2.59) T
Monthly household income
(Ksh)
010, 000 Ref T Ref )

Above 10,000

0.33** (0.12, 0.86)

0.13* (0.02, 1.02)

0.16* (0.02, 1.22)

Living arrangements

Multiple generational
families

Ref

Single generational
families

2.11* (0.77,5.78)

Alone

1.05 (0.29, 3.82)

Number of dependents,
mean (SD)

0.87* (0.74, 1.04)
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Caring for a sick family
member

No

Ref

Yes

0.63* (0.33, 1.16)

Food insecurity (lack of
food in the past week)

Never Ref Ref ) Ref T
Sometimes 2.92*** (1.55,5.49) || 4.21*%* (1.75, T 5.95*** (2.18, 16.20) T
10.14)
Most of the times/always 2.9** (1.11, 7.62) T 6.21** (1.96, T 9.56*** (2.76, 33.15) T
19.70)
Loneliness score, mean 1.21** (1.12, 1.32) 1.29*** (1.16, 1.16** (1.01, 1.34) | 1.28*** (1.15, 1.42)
(SD) 1.43)
Functional disability score, | 1.25** (1.15, 1.35) | 1.15** (1.04, 1.28) 1.19*** (1.10, 1.10** (1.01, 1.20) | 1.18*** (1.10, 1.27) 1.12** (1.03,
mean (SD) 1.28) 1.22)
Ageism score, mean (SD) 1.14**(1.08, 1.19) | 1.10** (1.04, 1.17) 1.17** (1.10, 1.14*** (1.06, 1.17** (1.11, 1.24) 1.23** (1.13,
1.24) 1.23) 1.33)
Hours spent in sedentary T T T T 1.13*(1.00, 1.28) T
behaviours in a day, mean
(SD)
Sexually active
No T T Ref T Ref T
Yes T T 0.44* (0.18,1.06) |7 0.44* (0.17, 1.15) T
Sleeping difficulties in the
past month
None Ref Ref Ref Ref Ref T
Sometimes 6.59*** (3.18, 3.51** (1.38, 8.89) 10.17*** (3.29, 6.41** (1.73, 11.75*** (3.28, 42.0) T
13.66) 31.47) 23.83)
Most of the times/always 25.60*** (9.00, 8.82*** (2.33, 33.37) | 18.25*** (4.94, 6.18** (1.26, 20.31** (4.80, 85.96) | i
72.99) 67.40) 30.22)
Chronic fatigue
No Ref Ref Ref ) Ref T
Yes 7.90*** (3.66, 5.41** (1.78, 16.38) | 2.68** (1.09, 6.62) |7 3.36** (1.33, 8.46) T
17.02)

Number of medications
participants are currently
using, mean (SD)

1.24* (0.94, 1.64)

HIV status disclosure
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Yes Ref T ) ) T T

No 2.40* (0.73, 7.85) T ) ) T T
Household HIV burden, 1.30* (1.09, 1.55) | 1.37**(1.08,1.74) | 1.20* (0.98, 1.47) | i 1.21* (0.98, 1.49) i
mean (SD)

CART regimen
changel/interruption since

HIV diagnosis

No T | Ref T Ref i

Yes ) T 2.13*(0.97,4.68) |1 1.88*(0.82, 4.34) T
Access to HIV care

Not easily accessible Ref Ref Ref T Ref Ref

Easily accessible 0.47** (0.26, 0.85) | 0.35** (0.15, 0.83) 0.36** (0.16, 0.78) | i 0.29** (0.12, 0.68) 0.16** (0.04,

0.60)

Perceived HIV-stigma
score, mean (SD)

Personalized stigma 1.21** (1.04, 1.41) | 1.27**(1.02, 1.59) 1.16* (0.96, 1.42) | i 1.25% (1.02, 1.54) T

Disclosure concerns T T ) ) T T

Concerns about public 1.23** (1.06, 1.42) |17 1.29** (1.06, 1.57) | i 1.23** (1.00, 1.51) T
attitudes

Negative self-image 1.22** (1.06, 1.40) |7 1.20** (1.00, 1.44) | i 1.36** (1.12, 1.66) T

Overall stigma 1.11** (1.05,1.18) |7 1.10** (1.02, 1.20) | i 1.13** (1.04, 1.23) T
n for the final model 251 252 245
Variance explained 41.7% 41.0% 42.0%
Hosmer-Lemeshow test X2=241.96; p-value X2=210.85; p- X2=176.09; p-

=0.35 value = 0.79 value = 0.99

cvMean AUC (95% CI)

0.91 (0.87, 0.96)

0.88 (0.82, 0.95)

0.92 (0.89, 0.96)

Only a priori variables (age, sex), as well as those with p-value < 0.15 in the univariate analysis or multivariable p < 0.05 are presented here

OR odds ratio, aOR adjusted odds ratio, Ref reference group, cvMean AUC cross-validated mean area under the curve for the final multivariable model
10 independent variables were fitted for the multivariable model on depressive symptoms, 7 variables for both the anxiety symptoms and CMD comorbidity
* - p value< 0.15, ** - p value < 0.05, *** - p value < 0.01
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4.5 Discussion

4.5.1 Summary of findings

To our knowledge, this is the first study in Kenya and among the first reports from SSA
investigating CMDs among OALWH compared to their HIV-negative peers. Our study
found a relatively high burden of mild depressive and anxiety symptoms; however, HIV
status was not independently associated with these symptoms. The correlates of CMDs
in our study were predominantly psychosocial factors, many of which are potentially
modifiable, thus highlighting the need to address the psychosocial needs of these adults
alongside their biomedical needs. Overall, our findings address a significant gap in the
literature of CMDs among OALWH in SSA which is very limited, especially regarding
anxiety. Our study has presented comprehensive correlates of CMDs, some of which (e.g.
ageism) have not been reported elsewhere in the literature of OALWH in SSA T thus
opening the space for further enquiry on these issues in the region and beyond. Our study
also points to preliminary evidence of shared and unique risk indicators of CMDs among
OALWH and their uninfected counterparts. Future studies can corroborate this finding
and guide the extent of both targeted and comprehensive services for these populations

in the region.

4.5.2 Comparison of present findings with previous research

Our finding of no significant differences in the prevalence of CMDs between OALWH and
their HIV-negative peers is dissimilar to other emerging reports in SSA. In rural Uganda,
OALWH on cART had a significantly lower prevalence of probable depression than their
HIV-negative peers (254), similar to what was reported in rural South Africa (253). Our
finding also offers an interesting contrast to the predominant findings in HICs showing
that OALWH present with worse CMDs than their HIV-negative peers (166). The
observed variation could reflect contextual differences across settings e.g. healthcare
systems, informal support systems and mental health resources that are likely to alter the
risk profile of these adults. Nonetheless, this finding needs to be interpreted with caution
given the sampling differences between OALWH and their uninfected peers in the study.

Future studies will provide more clarity on this.
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HIV status was not found to be an independent predictor of CMDs in our study. This
observation is consistent with previous findings from South Africa (266) and Uganda (242)
but contrasts common research findings in HICs (166). It is possible that the significant
differences observed in demographic factors between OALWH and their uninfected
counterparts could have exerted significant effects on this association. This
notwithstanding, our study may be part of an emerging body of evidence in SSA showing
that the psychological health of OALWH is not worse than among those without HIV.

HIV-related stigma was significantly associated with higher odds of depressive symptoms
among OALWH in our study. These findings are consistent with previous findings in the
literature (115, 240, 267) and provide additional evidence of the critical role of addressing
intersecting stigma in improving the mental wellbeing of OALWH. EXxisting research has
noted a significant paucity of intervention studies on HIV stigma and discrimination,
especially in non-HIV specific healthcare settings and the few available interventions have
targeted discrimination from providers outside HIV-specific care or the people living with
HIV themselves (268). Some of the existing programmes include information-based, skills
building, structural, contact-based and biomedical interventions. Further research is
warranted on this issue. Relatedly, ageism was also significantly associated with higher
odds of depressive symptoms, anxiety symptoms and their co-occurrence among
OALWH. This finding is consistent with previous research conducted outside SSA (269).
Ageism could have an adverse impact on the mental health of OALWH through
psychological, behavioural and physiological pathways (270). Interventions addressing
both ageist and HIV-stigmatizing attitudes at the community level will potentially improve
the mental health of OALWH.

Increasing household HIV burden was significantly associated with higher odds of
depressive symptoms among OALWH in our study. This may be related to the high
caregiving burden often experienced by OALWH caring for HIV-positive children. This

observation concurs with previous findings in the study setting (271).
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Loneliness is common among older adults in general (272). In this study, higher perceived
loneliness was significantly associated with elevated odds of anxiety symptoms among
OALWH and depressive symptoms among HIV-negative older adults. Our finding is
consistent with previous studies from HICs (115, 273). Theoretical models suggest that
loneliness has cognitive, biological and social consequences that could potentially
heighten the risk of subsequent CMDs (274). Higher perceived functional disability was
also strongly associated with higher odds of depressive symptoms, anxiety symptoms
and their co-occurrence among OALWH in the current study, consistent with previous
findings (242, 275, 276). Since functional disability occurs frequently among OALWH,
there is a need for early identification to help preserve functional independence.

Sleep disturbance is a prominent symptom in people with CMDs, especially depression,
and was formerly regarded as a main secondary indicator of depression (277).
Nonetheless, multiple prospective studies have identified insomnia as an independent
risk indicator for emerging or recurrent depression, suggesting that sleep problems are
not necessarily secondary effects of CMDs but a predictive prodromal symptom (278,
279). In this study, persistent sleep problems were significantly associated with higher
odds of depressive symptoms, anxiety symptoms and their co-occurrence among
OALWH and higher odds of depressive symptoms among HIV-negative older adults. This
finding is consistent with previous findings (277, 280, 281). A combination of
pharmacological and nonpharmacological intervention for sleep disturbances may
effectively reduce and possibly prevent CMDs (282).

Chronic fatigue was also significantly associated with increased odds of depressive
symptoms among OALWH in our study, similar to what has been reported elsewhere
(283, 284). Fatigue is a vital indicator of ageing-related declines in health and functioning
(285). Fatigue management strategies such as adequate rest and sleep is likely to
improve the mental health of OALWH. Among HIV-negative older adults, an increased
medication burden was also significantly associated with higher odds of depressive
symptoms, consistent with previous findings (286). While the exact mechanism for this

association is unknown, we know that the use of medication increases as the number of
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medical conditions rise. Multiple medications, which is easily detected by clinicians, can
provide an important clue to healthcare providers to further investigate depression in their

clients.

Among sociodemographic factors, old age (070
higher odds of anxiety symptoms in OALWH while higher monthly household income was
significantly associated with lower depressive symptoms among HIV-negative older

adults. Mixed findings have been reported on these factors previously (287).

Easier access to HIV care was the only protective indicator for CMDs in OALWH in the
current study. Given that many OALWH in Kenya face unique challenges with seeking
HIV care services (171), programmes aimed at strengthening HIV care access or financial
support have the potential to i mprove OALWHs©®
HIV care into the community possibly utilizing community health workers may also be

beneficial.

Among HIV-negative older adults, an increasing number of hours on sedentary activities
was significantly associated with lower odds of depressive symptoms. More studies are
needed to better understand the mechanism involved. Emerging data suggest that
passive sedentary behaviours e.g. television watching increase the risk of depression
while mentally active sedentary behaviours e.g. reading may be protective against
depression (288).

Most of our data (about 84%) were collected after the onset of the covid-19 pandemic.
Some studies have reported elevated levels of loneliness, depression, anxiety, and
insomnia among older adults following the outbreak of COVID-19 (289-291), while others
have reported no changes before and during the pandemic despite increased loneliness
during the pandemic (292). Other studies have shown that younger populations have had
higher rates of CMDs compared to older adults (293-296). While it is possible that the
emergence of the pandemic may have created an environment where the determinants

of poor mental health could have been exacerbated, our study found low prevalences of
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CMDs, similar to previous research suggesting higher resilience to the mental health
effects of COVID-19 (297). The long-term impacts of the pandemic remain unclear,
especially in SSA where data on ol der adultséo

are needed to elucidate these findings.

4.5.3 Strengths and limitations

The strengths of the current study include the focus on a neglected but rapidly growing
population of OALWH, use of a comparison group and sufficient sample size.
Nonetheless, the cross-sectional nature of the study precludes any conclusion on
causality. We recruited our OALWH from public HIV clinics, as such, our findings may not
be readily generalizable to OALWH who may be out of care or attending private or urban
HIV clinics or recruited from the community. Relatedly, given the significant
sociodemographic differences observed between OALWH and their uninfected
counterparts, our findings should be interpreted cautiously. We also utilized self-report
screening measures which could be subject to reporting bias. Relatedly, the mental health
screening measures do not give a clinical diagnosis of the studied CMDs, hence, we only

report the symptomatology of these conditions.

4.5.4 Implications

Despite the outlined limitations, this study has important implications in the care of older
adults in our setting. We observed substantial levels of mild depressive and anxiety
symptoms in both OALWH and their HIV-negative peers, highlighting the need for
culturally appropriate mental health interventions in these older adults, regardless of their
HIV status. Routine screening for CMDs should be strengthened to identify those at-risk.
Risk indicators for depressive symptoms, anxiety symptoms and their co-occurrence in
this study were predominantly psychosocial factors. Unfortunately, there is a paucity of
research on psychosocial interventions among OALWH (201) and those in the general
population (298), especially in SSA. Our findings highlight the need to strengthen the
evidence base for interventions for CMDs among older adults in low-resource settings

like Kenya.
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4.6 Conclusions

Ambulatory, out-patient OALWH and their HIV-negative peers from the community have
similar levels of mild depressive and anxiety symptoms. Additionally, living with HIV is not
predictive of CMDs in this setting. Our study provides an initial understanding of the
determinants of CMDs from a low-resource setting. Modifiable risk factors such as
ageism, HIV-related stigma, loneliness, functional disability, and sleeping difficulties
represent a target for preventive interventions through psychosocial interventions at the
family, community, and clinical levels. Future studies can explore whether a higher cut-
off on PHQ-9 and GAD-7 (translating into a moderate or severe levels of CMDs) has a
different phenomenon in relation to the correlates of these conditions.
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Suppl ement dily TUablveari ate and multivariabl e anal ysi s
HI-Wegative ol der adults
Covariate Univariate analysis OR (95% CI) Multivariable analysis aOR
(95% CI)
Age (years)
5071 59 Ref Ref
607 69 1.21 (0.55, 2.69) 1.18 (0.42, 3.27)
070 0.63 (0.17, 2.37) 0.19 (0.02, 1.51)
Sex
Male Ref Ref
Female 2.00* (0.91, 4.42) 1.00 (0.34, 2.96)
Monthly household income (Ksh)
010, 000 Ref Ref
Above 10,000 0.31*** (0.14, 0.68) 0.33** (0.11, 0.94)
Number of dependents, mean (SD) 1.11* (0.96, 1.29) T
Caring for a sick family member
No Ref T
Yes 1.93* (0.86, 4.33) i
Food insecurity (lack of food in the past week)
Never Ref ]
Sometimes 2.42** (1.08, 5.42) T

Most of the times/always

2.97 (0.26, 34.43)

Loneliness score, mean (SD)

1.22% (1.09, 1.37)

1.23**(1.05, 1.44)

Functional disability score, mean (SD)

1.13** (1.01, 1.26)

Ageism score, mean (SD)

1.10* (1.02, 1.19)

Hours spent in sedentary behaviours in a day, mean
(SD)

0.69** (0.56, 0.86)

0.72** (0.55, 0.94)

Sleeping difficulties in the past month

No Ref Ref

Yes 5.87*** (2.62, 13.14) 6.91*** (2.38, 20.08)
Chronic fatigue

No Ref T

Yes 3.32** (1.25, 8.84) T
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Number of medications participants are currently
using, mean (SD)

1.48* (1.02, 2.14)

1.37** (1.01, 1.89)

n for the final model

178

Variance explained

34.5%

Hosmer-Lemeshow test

X?=200.21; p-value = 0.22

cvMean AUC (95% CI)

0.83 (0.79, 0.88)

Only a priori variables (age, sex), as well as those with p-value < 0.15 in the univariate analysis or multivariable p < 0.05 are
presented here. OR odds ratio, aOR adjusted odds ratio, Ref reference group, cvMean AUC cross-validated mean area under the

curve for the final multivariable model

* - p value< 0.15, ** - p value < 0.05, *** - p value < 0.01
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5.1 Abstract

Objectives: a) To document the prevalence and correlates of frailty among older adults
living with HIV (OALWH) and their uninfected peers, and b) Investigate HIV status as an
independent predictor of frailty.

Methods: This cross-sectional study was conducted between 2020 and 2021 at the
Kenyan coast among 440 older adults aged O50
assessed using the Reported Edmonton Frail Scale. Logistic regression was used to

examine the correlates of frailty.

Results: The prevalence of frailty was significantly higher among OALWH (24%) than
their uninfected peers (13%), P-value <0.01. HIV seropositivity was not independently
associated with frailty in multivariable analysis. Sleeping difficulties, ageism, higher
waist/hip ratio, visiting traditional healers, HIV treatment change/interruption, prolonged
illness following HIV diagnosis, and self-reported diabetes were significantly associated
with higher odds of frailty. Residing in larger households, having higher income, having
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friends, being male and light physical activities were significantly associated with
reduced odds of frailty.

Conclusions: The prevalence of frailty is elevated among OALWH; however, factors
other than HIV are predominant, particularly biomedical and psychosocial factors.
Multicomponent interventions are needed to prevent/delay and manage frailty in this

setting.

Keywords: HIV; aging; frailty; correlates; sub-Saharan Africa

5.2 Introduction

Recent years have witnessed a remarkable rise in the population of older adults in
developing countries, including Kenya, making caring for the elderly a public health
priority (299). A better understanding of the factors that influence healthy ageing is
crucial for designing appropriate therapies to prevent functional decline, maintain
independence, and preserve the quality of life of these adults. In this context, increasing
attention has been paid to geriatric syndromes, especially frailty, as a potential
explanation of the health diversity among older adults (300). Although a universal
definition is still lacking, frailty is commonly conceptualized as the increased
vulnerability to external and internal stressors resulting from a significant loss of
physiologic reserve (301). Several pathophysiological pathways, including cellular
senescence, mitochondrial dysfunction, oxidative stress, and dysregulation of
inflammatory processes, underlie the frailty syndrome (302). Growing evidence from
systematic reviews also links frailty with adverse health outcomes, including emergency
hospital admissions (140), disability (137), poor quality of life (303), dementia (138), and
premature mortality (139). Given the high burden, negative impacts on older adults, and
the dynamic nature of frailty, identifying the determinants of frailty is imperative,

especially among vulnerable older adults such as those ageing with HIV.
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Frailty has been examined extensively in recent years; however, most work has been
conducted in older populations in high-income countries (HICs). Some work has been
conducted in LMICs, but this has been confined to Brazil, Mexico, China (304) and
South Africa (305-308). So far, results indicate that the prevalence of frailty is highly
variable, both between countries and between populations within a country, due to
differences in the populations studied and the measurement of frailty. A recent meta-
analysis of European studies showed a frailty prevalence of 12% among community-
based studies and 45% in non-community-based studies (309). In Latin America, the
prevalence of frailty among community-dwelling older adults was 20%, with a range of
8% to 43% in the studies reviewed (310). Among OALWH, the global prevalence of
frailty ranges from 5 to 29% (128). In SSA, there has been growing attention to the risks
of frailty in the ageing population, both in the general population and among people
living with HIV (PLWH). To our knowledge, about a dozen studies on frailty have been
conducted among older adults in the general population in SSA: South Africa (305-308),
Tanzania (311-313), Ghana (307, 308), Nigeria (314), and Burkina Faso (315) with
prevalence estimates ranging from 5.4% (305) to 63.3% (314). Only two studies have
focused on OALWH (129), with prevalence estimates ranging from 2.8% to 14.7%.

Identifying the risk and protective factors of frailty may be useful for developing
interventions designed to prevent and/or lower the burden that frailty places on a person
and provide future directions for public health policy. Indeed, numerous studies have
focused on identifying the factors associated with frailty, including the role of biological,
lifestyle, and psychological factors [18]. Among older adults in the general population,
sociodemographic factors (e.g. being female, older age, low education levels, low
income, living alone), physical factors (e.g. obesity, malnourishment, hearing loss,
visual impairment, persistent pain), lifestyle factors (e.g. smoking, alcohol consumption,
sedentary behaviours) and psychological factors (e.g. depressive symptoms, and
sleeping problems) have been identified as risk factors for frailty (316-325). Most of
these studies have focused on sociodemographic factors. However, recently published
studies have focused more on lifestyle-related, psychological, and biological factors
associated with frailty, which may reflect a growing interest in potentially modifiable

factors for frailty. Among OALWH, less research on risk and protective factors has been
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conducted. In a past systematic review (128), the predictors of frailty included older age,
comorbidities, diagnosis of acquired immunodeficiency syndrome (AIDS) and low
current CD4" cell count. The impact of specific initial or ongoing ART drugs on the
development of frailty is difficult to assess and require further investigations. Previous
studies have suggested that protease inhibitors and specific non-nucleoside reverse
transcriptase inhibitors e.g. efavirenz might be associated with increased risk of frailty
(326, 327).

Li ke many parts of SSA, Kenyads popul ation of
most recent population census of 2019, the pr
was about 11%, representing approximately 5.2 million individuals (328). Kenya is also

witnessing an increase in chronic age-related conditions (234), which coincides with a

high prevalence of HI V a(@38Bnligence esiablshingtheed O 50
current burden and determinants of frailty is essential if health and social care services

are to meet the needs of Kenyabs ageing popul
determine the prevalence of frailty among OALWH compared to their uninfected peers;

b) investigate HIV status as an independent predictor of frailty in the older adults; and c)

investigate the determinants of frailty among the older adults at the coast of Kenya.
5.3 Methods
5.3.1 Study design and setting

This was a cross-sectional study carried out at the Kenyan coast in Mombasa and Kilifi
counties between 2020 and 2021. With an estimated population of about 1.5 million
people (329), most Kilifi residents are rural inhabitants of the Mijikenda tribe, whose
primary source of livelihood is subsistence farming and small-scale trading. In Kilifi, the
prevalence of HIV in adults is 4.5% (252). Mombasa County borders Kilifi to the north
and hosts Mombasa City, the second-largest city and chief port of Kenya. It has a
population of about 1.2 million residents (329). Given its urban nature, the county is
made up of the local (Mijikenda and Swabhili) and immigrant communities from other
parts of Kenya. At about 60%, the formal sector provides the majority of employment in
Mombasa County (330). The prevalence of HIV in adults in Mombasa is about 7.5%
(252).
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5.3.2 Study participants and recruitment
5.3.2.1 Older adults living with HIV (OALWH)

We recruited the OALWH from two public HIV-specialized clinics in Mombasa and Kilifi

counties (one in each). We specifically selected the two clinics because of their wide

client catchment area and their large volume of potential participants. To be included,

clients had to be aged O 50 years of age, hay
on HIV treatment, and be willing and able to provide informed consent for their

involvement.

In both HIV clinics, two community health volunteers or healthcare providers assisted us
in reviewing existing records to identify potential clients. Efforts were made to contact all
potential clients who had contact details (in alphabetical order) to invite them to
participate in our study. Study introductions were conducted in person by a research
assistant before any enrolment. Participant recruitment began in Mombasa County;
however, it was interrupted by the onset of the COVID-19 pandemic after recruiting and
assessing only 72 OALWH. Upon resumption of study activities, the recruitment and

assessment of remaining clients (n=368) took place in Kilifi County.
5.3.2.2 HIV uninfected older adults

All the older adults without HIV were recruited from Kilifi County. The Kilifi Health and

Demographic Surveillance System (KHDSS) was used to identify families with eligible

ol der adults. Subsequently, potenti al partici
identified from the existing database and followed up at their homes using Global

Positioning System (GPS) coordinates by our trained research assistants. Study

information was shared with all individuals who expressed interest in participation. As

inclusion criteria, individuals had to be O 50 yea
provide consent to their involvement, including willingness to be tested for HIV using a

rapid HIV testing kit (OraQuick) for a confirmation of their HIV seronegative status.
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5.3.3 Sample size calculations

We calculated our sample size using a previous study (331), which reported significant
differences in the prevalence estimate of frailty between OALWH and their uninfected
counterparts. Power analyses in Stata (using effect estimates and comparison of two
group proportions) were conducted to estimate the required sample size. An overall
sample of 310 was required to detect a difference in frailty between OALWH and
uninfected peers at 80% power and a 5% level of statistical significance. A sample of
450 participants was deemed sufficient, allowing for missing data.

5.3.4 Measures

We programmed all our research instruments on Android tablets using the Research
Electronic Data Capture (REDCap) platform (255) for face-to-face interviewer
administration. The first author (the study coordinator) trained the research assistants
for two weeks to facilitate the proper administration of the study tools. All study tools not
previously adapted to the local language of Swabhili underwent recommended
adaptation procedures, that is, forward translation, forward translation review, back
translation, harmonization by a panel of experts, pilot testing, pilot testing review, and

proofreading (265).
5.3.4.1 Sociodemographic and asset index form

Sociodemographic characteristics, including p
educational level, occupational status, household size, income, living arrangements and

number of dependents, were captured in REDCap. We also collected information on

individual and family ownership of disposable assets for asset index computation as a

proxy for socioeconomic status. The participants also provided information on their food

security in the past week, access to social support, social network of close friends, the

number of people living with HIV in the household, and whether they were taking care of

sick family members at the time and visiting traditional healers.
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5.3.4.2 General health information

We also gathered the participantsdé anthr opome

pressure, waist, and hip circumference), hours spent on sedentary activities in a day,
sexual activity, number of medications one was using, self-reported comorbidities, past
medical history, and common complaints, e.g., fatigue, pain, sleeping difficulties, visual

and hearing problems.

For OALWH, we also asked HIV-specific questions relating to the disclosure of HIV
status, access to the HIV clinic, and past medical history, e.g., CART regimen
changel/interruption and prolonged iliness after HIV diagnosis. Information pertaining to
their current ART regimen and overall duration on ART were extracted from their
medical records. We also collected 10 ml of venous blood samples from the OALWH for

viral load measurement.
5.3.4.3 Psychosocial measures

Psychosocial variables included HIV-related stigma, functional disability, loneliness, and
age-related discrimination (ageism). All these constructs were assessed using
interviewer-administered Likert scales, the brief 12-item HIV stigma scale (256), the 12-
item World Health Organization Disability Assessment Schedule 2 (257), UCLA 8-item
loneliness scale (258), and the 20-item ageism survey (259). In each scale, a higher

score translates into a greater level of impairment.
5.3.4.4 Measures of frailty

We assessed frailty using the modified Reported Edmonton Frail Scale (332). It
assesses nine domains of frailty: cognition, general health status, functional
independence, social support, medication use, nutrition, mood, continence, and self-
reported functional performance. Each domain comprises a set of questions examining
the construct. Test scores range from 0 i 18, and participants are classified
conventionally into 5 categories, with a higher score representing a higher degree of
frailty: 07 5 (not frail), 6 T 7 (apparently vulnerable), 81 9 (mild frailty), 107 11
(moderate frailty) and 12 i 18 (severe frailty). In the current study, we collapsed these

categories into three: 0 7 5 (non-frail), 6 7 7 (pre-frail) and 8 i 18 (frail) to enable
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meaningful analysis of the correlates of frailty (333, 334). The decision to use the
modified Reported Edmonton Frail Scale was based on its brevity (it can be
administered in less than 10 minutes), ease of administration (it does not require
specialized training), and stable psychometric properties. These properties make the

tool a good candidate for clinical use in our settings.
5.3.5 Data analysis

We conducted all our analyses in STATA version 15.0 (StataCorp LP, College Station,
Texas, USA). We utilized descriptive statistics to summarize sample characteristics.
Specifically, i nedestmedCHi-squdre teSttwered wesedtoGcampdre
differences in independent variables. Proportions were used to estimate the prevalence
of frailty among OALHW and their uninfected peers. To examine HIV status as an
independent predictor of frailty, we used logistic regression analyses adjusting for
relevant exposure variables that accounted for differences in frailty. Examination of the
correlates of frailty applied logistic regression models to explore univariate associations
between the binary outcome variables (frailty) and the various exposure variables.
Expose variables with a p-value <0.15 in the univariate analysis were then entered into
the multivariable models using forward selection. In all models, collinearity was
checked, and for all hypothesis tests, a two-tailed p-value <0.05 was deemed
statistically significant. We checked the overall fit of the final models using Hosmer and

Lemeshow's goodness of fit, where a p-value of >0.05 was considered a good fit.

5.4 Results

5.4.1 Sample characteristics

Our sample comprised 440 participants, 257 (58%) of whom were OALWH. An overall
response rate of 90% was achieved at recruitment. Among the respondents, 6 (1.4%) did
not complete the outcome measure. Table 5.1 gives the details of the demographic and
biopsychosocial information of these participants. In brief, the mean age of the
respondents was 60.1 (SD=6.9) years and 58.6% were female. The majority of the
participants were unemployed (65.5%), had a monthly household income of less than
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10,000 Kenyan shillings 7 about $90 (63.4%), lived in multigenerational households

(81.6%), and had caregiving responsibilities (66.4%). Moreover, close to half of them

reported being sexually active, and a similar proportion reported that they were not

accessing/receiving adequate social support. Adults living with HIV were likely to be

younger, unmarried, more educated, have lower monthly household income, live alone,

and have fewer dependents.

Tabb®: Characteristics of the sbud40 plopardyadan or
coast. 2020 & 2021)
Characteristic Total sample HIV status
n =440 HIV uninfected HIV-infected older | p-value
older adults, n = adults, n = 257
183
Age (years)
5071 59 227 (51.6) 84 (45.9) 143 (55.6)
6017 69 171 (38.9) 74 (40.4) 97 (37.7) 0.02
070 42 (9.5) 25 (13.7) 17 (6.6)
Sex
Female 258 (58.6) 98 (53.6) 160 (62.3) 0.07
Male 182 (41.4) 85 (46.4) 97 (37.7)
Marital status
Never married 12 (2.8) 4(2.2) 8 (3.1)
Separated/Divorced/Widowed | 181 (41.1) 45 (24.6) 136 (52.9) <0.001*
Married/cohabiting 247 (56.1) 134 (73.2) 113 (44.0)
Education level
None 162 (36.8) 90 (49.2) 72 (28.0)
Primary 182 (41.4) 65 (35.5) 117 (45.5) <0.001*
Secondary 73 (16.6) 22 (12.0) 51 (19.9)
Tertiary 23 (5.2) 6 (3.3) 17 (6.6)
Employment
Unemployed 288 (65.5) 126 (68.9) 162 (63.0)
Employed 116 (26.3) 39 (21.3) 77 (30.0) 0.1
Retired 36 (8.2) 18 (9.8) 18 (7.0)
Household size
One to two people 69 (15.7) 15 (8.2) 54 (21.0)
Three to six people 297 (67.5) 131 (71.6) 166 (64.6) 0.001
Above seven people 74 (16.8) 37 (20.2) 37 (14.4)
Monthly household income (Ksh)
010, 000 279 (63.4) 69 (37.7) 210 (81.7)
Above 10,000 161 (36.6) 114 (62.3) 47 (18.3) <0.001
Living arrangements
Multiple generational families | 359 (81.6) 169 (92.3) 190 (73.9)
Single generational families 41 (9.3) 6 (3.3) 35 (13.6) <0.001*
Alone 40 (9.1) 8 (4.4 32 (12.5)
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Number of dependents, mean 3.2 (2.6) 3.6 (2.5) 2.9 (2.7) 0.01
(SD)
Caring for a sick family member,
oOM=2
Yes 291 (66.4) 104 (57.1) 187 (73.1) 0.001
No 147 (33.6) 78 (42.9) 69 (26.9)
Social network of close friends
(yes or no question) OM=1
None 19 (4.3) 4 (2.2) 15 (5.9)
Yes 420 (95.7) 179 (97.8) 241 (91.4) 0.1°
Access to instrumental/social
support
None 199 (45.2) 93 (50.8) 106 (41.2)
Sometimes 215 (48.9) 83 (45.4) 132 (51.4) 0.07
Most of the time 26 (5.9) 7 (3.8) 19 (7.4)
Seeking the services of traditional
healers OM=4
No 399 (91.5) 166 (90.7) 233 (92.1) 0.6
Yes 37 (8.5) 17 (9.3) 20 (7.9)
History of cerebrovascular
accident OM=4
No 427 (97.9) 178 (97.3) 249 (98.4) 0.5
Yes 9(2.1) 5(2.7) 4 (1.6)
Food insecurity (lack of food in
the past week), OM =3
Never 293 (67.1) 134 (73.6) 159 (62.4)
Sometimes 119 (27.2) 45 (24.7) 74 (29.0) 0.002*
Most of the time/always 25 (5.7) 3(1.7) 22 (8.6)
Asset index score 27 mean (SD) | 2.3 (1.5) 1.9 (1.2 2.5 (1.6) <0.001
Body mass index' mean (SD), 24.9 (6.0) 24.7 (6.1) 25.0 (5.9) 0.7
oM =11
High waist-hip ratio
No 202 (46.3) 77 (42.1) 125 (49.4) 0.1
Yes 234 (53.7) 106 (57.9) 128 (50.6)
Loneliness score® i mean (SD), 13.9 (3.7) 13.0 (3.4) 14.6 (3.7) <0.001
oOM=3
Functional disability score ©i 2.5(4.3) 1.5 (3.0) 3.1(4.9 <0.001
mean (SD), OM =2
Ageism score i mean (SD) 4.2 (5.9 3.0(4.9 5.0 (6.6) <0.001
Hours spent in sedentary 4.5 (2.6) 4.3(2.1) 4.6 (2.9) 0.3
activities in a day, mean (SD),
oM =12
Days spent doing light activities 5.6 (2.4) 4.6 (3.0) 6.4 (1.6) <0.001
in the past week, mean (SD),
OM=5
Sexually active, OM=4
Yes 206 (47.3) 105 (57.4) 101 (39.9) <0.001
No 230 (52.7) 78 (42.6) 152 (60.1)
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Sleeping difficulties in the past
month, OM =4

None 276 (63.3) 125 (68.3) 151 (59.7)
Sometimes 131 (30.1) 53 (29.0) 78 (30.8) 0.01*
Most of the time/always 29 (6.6) 5(2.7) 24 (9.5)

Frequent bodily pain
No 334 (75.9) 134 (73.2) 200 (77.8) 0.3
Yes 106 (24.1) 49 (26.8) 57 (22.2)

Self-reported hearing ability

OoM=4
Very good 360 (82.6) 151 (82.5) 209 (82.6) 0.90
Averagely/very bad 76 (17.4) 32 (17.5) 44 (17.4)

Self-reported Hypertension,

OoM=4
No 322 (73.9) 138 (75.4) 184 (72.7) 0.5
Yes 114 (26.1) 45 (24.6) 69 (27.3)

Self-reported diabetes, OM=4
No 412 (94.5) 175 (95.6) 237 (93.7) 0.4A
Yes 24 (5.5) 8 (4.4) 16 (6.3)

Number of medications 1.6 (1.6) 0.4 (1.2) 2.4 (1.2) <0.001

participants are currently using,
mean (SD), OM =8

All numbers are reported as frequencies with percentages unless otherwise stated
p-values are for the difference between OALWH and their uninfected peers by sample characteristic

Abased on

Fi s h 8D stardard dewiatidn; OMelsse¢ryation with missing value; Ksh Kenya

shillings 21 score range = 0 to 8, higher scores indicate better socioeconomic status; °1 score range = 8
to 27, higher scores indicate greater loneliness; ¢1 score range = 0 to 33, higher scores indicate

increasing disability; 97 score range = 0 to 34, higher scores indicate increasing agism

5.4.2 HIV-related characteristics of older adults living with HIV

All the OALWH were receiving HIV treatment, most (90%) of whom were on a first-line
CART regimen. Most (95.3%) of them had disclosed their HIV status. The mean (SD)
duration of HIV treatment was 11.4 (4.3) years. Additionally, nearly all of them (98.1%)

had suppressed viral |l oad (01000 copies/ mL).
5.2.
Tabb2: HEVated, clinical, and psychosoci al
257 (Kenyan coast. 2020 & 2021)
Characteristic Mean (SD) or Frequency (%)
HIV status disclosure
Yes 245 (95.3%)
No 12 (4.7%)
Household HIV burden, mean (SD); OM =5 1.4 (1.6)
CART regimen
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First line 233 (90.7%)

Second line 23 (8.9%)

Third line 1 (0.4%)
CART regimen changel/interruption since HIV diagnosis

Yes 110 (42.8%)

No 147 (57.2%)

Duration on cART (years), mean (SD), OM = 10

11.4 (4.3)

Viral suppression, OM =45

Yes

208 (98.1%)

No

4 (1.9%)

Access to HIV clinic, OM =4

Easily accessible

169 (66.8%)

Not easily accessible

84 (33.2%)

History of a neurological condition, OM =4

No

236 (93.3%)

Yes

17 (6.7%)

History of prolonged illness following HIV diagnosis,
OM=6

No 223 (88.8%)

Yes 28 (11.2%)
Perceived HIV-stigma score, OM =1

Personalized stigma i mean (SD) 5.0 (1.9)

Disclosure concerns ? i mean (SD) 8.6 (2.0)

Concerns about public attitudes € i 7.6 (2.2)

mean (SD)

Negative self-image 97 mean (SD) 6.4 (2.1)

Overall stigma i mean (SD) 27.5(5.4)

a7 score range = 3 to 12, higher scores indicate greater stigma;
scores indicate greater stigma; ¢ i score range = 3 to 12, higher scores indicate greater stigma;

i score range = 3 to 12, higher scores indicate greater stigma; i score range = 12 to 44, higher
scores indicate greater stigma; OM observation with missing value; cCART combination

antiretroviral therapy

b
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5.4.3 Frailty prevalence estimates

The overall prevalence of frailty across the sample was 19.4% (95% CI: 15.7 1 23.4). Groupwise, older adults living with
HIV presented with a significantly higher prevalence of frailty (23.9%) than their uninfected peers (12.8%), p<0.01 (Table

5.3).
Tabb®: Prevalence of frailty in OALWH versus their uninfectec
Older adults without HIV, n = Older adults living with HIV, n = | Total sample, n=434 p-value (between
179 255 groups)
Number Prevalence (95% Number | Prevalence (95% CI) | Number Prevalence (95%
Cl) Cl)
Not frail | 119 66.5(59.171 73.3) 140 54.9 (48.61 61.1) 259 59.7 (54.97 64.3) | 0.02
Prefrail | 37 20.7 (15.071 27.3) 54 21.2 (16.371 26.7) 91 21.0(17.27 25.1) | 0.9
Frail 23 12.8 (8.3 18.7) 61 23.9 (18.81 29.6) 84 19.4 (15.7 1 23.4) |<0.01

95% CI - 95% confidence interval
Note: The number of respondents reported in this table (434) is slightly lower than the overall sample size (440) because 6 participants were
dropped from the analysis due to incomplete data on the frailty tool
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5.4.4 Association between HIV status and Frailty

In univariate logistic regression analyses (Table 5.4), HIV seropositivity was significantly
associated with higher odds of frailty (OR 2.13; 95% CI 1.26, 3.60). However, in the
multivariable logistic regression model (Table 5.4), HIV seropositivity was not
significantly associated with frailty (aOR 1.26; 95% CI 0.60, 2.63).

Tabbsé: Association between HIV status and fr ai
coast. 2020 & 2021)

Covariate Positive screen for frailty
Crude analysis Adjusted analysis
OR (95% CI) aOR (95% CI)

HIV status

Seronegative Ref Ref

Seropositive 2.13** (1.26, 3.60) 1.26 (0.60, 2.63)
Sex

Female Ref

Male 1.29 (0.62, 2.70)
Age (years)

507 59 Ref

601 69 1.26 (0.64, 2.50)

Above 70 1.20 (0.40, 3.61)
Abnormal waist-hip ratio

No Ref

Yes 2.75** (1.41, 5.37)
Household size

One to two people Ref

Three to six people 0.37* (0.17, 0.82)

Seven and above 0.36 (0.12, 1.04)
Monthly household income (Ksh)

010,000 Ref

Above 10,000 0.49 (0.22, 1.08)
Social network of close friends

No Ref

Yes 0.34 (0.10, 1.17)
Caring for a sick family member

No Ref

Yes 0.51* (0.27, 0.97)
Functional disability score 1.05(0.98, 1.12)
Ageism score 1.08** (1.03, 1.13)
Sleeping difficulties for the past month

None Ref

Sometimes 3.70** (1.93, 7.10)

Most of the time/always 2.94 (0.99, 8.76)
Sexually active

No Ref

Yes 0.54 (0.26, 1.10)
Seeking the services of traditional healers

No Ref
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Yes 2.95* (1.24, 7.05)
Self-reported hearing
Very good Ref

Averagely/very bad

1.58 (0.78, 3.22)

History of cerebrovascular accident

No

Ref

Yes

5.87 (0.85, 40.68)

Number of individuals in the final model

427

Hosmer-Lemeshow Test

X? = 402.62; P=0.36

Variance explained

30.81%

Cl Confidence Interval, OR odds ratio, aOR adjusted odds ratio, Ref reference group
*1 p-value < 0.05, **i p-value <0.01
Note: The number of individuals in the final model (427) is slightly lower than the actual sample size (440)

because some of the observations had missing values

5.4.5 Determinants of Frailty in older adults living with HIV

Table 5.5 presents results from univariate and multivariate logistic regression analyses

exploring the determinants of frailty among older adults living with HIV.

In the multivariable logistic regression model, factors significantly associated with higher

odds of frailty among OALWH were sleeping difficulties in the past month, increasing

ageism scores, visiting traditional healers, high waist-to-hip ratio, a history of CART

regimen change/interruption, and a history of prolonged illness after HIV diagnosis. On

the other hand, having a social network of close friends, a larger household, a higher

household inco

me (010,000 Ksh; a lcalactvities 8 6 )

such as walking in the past week were significantly associated with lower odds of frailty.

Tabl.e5 IIni vari at e

OALWH (Kenyan

coast

and

m
2

ul ti vari abl
020 & 2021)

e analysis

Covariate

Positive screen for frailty by mod-REFS

Univariate analysis
OR (95% CI)

Multivariable analysis
aOR (95% CI)

Age (years)

507 59 Ref Ref

6071 69 0.96 (0.53, 1.76) 1.58 (0.63, 3.96)

070 0.66 (0.18, 2.41) 0.33 (0.05, 2.05)
Sex

Female Ref Ref

Male 1.09 (0.60, 1.99) 1.32 (0.52, 3.39)
Monthly household income (Ksh)

010, 000 Ref Ref

Above 10,000

0.26"* (0.09, 0.76)

0.13* (0.03, 0.60)

Household size
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One to two

Ref

Ref

Three to six

0.33** (0.17, 0.63)

0.35* (0.12, 0.99)

Above seven

0.26*** (0.09, 0.73)

0.26 (0.06, 1.15)

Caring for a sick family member

No Ref T
Yes 0.13*** (0.07, 0.24) T
Having close friends (social network)
No Ref Ref
Yes 0.09*** (0.03, 0.31) 0.13*** (0.03, 0.56)

Access to instrumental/social support

Not accessing

Ref

Sometimes

2.53%* (1.33, 4.84)

Most of the time/always

1.48 (0.44, 5.05)

Food insecurity (lack of food in the past week)

Never

Ref

Sometimes

2.36"** (1.27, 4.40)

Most of the time/always

1.25 (0.43, 3.67)

Asset index, mean (SD)

1.16* (0.97, 1.38)

Waist hip ratio

Normal Ref Ref

Abnormal 2.23** (1.22, 4.06) 3.67*** (1.48, 9.10)
Self-reported Hypertension

No Ref

Yes 0.37*** (0.19, 0.74)

Loneliness score, mean (SD)

1.15%* (1.06, 1.24)

Functional disability score, mean (SD)

1.13** (1.06, 1.20)

Ageism score, mean (SD)

1.14** (1.08, 1.19)

1.11** (1.04, 1.18)

Days spent doing light activities in the past week,

0.69*** (0.58, 0.82)

0.77** (0.61, 0.98)

mean (SD)
Hours spent in sedentary behaviours in a day, mean 0.79*** (0.70, 0.90) T
(SD)
Sexually active
No Ref T
Yes 0.60* (0.33, 1.11) T
Sleeping difficulties in the past month
None Ref Ref
Sometimes 5.44*** (2.77,10.71) 2.80** (1.14, 6.87)

Most of the time/always

7.82*** (3.04, 20.15)

1.92 (0.49, 7.43)

Seeking the services of traditional healers

No

Ref

Ref

Yes 5.60*** (2.17, 14.46) 9.86*** (2.45, 39.68)
HIV status disclosure (family/relatives)

No Ref T

Yes 3.55** (1.91, 6.61) T
History of a neurological condition

No Ref T

Yes 5.15*** (1.87, 14.21) T

Prolonged period of illness following HIV diagnosis
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No Ref Ref

Yes 3.72*** (1.66, 8.35) 6.58*** (2.13, 20.33)
ART Regimen

1st line Ref T

2" line 3.07*** (1.27, 7.38) T

Mean HIV duration (SD)

1.05* (0.98, 1.13)

Viral suppression

Yes Ref T
No 8.56* (0.87, 84.01) T
CART regimen change/interruption since HIV diagnosis
No Ref Ref
Yes 6.86*** (3.55, 13.26) 3.36*** (1.43, 7.91)

Access to HIV clinic

Not easily accessible

Ref

Easily accessible

1.77* (0.90, 3.52)

Perceived HIV-stigma score, mean (SD)

Personalized stigma

0.85* (0.72, 1.00)

Disclosure concerns

1.37%* (1.16, 1.62)

Concerns about public attitudes

1.18** (1.02, 1.36)

Overall stigma

1.05** (0.99, 1.11)

n for the final model

248

Variance explained

43.35%

Hosmer-Lemeshow test

X2=235.00; p-value =
0.07

cvMean AUC (95% ClI)

0.90 (0.86, 0.95)

Only a priori variables (age, sex) and those with p-value < 0.15 in the univariate analysis or multivariable p < 0.05
are presented here. OR odds ratio, aOR adjusted odds ratio, Ref reference group, cvMean AUC cross-validated

mean area under the curve for the final multivariable model
* - p value< 0.15, ** - p-value < 0.05, *** - p-value < 0.01

Note: The number of individuals in the final model (248) is slightly lower than the actual sample size for older
adults living with HIV (257) because some of the observations had missing values

5.4.6 Determinants of Frailty in older adults without HIV

In multivariable analyses (Table 5.6), sleeping difficulties in the past month, self-

reported diabetes, and light physical activities in the past week were significantly

associated with higher odds of frailty among the HIV uninfected older adults.

Conversely, being male was significantly associated with reduced odds of frailty in these

adults.
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Tabbea: Uni variate and

uni nfected ol der

mul ti vari abl
adaudzac & Kz la)n

e ana-l ysis
coast

Covariate

Positive screen for frailty by mod-REFS

Univariate analysis
OR (95% CI)

Multivariable analysis
aOR (95% CI)

Age (years)

507 59 Ref Ref

607 69 1.73 (0.62, 4.81) 0.91 (0.26, 3.22)

070 3.38** (1.02, 11.24) 4.61 (0.95, 22.29)
Sex

Female Ref Ref

Male 2.29* (0.89, 5.86) 0.26** (0.07, 0.94)
Monthly household income (Ksh)

010, 000 Ref T

Above 10,000

0.51* (0.21, 1.24)

Number of close family members/friends one interacted
with at least once in the past month, mean (SD)

0.90* (0.81, 1.01)

Loneliness score, mean (SD)

1.11* (0.97, 1.26)

Functional disability score, mean (SD)

1.13* (1.00, 1.27)

Ageism score, mean (SD)

1.08* (0.99, 1.17)

Days spent doing light activities in the past week,
mean (SD)

1.25* (1.03, 1.52)

1.29** (1.01, 1.66)

Sexually active

No Ref T
Yes 0.27** (0.11, 0.70) T
Sleeping difficulties in the past month
None Ref Ref
Sometimes 6.27** (2.35, 16.70) 4.30** (1.41, 13.07)

Most of the time/always

11.05** (1.58, 77.26)

14.72** (1.11, 194.78)

Self-reported hearing

Very good

Ref

Averagely/very bad

4.69%* (1.83, 11.99)

Frequent bodily pain

No Ref T

Yes 2.39* (0.97, 5.89) T
Self-reported diabetes

No Ref Ref

Yes 8.00*** (1.85, 34.64) 8.35** (1.23, 56.92)
Self-reported hypertension

No Ref T

Yes 3.29** (1.33, 8.11) T

Number of medications participants are currently
using, mean (SD)

1.38* (0.98, 1.93)

n for the final model

177

Variance explained

30.33%

Hosmer-Lemeshow test

X2=110.02; p-value =
0.97

cvMean AUC (95% CI)

0.87 (0.79, 0.94)

Only a priori variables (age, sex) and those with p-value < 0.15 in the univariate analysis or multivariable p < 0.05
are presented here. OR odds ratio, aOR adjusted odds ratio, Ref reference group, cvMean AUC cross-validated
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mean area under the curve for the final multivariable model. * - p value< 0.15, ** - p-value < 0.05, *** - p-value <
0.01 Note: The number of individuals in the final model is slightly lower than the actual sample size of older adults
without HIV because some of the observations had missing values

5.5 Discussion

We report here the frailty prevalence and its associations in a hospital sample of
OALWH and community-based sample of older persons without HIV. The two samples
were significantly different with respect to several demographic factors (e.g. educational
level, household income, living arrangements and food insecurity). Therefore, while the
difference in frailty prevalence was significant, we focus instead on the associations
within each sub-group. To our knowledge, there have been only two previous studies of
frailty among OALWH in SSA. The first one, a cross-sectional sample of 145 OALWH
(67% female) on ART and a median age of 57 years in Tanzania, reported a low
prevalence of frailty (2.8%) (335). The other one, a population-based cohort of 614 older
adults (292 OALWH) in South Africa, reported a frailty prevalence of 17.7% in OALWH
compared to 14.7% in their uninfected peers (336). The variations in frailty prevalence
could partly be attributed to differences in frailty measurement and the fact that older
adults are a highly heterogeneous group, having different genetic backgrounds, medical
profiles, and biological, as well as social-environmental factors at different stages of life,
thus highlighting the need for country-specific frailty data using tools validated within the
country or region of interest. Our finding of a higher prevalence of frailty in OALWH than
their uninfected peers is consistent with previous evidence, which has demonstrated
both higher frequency of frailty in OALWH and the development of frailty at earlier ages
for OALWH than for individuals without HIV (128). Many factors may predispose
OALWH to elevated rates of frailty, including the effects of persistent inflammation from
HIV (even in well-controlled viraemia), toxic effects of earlier cART regimens, delayed

initiation of ART, and higher rates of multimorbidity (337).

Literature suggests that it is a constellation of environmental, disease-specific, and
biological factors that contribute to frailty (128, 316-325), though most of the evidence is

concentrated in HICs. In the present study, the factors significantly associated with
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frailty were predominantly psychosocial, many of which are potentially modifiable with
appropriate programs and interventions. Consistent with previous studies (325, 338),
our study showed that sleeping difficulties were associated with higher odds of frailty in
OALWH and their uninfected peers. Sleep problems may impact frailty in numerous
ways, including decreased energy expenditure, elevated inflammatory response,
disturbed hormonal pathways, tissue growth and repair (338). These mechanisms may
explain the associations observed. Interventions targeting sleeping problems i such as
exercise and mindfulness-based stress reduction, may have potential clinical

implications for OALWH and their uninfected peers.

Increasing ageism scores were also significantly associated with elevated odds of frailty
in OALWH in our study. Ageism, commonly conceptualized as the stereotyping,
prejudice and discrimination against people based on age, is becoming increasingly
important in older adults (339). Very few studies have examined the possible
association between frailty and ageism. Our finding is consistent with the limited
previous research (340). Persistent exposure to ageism could lead to the internalization
of the ageist messages by the OALWH, thus becoming part of their unconscious beliefs.
In some cases, the adults may act subconsciously to fulfil the ageist stereotypes, even if
detrimental to their health and wellbeing, e.g., physiologic stress response, and physical
functioning performance, which may influence frailty. The observed association could

also be explained by the health status and higher educational levels among OALWH.

A higher waist/hip ratio was also significantly associated with elevated odds of frailty
among OALWH in our study, consistent with previous findings of a positive association
between central/abdominal obesity and frailty (341, 342). As HIV infection has become
a manageable chronic iliness, it has been progressively accompanied by a growing
prevalence of overweight and obesity (343). Moreover, long-term treatment with CART
may contribute to lipodystrophy, often characterized by fat redistribution with a relative
increase in abdominal fat (344). Lipid depositions and infiltration in muscle fibre may
bring about frailty by decreasing mobility and increasing loss of muscle strength.
Interventions to minimize obesity and sedentary behaviour could potentially be

beneficial in addressing frailty.
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Visiting traditional healers was significantly associated with elevated odds of frailty
among OALWH in our study. We are not aware of previous research that has examined
this relationship. Plausibly, frail individuals visit the healers to have their frailty
symptoms addressed, especially when the primary care services fail to address these
concerns. A previous qualitative exploration of the health and wellbeing of OALWH in
the study setting has linked seeking help or treatment from traditional and certain faith
healers with poor health outcomes, including defaulting HIV treatment and
unsuppressed viral load (159). Healthcare providers have a reason to be concerned,
given the observed impacts of untreated or improperly treated HIV on the development
of frailty among OALWH.

Only two HIV-related factors were associated with elevated odds of frailty in our sample:
a history of cART regimen change/interruption and prolonged illness following HIV
diagnosis. These factors may be indicators of virological failure, ART toxicity or late HIV
diagnosis, commonly associated with poorer health outcomes and risk of severe
disease. Indeed, previous research has revealed an independent positive association
between AIDS diagnosis, viral-load non-suppression, low CD4 count and frailty (128,
345). Many of the OALWH who have lived with HIV for several years may be
significantly impacted by the legacy of the early years of the epidemic, thus
predisposing them to a heightened risk of frailty. These adults will more likely require
additional support to manage the challenges of ageing with HIV successfully. The timing
of the ART interruption and early illness may need to be explored in future studies.

Several social factors, e.g. social isolation, social networks, socioeconomic status,
social support, social engagement, and social capital, have the potential to influence the
health of older adults (346). In our study, higher monthly household income, residence
in a larger household, and having a social network of close friends were all associated
with reduced odds of frailty among OALWH, thus confirming previous research (128,
323) and highlighting the importance of promoting positive social factors to aid healthy
ageing in older adults living with HIV. These factors may, directly and indirectly, affect

frailty, e.g., food security, energy expenditure, and better health-seeking behaviours.
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Physical activities have the potential to promote physical function, prevent falls and
improve general health, hence delaying the onset and progression of frailty. In our
study, participating in light physical activities such as walking was associated with
reduced odds of frailty among OALWH, confirming previous research (347). Exercise
may also have positive effects on obesity, stress, loneliness in the case of group
activities and muscular strength, which have been identified as potential risk factors for
the incidence of frailty. However, light physical activities were associated with elevated
odds of frailty among the HIV uninfected older adults in our study. This was a surprise
finding, inconsistent with previous investigations (348-350). This warrants more
exploration in the study setting.

Self-reported diabetes was also associated with higher odds of frailty among HIV
uninfected older adults in our study, consistent with previous reports (351). Prospective
evidence suggests that unhealthy behaviours and obesity may partly explain the
association, and to a larger extent, by poor glucose control and altered serum lipid
profile among individuals with diabetes, suggesting that diabetes nutritional therapy may
reduce the risk of frailty (351). Individuals with diabetic neuropathy are particularly at an
increased risk of early-onset frailty (352). Prevention programmes in the pre-frail states
through appropriate exercise, nutrition and glycemic control may delay the development

of frailty in these adults.

Similar to previous studies, this study showed that males are less likely to be frail than

females, suggesting that being male is a protective factor against frailty (316).

Differences in physical activity, muscle mass and higher fat percentages may explain

sex discrepancies in frailty. This may also be a question of selection 1 a classical

observation in gerontological research where women live longer but in poorer health

(353). In this respect, men experience more life-threatening chronic conditions

compared to women who-ifexperia¢ceane nmor eomMaon i on
with more morbidity i as such the men who survive are those who tend to have better

health status. Still, our observation may be related to social stigma of males
appearing/acting/reporting weakness, that is, social preference bias, given the self-

reported nature of the construct.
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5.5.1 Implications

The prevalence of frailty in this study was relatively high for both OALWH and their
uninfected peers. Preventing, delaying, or treating frailty is more critical in this setting,
given its high burden and the fact that frailty is a known predictor of future disability and
dependency. Within the clinical practice, an easy-to-use frailty score will allow the easy
identification of those at risk, thus allowing planning of future health and social care
needs of these adults. Our study also highlighted some of the correlates of frailty in this
setting. Many of the factors identified, such as sleeping difficulties, social engagement,
ageism, and visiting traditional healers, are potentially modifiable with appropriate
programs. Our findings provide the foundation for developing culturally appropriate
interventions and healthcare strategies to prevent, delay and manage frailty and its
consequences to improve the health and functional status of older adults at risk of
frailty. Individual, community-based, or clinic-based interventions such as
comprehensive geriatric assessment, physical activity, promoting social engagement,
addressing discrimination, and proper management of comorbidities, e.g., diabetes,
may benefit older adults. Wider public health approaches, including proactive testing of
older adults to avoid late diagnosis and advanced immunosuppression, will benefit
OALWH. Our results also highlight the need for well-designed prospective studies to
establish the incidence, pathophysiology, predictors of transition and outcomes of frailty

in this population and assess potential interventions.
5.5.2 Strengths and limitations

Our study is among the very few reports on frailty in SSA and the first one in Kenya. It

extends the existing evidence base regarding the prevalence and correlates of frailty in
low-resource settings like Kenya. A further strength is the use of a relatively large

sample size of people O 50 years |living with
on sociodemographic, physical, lifestyle and psychological factors, which helped us

examine the correlates of frailty in this population. The primary limitation, nonetheless,

was the use of a cross-sectional design, which precludes any conclusions on causality.
Besides, our sample was predominantly from a

experiences may differ from those in urban places. Also, the OALWH were invited to
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participate from a health facility (i.e. not a population-based sample) and may not be
entirely representative of all OALWH in this area. For instance, the sample of OALWH in
the study had very high levels of cART treatment and viral suppression, and our
observations would probably be different in individuals not seeking care (either because
they are unaware of their st at u®Relatedly, givem 0t
the significant sociodemographic differences observed between OALWH and their

uninfected counterparts, our findings should be interpreted cautiously.
5.6 Conclusions

In this cross-sectional study, we found a significantly higher prevalence of frailty among
OALWH compared to their uninfected peers, however, HIV seropositivity was not
significantly associated with frailty in the multivariable analyses. Several factors, mostly
biomedical and psychosocial, were also identified as significant correlates of frailty in
the two sub-groups of participants. Notably, these factors appeared to differ by HIV
status. Thes findings add to the literature on frailty among OALWH in SSA, which is
currently grossly understudied. Our findings on frailty correlates provide ideal targets for
future plans on interventions to prevent, delay, or treat frailty in this setting. Further
prospective work is required to investigate the directionality and potential mediators of

the association between frailty and the observed correlates.
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as appropriate, ensuring that uses are compatible with the consent obtained from
participants for data collection. Requests can be sent to the coordinator of the Data

Governance Committee using the following email dgc@kemri-wellcome.org
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6.0 Introduction

Findings from the initial stages of this PhD (systematic review and qualitative phase)
confirmed that cognitive impairment is an important health outcome for OALWH with
potential adverse impacts on the wellbeing of these adults. Nonetheless, screening for
this outcome is not done in the study setting and many parts of SSA, partly due to
measurement challenges, e.g., inadequately validated tools. The current paper
addresses this gap by adapting and validating the Oxford cognitive screen plus tool
among the cross-sectional phase participants of this PhD study and provides an initial
understanding of the cognitive performance of these adults.

6.1 Abstract

Background: Cognitive impairment is one of the most prevalent complications of HIV

infection, with significant medical and functional consequences. However, valid, and

reliable assessment tools are lacking for the newly emergent ageing population of

people living with HIV (PLWH) in many parts of sub-Saharan Africa (SSA), including

Kenya. Without these tools, defining the burden of cognitive impairment in this context is

not possible. To bridge this gap in Kenya, we adapted the Oxford Cognitive Screen Plus

(OCSPIlus), a tablet-based cognitive assessment tool designed for low-literacy settings,

with adults ageing with HIV 050 years and the
the acceptability, reliability, and validity of the OCSPIus tool among older adults and

provides an initial understanding of the cognitive performance of these adults (by HIV

status) and the biopsychosocial factors associated with their cognitive performance.

Methods: In a cross-sectional sample of 440 older adults (257 living with HIV), we
administered the OCSPIus tool alongside the Ravens Standard Progressive Matrices
(RSPM), the International HIV Dementia Scale (IHDS), and health and

sociodemographic assessments.

Results: Generally, post-test survey responses revealed a high level of acceptability of
OCSPIlus from both participants and test administrators. However, a few participants
found the tablet hard to use. On average, study participants took 17 minutes to

complete the different OCSPIlus sub-tasks. OCSPIlus demonstrated moderate test-retest
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reliability. Acceptable correlations between individual OCSPIlus sub-tasks and
conventional tests (RSPM and IHDS) were also observed for convergent validity.
Regarding cognitive performance, older adults living with HIV (OALWH) presented with
significantly lower mean scores on language, executive function, and the IHDS overall
score compared to their uninfected peers. However, OALWH)performed significantly
better on memory. There were no differences in non-verbal intelligence, attention, and
processing speed. Cognitive performance was significantly associated with behavioural
and lifestyle factors (physical activity, sleeping difficulties, obesity, and sexual activity),
sociodemographic factors (age, sex, educational status, household income, household
size and asset index), medical or treatment factors (self-reported urinary incontinence,
hearing problems, history of tuberculosis, seeking services of traditional healers,
antiretroviral therapy [ART] regimen change, being on 3rd line ART treatment) and

psychosocial factors including ageism and food insecurity.

Conclusions: We demonstrated the feasibility of OCSPlus administration by trained lay
persons, its acceptability, and preliminary reliability and validity among low-literacy older
adults on the Kenyan coast. Generally, older adults living with HIV had lower cognitive
scores compared to their uninfected peers. Cognitive performance was associated with
several biopsychosocial factors spanning behavioural/lifestyle, sociodemographic,
psychosocial, medical and treatment factors. Further adaptation and validation studies
and epidemiological research are needed to understand better the psychometric
properties and utility of the OCSPIlus tool and the cognitive function of these adults

ageing with HIV.

Keywords: Older Adults, HIV, Cognition, Kenya, OCSPIlus, determinants

6.2 Background

Cognitive impairment is one of the most frequently withessed complications of HIV
infection, affecting about 50% of people living with HIV (PLWH) globally and has
important medical, functional, and public health consequences (354). Besides, the
number of PLWH getting to 60 years is rapidly increasing, an age at which dementia
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prevalence begins to rise in the general population. Given that age is an important risk
factor for dementia (355), even small effects of premature, accelerated, or accentuated
neurocognitive ageing in PLWH may have serious public health consequences for
dementia risk globally. Among existing studies, evidence for premature cognitive ageing
is inconsistent while evidence for accelerated cognitive ageing appears consistent, but
based on limited studies (356). Evidence for accentuated cognitive ageing is rarely
examined (356). Hence, stronger evidence is urgently needed to inform healthcare
providers about cognitive impairment risk among PLWH to properly facilitate targeted

screening, prevention and treatment among adults ageing with HIV.

Prevalence estimates of cognitive impairment among Africa’'s 25.6 million PLWH (357)
range from 14% to 88% depending on geographical location, study design,
measurement tools and participants' antiretroviral therapy (ART) status (95). These
rates are similar to estimates observed in high-income countries (HICs) (354). Cognitive
deficits in HIV, known as HIV-associated neurocognitive disorder (HAND), typically
cause impairments in various cognitive domains, including learning, memory, executive
function, language, attention, processing speed and motor functions (97). The
pathogenesis of HAND is multifactorial and is generally classified into HIV viral factors,
antiretroviral factors and individual factors (97, 358). HAND ranges in severity from
asymptomatic and mild forms to severe dementia-type forms (97). There are significant
medical and functional impacts associated with having cognitive impairments, such as a
higher risk of mortality, increased likelihood of developing a more severe impairment,
limitations in activities of daily living, decreased quality of life, poor decision making and
increased HIV transmission risk behaviours, placing many PLWH at risk for worse
health outcomes including reduced adherence to ART due to memory impairment (359-
364).

Recent findings from several settings suggest that the cognitive profile of PLWH has
evolved. The advent of combination antiretroviral treatment (CART) has lessened the
severity but not the frequency of these impairments (97, 365, 366). Noticeably, there
has been a sharp drop in the severe forms of HAND and an increase in milder forms

(97). Besides, the current manifestations of HAND show a subtle subcortical
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involvement and more cortical involvement compared to the progressive subcortical
dementia with marked deterioration of cognitive speed and motor functions observed in
the pre-cART era (367). Findings also show a change in the cognitive domains most
affected - from largely motor skills, processing speed, and verbal fluency in the pre-
CART era to predominantly memory, learning and executive functioning in the cART era,
suggesting possible domain-specific effects of HIV or cART (368). Hence,
understanding the domain-specific effects of HIV on cognition may extend our

understanding of the mechanism of HAND, potentially guiding future research and care.

As life expectancy of PLWH approaches that of people without HIV, PLWH become
more vulnerable to age-associated cognitive impairment (366). Ageing and
comorbidities elevate the risk for cognitive impairment in older adults. Given the rapid
increase in chronic, age-related conditions in many parts of Africa, which also coincides
with increasing prevalence of HIV among older adults, it is imperative to understand the
cognitive profile of this vulnerable population to guide the design and implementation of
health programs and policies in this population. In many countries in sub-Saharan Africa
(SSA), older adults living with HIV often begin ART with severe levels of
immunosuppression (369). The long period of untreated HIV infection, particularly in the
context of advanced immunosuppression, likely causes legacy brain effects which are
often inactive, permanent and hence not amenable to treatment (370). Such clinical or
disease-specific or biological characteristics 1 in addition to the wide range of
sociocultural factors, e.g., available support systems to provide care and assistance to
older people could lead to different distributions of cognitive impairments in SSA

compared to other contexts i hence the need for country-specific data on cognition.

Targeted screening for those with clear cognitive symptoms and functional decline is
critical for good holistic care and treatment strategies (371). This strategy is more
practical and finds more relevancy in SSA where many of the healthcare systems are
struggling to meet the diverse needs of its people. Healthcare providers can then have
the opportunity of minimizing the effects of HAND, determine when to adjust CART
regimen and educate clients in timely fashion about the effects of cognitive impairment

(8371-373). Nonetheless, targeted screening is rarely done in SSA as it faces numerous
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challenges, including few locally developed tests and a lack of expert personnel to
administer the tests (182, 374), thus missing critical opportunities to intervene for the
millions of PLWH in the region. Additionally, many of the conventional screening
measures take a binary view of cognition, relying on global scores with a single cut-off
value for impairment. They are also subject to ceiling effect, low sensitivity and are
inappropriate for populations with low literacy and low numeracy (375-377). In the
current study, we use the Oxford Cognitive Screen Plus (OCSPIlus) (149) and two other
conventional tests (the International HIV Dementia Scale 1 IHDS, and the Ravens
Standard Progressive Matrices (RSPM) to assess the cognitive function of older adults.
The OCSPIlus is a novel tablet-based cognitive performance tool designed for low-
literacy settings. Unlike many conventional tests, which rely on reading and numeracy
skills, the OCSPIlus relies more on visual abilities, with literacy and numeracy are not
required to complete the test (148, 149). This study focuses on Kenya, a country
experiencing simultaneous demographic and epidemiologic transitions (328). To our
knowledge, no study in Kenya has examined the cognitive function of older adults living
with HIV. To address this gap, our study seeks to a) report the initial reliability and
validity of the OCSPIlus tool in a low-literacy Kenyan setting. b) document the cognitive
performanceby HIVst at us of ol der adults O50 years of

psychosocial factors associated with cognitive performance among the older adults.

6.3 Methods
6.3.1 Study design and setting

This work is part of a larger cross-sectional study, the HIV-Associated Neurocognitive

Disorders (HAND) study, examining different neuropsychological outcomes, e.g.,
cognition, mental health, and psychosocial fu
Kenyan coast in Mombasa and Kilifi counties (159, 161, 378, 379). Data collection for

this study took place between 2020 and 2021. Kilifi County has approximately 1.5

million residents, most of whom are rural dwellers and belong to the Mijikenda ethnic

group (329). Recent data indicates that Kilifi has an adult HIV prevalence of 4.5% (252).

Mombasa County, on the other hand, borders Kilifi to the north and has an estimated
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population of 1.2 million people (329) and an adult HIV prevalence of 7.5% (252). More
details have been provided elsewhere (161).

6.3.2 Participants recruitment
6.3.2.1 Older adults living with HIV

Older adults living with HIV (OALWH) were recruited from two public HIV-specialized
clinics: the Comprehensive Care and Research Clinic (at the Kilifi County Hospital) and
the Comprehensive Care Clinic at the Coast General Teaching and Referral Hospital in
Mombasa. The two clinics were chosen because of their wide client catchment area and
large volume of potential respondents. To participate in the study, individuals had to be
at least 50 years old, have a confirmed HIV seropositivity status, be on routine HIV

treatment, and be willing and able to provide informed consent for their participation.

Two community health volunteers helped us in reviewing existing records at the HIV
clinics to identify potential participants. We tried to contact all potential respondents with
contact details to invite them to participate in our study. Subsequently, a research
assistant introduced the study to potential clients before enrolment. We started the
participant recruitment in Mombasa County; however, it was interrupted by the COVID-
19 pandemic after having recruited and assessed only 72 OALWH. The remaining

participants (n=368) were recruited in Kilifi County upon resumption of study activities.
6.3.2.2 Older adults without HIV

We used the Kilifi Health and Demographic Surveillance System (KHDSS) to identify
families with eligible older adults. Potential participants were randomly identified from
the existing database and approached at their homesteads using Global Positioning
System (GPS) coordinates by a trained research assistant. Study information was
shared with all persons who expressed interest in participating. To be included in the
study, clients had to be aged at least 50 years, be resident of Kilifi County, and be
willing and able to provide written informed consent, including willingness to be tested
for HIV using a rapid HIV testing kit (OraQuick) for a confirmation of their HIV

seronegative status.
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6.3.3 Sample size calculations

Power analyses in Stata (using effect estimates and proportions) from previous studies
were conducted to estimate the required sample size to identify important correlates of
cognitive performance in the sample. A sample of 400 participants was deemed
adequate to conduct multiple regression analyses to explore correlates of cognitive
function among these adults (380). The sample size computation also took into account
sufficient numbers required to conduct stable estimates of reliability and internal

consistency (381).
6.3.4 Measures

Our research instruments were programmed on Android tablets using the Electronic
Data Capture (REDCap) platform (255) for face-to-face interviewer administration. The
first author (PNM) trained the research assistants over two weeks. The training
comprised various components, including familiarization with study procedures,

infection prevention and control, test administration rules and neuropsychological
testing techniques. All measures not previously adapted to the local language (Swabhili)
underwent adaptation procedures that comprised forward translation, forward
translation review, back translation, back translation review, harmonization by a panel of

experts, pilot testing, pilot testing review and proofreading (265).
6.3.4.1 Sociodemographic information

We captured various sociodemographic characteristics, including participants' age, sex,
marital status, educational level, household size, household income, and living
arrangements. Additional information included individual/family ownership of disposable
assets (for asset index calculation as a proxy for socioeconomic status). Participants
also gave information about food security, social support, caregiving responsibilities and

whether they were utilizing traditional medicine.
6.3.4.2 General health data

This information included participants' anthropometric details (e.g., height, weight, blood

pressure, waist, and hip circumference), sexual activity, levels of physical activity,
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number of medications one was using, self-reported comorbidities, past medical history,
and common complaints, e.g., pain, fatigue, sleeping problems, visual and hearing

problems.

For older adults living with HIV, we also asked HIV-specific questions, e.g., disclosure of
HIV status, access to HIV services, CART regimen, past HIV medical history such as
regimen interruption, and prolonged illness after HIV diagnosis. Information regarding
the current ART regimen and overall ART duration were extracted from their clinic
medical records. Additionally, we collected 10 milliliters of venous blood samples from
the OALWH for viral load testing.

6.3.4.3 Psychosocial data

Psychosocial variables included HIV-related stigma, functional disability, loneliness, and
ageism. These constructs were assessed using interviewer-administered Likert scales:
the brief 12-item HIV stigma scale (256), the 12-item World Health Organization
Disability Assessment Schedule 2 (257), the UCLA 8-item loneliness scale (258), and
the 20-item ageism survey (259). For each scale, a higher score translates into greater

impairment.
6.3.4.4. Neuropsychological evaluation
We used various measures to evaluate cognitive function, including:

International HIV Dementia Scale (IHDS). The IHDS is a conventional, brief, 3-minute

screening tool comprising tasks that assess verbal memory, motor and psychomotor

performance (374, 382). The highest possible score is 12, with higher scores indicating
better cognitive performance. A scoii®%of O10
and specificity (551 66%) in identifying moderate to severe HIV-associated

neurocognitive impairment (383).

Ravens Standard Progressive Matrices (RSPM) (384): The RSPM is a non-verbal
standardized test of general intelligence (non-verbal intelligence) comprising five series

with 12 items. The measure has previously been used in Kilifi, yielding good
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psychometric properties (385). The maximum possible score is 60, with a higher score
indicating better cognitive performance.

Oxford Cognitive Screen Plus (OCSPIlus) (386): It is a novel tablet-based cognitive
assessment tool designed for low-literacy, low-income settings. It is designed to tap into
distinct cognitive domains, e.g., language, memory, attention, and executive functioning.
Participants' performance and timing are automatically recorded and scored. Initial
validation in rural South Africa yielded excellent construct and external validity (148).
The adapted Swabhili version, tapping into language, memory, attention, and executive
functioning domains, was used in this study. Briefly, the memory domain included an
orientation task assessing orientation in time and space, a 5-word immediate recall task,
delayed recall (4- to 5-minute delay), and delayed word recognition, which tests the
ability to recognize words not retrieved during free recall. The language domain was
assessed by a picture naming task with four target pictures and a test of semantic
knowledge (four objects). The executive function domain consisted of three versions of
non-verbal trails task where participants were required to connect shapes using different
rules: first circles, then squares, and then alternating between circles and squares.
Processing speed was calculated as the sum of time taken on both versions of trails
baseline tasks (circles or squares) divided by proportional accuracy. The attention
domain was measured using a cancellation task. The participant selects drawings of
fruit amongst drawings of common fruits and vegetables immediately followed with an

invisible version of the same display.

OCSPIus was administered by two diploma-level research assistants who have several

yearsod experience conducting psychhetwoogi cal as
assessors underwent one week of training at the beginning (and a subsequent refresher

at mid-project) on how to conduct neurocognitive assessments including the OCSPIlus.

The training was |l ed by a masteroés | evel me nt
the tool developers. Following training, the team conducted pilot activities with adults in

the community. To evaluate the acceptability and feasibility of the OCSPIlus tool, clients

and test administrators responded to post-test survey questions (both closed and open-

ended questions) about their experience using the tool. Clients were asked to indicate
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their ease of using the tool e.g. their interactions with the tablet, and the degree of
difficulty of the battery of tests. Test administrators feedback included noting how
easyl/difficult it was for clients to understand instructions, and as well as their own
experience with the tool. Assessors also gave their general recommendations as test
administrators. Test-retest participants were randomly selected from the pool of
assessed participants (1 month after the initial assessment) by the data manager and

recontacted to come for the follow up assessments at the KWTRP.
6.3.5 Data analysis

All analyses were conducted in STATA version 15.0 (StataCorp LP, College Station,
TX, USA). We used descriptive statistics (chi-square tests and student t-tests) to
summarize sample characteristics. Test-retest reliability was assessed using intra-class
correlations. To examine convergent validity between the OCSPIlus tests and the
conventional tests, Pearson correlation coefficients were computed for each OCSPlus
test. We aimed for correlations above 0.3 to demarcate convergence (387) but also
cautiously interpreted correlations >0.19 (149). We also used Student's t-test to
compare cognitive performance between older adults living with HIV and their
uninfected peers. We conducted multiple linear regressions to examine the association
between OCSPIus raw scores and biopsychosocial variables among participants. To do
this, univariable linear regression analyses were conducted to identify factors

associated with OCSPlus raw scores and all factors havingap-v al ue 0(888)00 .

were then entered into a multivariable linear regression model to examine the
independent correlates through a back-ward elimination process (389). Statistical
significant was considered at p<0.05.

6.3.6 Ethical considerations

Ethical approval for this study was granted by the Kenya Medical Research Institute
Scientific and Ethics Review Unit (Ref: KEMRI/SERU/CGMR-C/152/3804). Permission
to conduct the study in the two Counties was granted by the research office Kilifi (Ref:
HP/KCHS/VOL.X/171) and Mombasa (Ref: COH/Msa/RSC/04). All clients provided

written informed consent for their participation.
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6.4 Results
6.4.1 Sample characteristics

The final sample comprised 440 older adults (58% living with HIV), with a mean age of
60.1 (SD = 6.9) years and a participant response rate of 90%. Female participants were
slightly more (58.6%) than males. A majority of the participants (63.2%) had formal
education (an average of 4.8 years of formal schooling), 65.5% were unemployed, and
81.6% were living in multigenerational households. All adults living with HIV were on
HIV treatment with a mean (SD) duration of HIV treatment of 11.4 (4.3) years. Most of
the OALWH had disclosed their HIV status (95.3%) and were on first-line CART
treatment (90%). Further details of the sample characteristics have been described

previously (161).
6.4.2 Preliminary psychometrics
6.4.2.1 Acceptability of the OCSPIlus tool

Ninety-four percent (n=407) of participants reported never using a computer. Only
twenty-two percent (n=88) had used a smartphone before. Only two percent (n=10)
reported using a tablet before. Fifty-three percent of the sample reported that the study
tablet was "very easy" to "somewhat easy" to use, while the rest (47%) felt the study

tablet was "somewhat difficult” to "very difficult to use".

Table6.1 highlights respondentsd perceived degr ec
OCSPIlus subtests. The trail making test was reported to be the most challenging test by

96 (22%) of the respondents. On the other hand, the selection visible OCSPlus task

was considered the easiest by 349 (79%) of the participants. On average, study

participants took 17 minutes to complete the different OCSPIlus sub-tasks.

Further details on the different OCSPIlus subtasks are highlighted in Table 6.1.
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TabbtZX. Perceived degree of difficulty or ease
respondedtd$)

OCSPlus su|[Number (%) of respo/Number (%) of res
reported that the tireported that the

Picture nal 35 ( 8%) 270 (61%)

(OM=5)

Semanft OMs 1| 39 (9%) 267 (61%)

Orientf ®Mi=6 | 31 (7%) 268 (61%)

Worelncodi ng 68 (15%) 239 (54%)

(OM=17)

Word encod | 59 (13%) 242 (55%)

(OM=4)

Trail mMaM315 96 (22%) 244 (55%)

Del ayed wo| 71 (16 %) 236 (54%)

(OM=5)

Il ncident al 30 (7%) 249 (57 %)

(OM=15)

Selection | 48 (11%) 34079 %)

(OM=6)

Selection | 67 (15%) 306 (70%)

(OM=6)

Note: OM=0Observations missing

Feedback from the test administrators was generally positive. Administrators rarely
encountered any technical problems when administering the test. In three instances, the
tablet froze; however, restarting the tablet was able to fix the problem. The other
reported challenges included eyesight difficulties and hand tremors, which were

experienced by 8 (2%) participants.
6.4.2.2 Reliability

A group of 46 older adults living with HIV were re-tested on the OCSPIlus tool on
average 30 days after the initial test. The window of time between test administrations
(2 month) was deemed long-enough to minimize practice effects. Intra-class
correlations were computed to examine test-retest reliability for the different OCSPIus
subtasks highlighted in Table 6.2. Reliability coefficients were generally of acceptable

guality, ranging from 0.51 to 0.79.
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Tabbz2. l ntra Class Correlations for the differ

Measur e Reliability coeff
Picture naming 0. 78
Semantics 0. 68
Orientation 0.79
Word encoding 1 0.60
Word encoding 2 0.61
Word reotabl 0.51
Trails circles 0.57
Trails sqguares 0.51
Trails baseline 0. 68
Cancell ation 0. 68

We also calculated Cronbach alphas for the different OCSPlus domains; most alpha
values were low (Table 6.3). However, performance on these items was stable over

time.

Tab6®. Cronbach alphas for some of the OCSPI us:c

Measur e
Picture naming
Semanti cs
Orientation
Word encoding
Word recall

r bach al phas

ololololo|o
gjooo|o|o1|o
W (N|N[0|DS

6.4.2.3 Convergent validity

To examine convergent validity between the OCSPIlus tests and the conventional tests,
Pearson correlation coefficients were computed for each OCSPlus test. Table 6.4
displays the correlation matrix between OCSPIlus and the conventional tests. Generally,
statistically significant correlations between the OCSPIlus and conventional tests were
observed for the majority of the tests.
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Tabbt4. Correlations between OCSPlus and
Ravens tot | HDS t ot al ¢

OCSPlsuusbt asks

Picture naming 0.1 0. 3*~*

Semantics 0. 3*+* 0. 2*~*

Orientation 0. 5*~* 0. 2**

Word recall t o10. 3** 0. 3**

Il nci dent al me mc0. 2** 0. 2**

Trails circle 0. 5*~* 0. 2= *

Trails squares 0.5** 0. 3*~*

Trails mixed 0. 2*¢* 0. 3**

Trails processi-0.3** 0. 2*~*

Selection visilO.3** 0. 3**

Selection invi«0.3** 0. 4**

Notes: ** p<0.01

6.4.3 Cognitive performance on conventional and OCSPlus measures

Table 6.5 displays mean scores for the OCSPIlus sub-tasks and the conventional

cognitive measures (RSPM and the IHDS), adjusted for age, educational levels, sex,

and asset index. Older adults living with HIV presented with significantly lower mean

scores on language, executive function, and the conventional screening measure

(IHDS) compared to their uninfected counterparts. On the contrary, OALWH performed

significantly better on memory. There were no differences in non-verbal intelligence,

attention, and processing speed.
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Tabb®. Cognitive profile on conventional and OCaHljwsteadgni t i\
means, n=440)
Domain Test Older adults living with | Older adults without

HIV (n=257) HIV (n=183)
Adjusted Mean (SD) Adjusted Mean (SD) P-value
OCSPlus sub-tests
Language (A higher score is Picture naming task 3.8 (0.4) 4.0 (0.4) 0.001
better cognitive performance) Semantics task 2.3(0.7) 2.3(0.7) 0.4
Orientation task 3.0(0.9) 2.4 (0.9) <0.001
Word encoding task 1 2.9 (1.0) 3.0(1.2) 0.6
Memory (A higher score is Word encoding task 2 4.0 (1.0) 3.9 (0.9) 0.3
better cognitive performance) Word recall - free score 2.3(1.3) 2.0 (1.2) 0.03
Word recall - total score 3.3(1.1) 3.2(1.2) 0.6
Incidental - memory 2.6 (0.8) 2.6 (0.8) 0.9
Executive functioning Trails - Baseline trails 8.1(3.8) 8.4 (3.9 04
Trails - Executive score 0.8 (1.0) 1.1 (0.9) 0.001
Processing speed (A lower Trails - processing speed score (milliseconds) 207053.9 (293190.7) 205446.3 (295192.2) 0.9
score is better cognitive
performance)
Attention (A higher score is Selection visible task - Number of unique taps on 22.6 (8.1) 23.4 (8.1) 0.3
better cognitive performance for | targets
taps on targets, and the opposite | Sejection visible task - Number of unique taps on 5.2 (8.7) 6.45 (8.7) 0.1
is true for taps on distractors) distractors
Selection invisible task - Number of unique taps on | 17.7 (8.4) 19.0 (8.6) 0.1
targets
Selection invisible task - Number of unique taps on | 2.9 (5.9) 4.0 (5.9) 0.06
distractors
Conventional measures
Non-verbal intelligence Ravens standard progressive matrices 18.0 (5.5) 17.4 (5.5)) 0.2
verbal memory, motor, and International HIV Dementia Scale 7.4 (1.8) 8.3(1.7) <0.001

psychomotor performance (A
higher score is a better cognitive
performance)

Notes: cognitive domains with significant differences (p<0.05) are indicated with bolded p-values. When using the OCSPlus tool i language, memory and attention

tasks had 253 complete observations; while executive and processing speed tasks had 254 complete observations. Among older adults without HIV; language,
memory had 182 complete observations and the rest had 181 complete observations. For IHDS tool, we had 255 complete observations among OALWH and 179

complete observations among those without HIV.
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6.4.4 Association of OCSPIlus raw scores with biopsychosocial variables

Table 6.6 highlights the biopsychosocial variables associated with OCSPIus raw scores
among older adults living with HIV. The most consistent finding in this group was the
significant positive association of education with OCSPlus mean scores across all
cognitive domains. Female sex was significantly associated (negatively) with all but one
(attention) of the five cognitive domains tested. Moreover, as expected, older age was
significantly associated (negatively) with memory, executive functioning, and attention
scores. Asset index (a proxy measure of socioeconomic status) was positively
associated with memory scores, while greater food insecurity was negatively related
with the same domain. Monthly household income and being sexually active were
positively associated with executive scores, while self-reported urinary incontinence was
negatively associated with the same domain. Doing light physical activities was
positively associated with language scores, while sleeping difficulties were negatively
associated with the same domain. Self-reported hearing problems, ART regimen
change and seeking services of traditional healers were negatively associated with
attention scores. Ageism was negatively associated with executive function and
attention scores. Caring for a sick family member was positively associated with
language and attention scores. An increasing number of dependents was negatively
associated with language, executive function and processing speed scores. Being on

third-line HIV treatment was negatively associated with language and memory scores.

Table 6.7 highlights the biopsychosocial variables associated with OCSPIus raw scores
among HIV uninfected older adults. Among HIV uninfected older adults, education was
significantly associated (positively) with memory, executive and processing speed
domains. Female sex was significantly associated (negatively) with language and
memory scores. Older age was negatively associated with language, processing speed
and attention scores. Asset index was positively associated with language scores.
Increasing number of dependents was negatively associated with memory scores. Self-
reported hearing problems were negatively associated with executive scores. A history

of TB was negatively associated with attention scores. Increased food insecurity was
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negatively associated with attention scores. Being overweight and frequent fatigue were
negatively associated with processing speed scores.

155



Tabl.e6 Mul ti ple |l inear regression mMCHLI ushaowmiwn g ctolree sa sws d dhi ati io
variables among OALWH
Independent b-coefficient (95% CI) of cognitive domains as dependent variables
variables
Language Memory Executive Function Processing speed Attention
Picture Semantics | Orientation First Delayed Incidental Trails, Trails, Trails, Trails i processing Selection, Selection,
naming immediate | word recall | memory circles squares mixed speed score visible invisible
word recall
Female sex 710.1 10.3%** 70.5%** 710.1 10.2 10.03 10.8** 10.7* 1.2 72298.4** 10.2 113
(ref: male) (10. 2 (T70.5;[(1T0.7;0(10.4;](170.5;((ro.2;l(11.4;/(v2.3;l(C10.1; (1463.9;143132.9 (12. 4; (13.3;
Age
(ref: 501 59 years)
607 69 years 10.04 0.02 710.01 10.1 70.6%** 0.1 10.1 70.6** 0.6 14190.6 711.6 2.2%
(10.2;0.1) | (10.2;0.2) | (i10.2;0.2) (T0.4;]@{09703) [(T0.21;[(10.7;]@11i01) | (T 0. 5; (-54615.9;82997.1) (i 3.6; 0.4) (1 4.2;70.3)
070 year {i02 0.03 710.2 10.1 T 1.0%+* 10.3 10.8 T 1.3* 1.6 74949.1 76.0%* T6.0%*
(10.5;0.04) | (i10.3;0.4) (10.6; 0.3) (1 0. 7;](@15705) | (10.7;](12.0;](@23710.3) | (1 0. 5; (-64132.2;214030.4) (110.1;711.9) (19.9;12.1)
Education
(ref: none)
Primary level 710.2 0.2 1.0%** 0.4** 0.6%** 0.4%** 1.9%* 0.9%** 1.6** -149863.4*** 1.7 3.0**
(upto completion) (10.3;0.0) | (10.01;0.4) | (0.8;1.3) (0.03;0.7) | (0.3;0.9 (0.2; 0.6) (1.2; 2.6) (0.3; 1.6) (0.4; 2.8) (-230170.3; -69556.5) (10.7; (0.7;5.4)
Secondary level | 710.1 0.3* 1.2%* 0.5** 0.5%** 0.5%** 2,9%x* 1.9%x* 2.5 -200253.8*** 4.8%*x 4. 3xxx
(upto completion) (10.3;0.1) | (0.001;0.5) | (0.9;1.6) (0.03;0.9) | (0.1;0.9 (0.2; 0.8) (2.0; 3.8) (1.1;2.7) (1.0;4.1) (-302309.7; -98198.0) (1.8;7.8) (1.3;7.3)
Tertiary level 710.3 0.4** 1.1%x 0.8*** 1. 1% 0.4** 2.8%** 1.5%* 2.6%* -244202.9%** 0.8 3.9
(upto completion) (10.5;0.0) | (0.04;0.8) | (0.6;1.6) (0.2;1.4) (0.1;0.7) (0.03;0.8) | (1.6;4.0) (0.4; 2.6) (0.4; 4.8) (-387041.2; -101364.5) | (1 3. 2; (10.1;
Asset index score ) T 0.1%** 0.1%** T T T T T T 1 T
(0.1;0.2) (0.04; 0.2)
Monthly ) T ) ) T T T 1.1%x* 2 .5xrx T 1 T
household income (0.4;1.8) (1.2;3.9)
>10,000 Ksh (ref:
010, 000 K
Food insecurity in
the past week
(ref: never)
Sometimes i i i i 70.3* i i i T -19886.4 T i
(i 0.6; 0.03) (-93226.0; 53453.2)
Most of the time | ¥ i i i 710.2 i i i T 140935.2%* T i
(10.6; 0.2) (27179.5; 254691.0)
Sexual intercourse | T T T T T T i i 1.8%** T 2.0
(ref: no) (0.6; 2.9) (10. 3;
Days spent doing 0.1%** T T T T T i i T T i )
light activities in (0.02;0.1)
the past week
Self-reported i i i i T i i i i i 12.9% i
hearing (ref: good) (15.3;10.5)
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Language

Memory

Executive Function

Processing speed

Attention

Independent
variables

Picture
naming

Semantics

Orientation

First
immediate
word
recall

Delayed
word
recall

Incidental
memory

Trails,
circles

Trails,
squares

Trails,
mixed

Trails i processing
speed score

Selection,
visible

Selection,
invisible

Sleeping
difficulties in the
past month (ref:
none)

Sometimes

70.1%
(i 0.3;0.03)

Most of the time

10.2
(10.4;0.01)

Access to social
support (ref: none)

0.2

Ageism scores

(10.02;0.5)
;

I 0.1***
(i 0.1; 0.03)

I 0.2***
(i0.4;i0.1)

Caring for a sick
family member
(ref: no)

0.3***
(0.2; 0.5)

10.2
(10.5;0.1)

8.6***
(6.4; 10.7)

8.4%+
(5.9; 10.9)

Number of
dependents

70.04%
(i 0.1;0.01)

T0.1%
(i 0.2;0.04)

I 0.1***
(i 0.2; 0.03)

16146.7**
(4199.0; 28094.5)

Number of drugs
the client currently
uses

333443
(6694.2; 59994.4)

CcART regimen
(ref: 1% line)

2" line

0.3
(10.03;0.7)

3" line

710.8

History of cCART
change (ref: no)

I 4.6***
(i6.8;2.4)

History of frequent
body pain (ref: no)

History of stomach
upsets

12.6

Mid-upper arm
circumference

0.1**
(0.01; 0.1)

(17.3,2.1)
;

Incontinence -
urinary (ref: no)

T2.2%*

Seeking services
of traditional
healers (ref: no)

(i3.9;0.4)

14.5%*

(18.0;71.0)

n, final model

246

249

253

247

252

249

250

254

250

247

248

248

R-squared, final
model

28.1%

14.2%

47.5%

17.3%

28.3%

14.7%

30.6%

32.1%

16.8%

21.3%

31.5%

41.9%

Notes: ** p<0.05; *** p<0.01
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Tabbt@e. Mul tiple |inear regression model showing the associat
variabl edHdl ¥mamgnfected ol der adul ts
Independent b-coefficient (95% CI) of cognitive domains as dependent variables
variables
Language | Memory Executive Function Processing speed Attention
Semantics | Orientatio First Delayed Incidental | Trails, Trails, Trails, Trails 7 processing Selection, Selection,
n immediat | word circles squares mixed speed score visible invisible
e word recall
recall
Female sex (ref: 70.6%** T0.4%** 0.2 10.2 10.1 10.3 10.2 0.4 18254.2 10.7 10.5
male) (10.8;0.3) | (10.8;i0.1) | (10.2;05) | (1T 0.6 (10.4;(11.12;(10.9; (012,20 (-76428.8;112937.2) | (1.3. 1, (12.9;
Age (ref: 501
59years)
607 69 years 70.03 0.1 710.01 10.2 10.1 10.6 10.5 0.5 89259.2** 0.1 11.1
(10.3;0.2) | (10.3;0.4) (104;03) | (1T 0.6/ (170.4;(17212.3;(171.2;(1.0;20) (4521.5; 173996.8) (r2.2;2.3) (13.3;
O70 year s|i0.4* 0.2 0.1 10.5 10.3 0.3 10.6 0.1 154362.1* 12.0 T4.2%*
(10.7;0.02) | (10.3;0.7) (104;06) | (1T 1. 2;(70.7;(10.8;(11.7;(@{22;23) (28638.9; 280085.3) (15. 4; (17.6;10.8)
Education (ref:
none)
Primary level 710.05 1.1%%* 0.6*** 0.5** 0.2 1.0%* 1.4%* 2.5 -119893.2** 1.3
(10.3;0.2) | (0.8;1.5) (0.2; 1.0) (0.04;0.9) | (10.1;0.5) | (0.2; 1.9 (0.6; 2.2) (0.8;4.2) (-213755.6; -26030.7) | (1 1.3; 3.8)
Secondary level 0.1 1.8%** 0.8*** 1.0%x 0.3 3.1%** 2.8%** 3.7%** -244097.7*** 2.4 2.2
(10.3;0.5) | (1.2;2.3) (0.3;1.3) (0.4; 1.6) (10.1;0.8) | (1.9;4.3) (1.5; 4.0) (1.3; 6.1) (-378665.5; 109529.9) | (i1.4;6.2) (10.3;4.7)
Tertiary level 0.02 0.8 0.2 0.5 710.1 2.6%+* 2.2%* 3.9** -181528 3.0 3.4
(10.6;0.6) | (10.1;1.8) (10.8;1.2) | (10.5;1.5) | (10.8;0.6) | (0.7; 4.5) (0.3;4.2) (0.02; 7.8) (-398055.6; 34999.7) | (i 3.0; 9.0) (10.1;7.0)
Asset index score 0.1 T T T T 710.1 10.02 T T 0.6 4.2
(0.04;0.2) (10.4;0.2) | (10.3;0.3) (10.3; 1.6) (r2.3;10.7)
Employment (ref:
none)
Employed T 0.1 0.1 T T T ) )
(10.3;[(10. 3;
Retired T 0.5 0.6 T T T T T
(10.1;[(10.0¢
Number of T T T 70.1** ) ) T )
dependents (0.2;0.02)
Self-reported i T i T T T T 72.0%*
hearing (ref: good) (13.8;10.2)
Monthly household T T T ) ) ) ) ) 0.3
income >10,000 (1T0.05; 0.6
Ksh (ref):
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Language | Memory Executive Function Processing speed Attention
Semantics | Orientatio First Delayed Incidental | Trails, Trails, Trails, Trails 7 processing Selection, Selection,
n immediat | word circles squares mixed speed score visible invisible
e word recall
recall
Past history of TB T T T T T I I ) ) 115.9** T
(ref: no) (129.8;712.0)
Food insecurity in
the past week (ref:
never)
Sometimes T T T ) ) I I ) 79050.4 T 12.5%
(-9371.8; 167472.6) (14.8;10.1)
Most of the time i i i T T i i T -446.6 i 16.6
(-231369.1; 230475.8) (114.9;1.7)
BMI Categories (ref:
normal)
Underweight i T i i i | I i 51386.0 T i
(-88180.5; 190952.4)
Overweight i ) i i i I I i 126147.0 *** T T
(34067.3; 218226.7)
Obese T ; T T T | | T 5823 6 i T
(-119896.6; 131543.8)
Frequent fatigue i T i i i I | i 176293.6 *** T i
(55624.7; 296962.4)
n, final model 179 182 175 181 176 181 181 181 181 181 180
R-squared, final 21.9% 44.8% 13.4% 15.0% 5.5% 20.6% 19.3% 12.2% 27.4% 9.3% 13.8%
model

Notes: ** p<0.05; *** p<0.01
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6.5 Discussion

Although HIV-associated neurocognitive impairments are mostly mild in patients
successfully treated with modern antiretroviral therapy, ageing is likely to exacerbate
severe forms of impairment with greater impacts on activities of daily living and health-
related quality of life. Unfortunately, valid and reliable screening tools for these
impairments are lacking in many parts of SSA, including Kenya. To bridge this gap, our
study provides preliminary evidence for the acceptability, reliability, and validity of the
Oxford Cognitive Screen Plus (OCSPIlus) tool, a brief, tablet-based, domain-specific
cognitive assessment designed for low-literacy settings in a hospital sample of adults
ageing with HIV (050 years) and their uninfec
Additionally, our study documents the cognitive performance of these adults (by HIV
status) and reports the factors associated with their cognitive performance.

Our findings demonstrate the feasibility of layperson-administered, older adults
cognitive testing with the OCSPIlus in a low-literacy Kenyan setting. All of the
administered tasks had >90% valid data. There was also good level of acceptability of
OCSPIlus by the participants, even with substantially low previous use of computer
tablets. Performance on most of the OCSPIlus subtasks correlated well with the
conventional cognitive tests. The OCSPIlus was also found to have moderate test-retest
reliability.

Regarding cognitive performance, OALWH had significantly lower scores in language,
executive function and one of the conventional screening measures (IHDS) compared
to their uninfected peers. However, OALWH performed better in the memory domain.
Cognitive performance among OALWH (on OCSPlus domains) was associated with a
host of biopsychosocial variables ranging from sociodemographic factors (female sex,
age, educational level, asset index, monthly household income, number of dependants),
psychosocial factors (food insecurity, sleeping difficulties, ageism, physical activity,
sexual activity), biomedical (self-reported urinary incontinence, hearing problems) and
treatment-related factors (ART regimen change, being on third-line HIV treatment, and
seeking the services of traditional healers). All the observed associations were in the a

priori hypothesized direction. Similar associations were also seen among HIV
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uninfected older adults. Our findings extend the evidence on cognitive screening
instruments among older adults in the region and pave the way for further research on

the utility and application of the OCSPIlus tool in the region and similar settings.

To the best of our knowledge, this is the second study in SSA that has attempted to
validate the OCSPlus tool among older adults. The initial validation was conducted in a
population of older adults (aged at least 40 years) in rural South Africa against standard
guestionnaires and in relation to associations with several variables, including physical
and mental health, age, education, and alcohol consumption (for external validity) (148).
The authors reported high task compliance and good construct and external validity of
the OCSPlus in their large, low formal education, low-income population sample from
the rural South African community of Agincourt (390). Unlike the South African study,
the OCSPlus in our study was validated among
was relatively smaller (440 older adults), comprising OALWH in routine HIV care and
HIV-uninfected older adults from the surrounding communities. Besides our study
assessed the reliability and convergent validity of the OCSPIlus unlike the South African
one i which focused on construct and external validity. Generally, our findings confirm
the convergent validity of the OCSPlus tool among low-literacy, low-income populations
in SSA. Notably, our study also provides preliminary evidence of the tool's reliability in

Kenya with moderate test-retest results.

A variant of the OCSPIlus tool known as the Oxford Cognitive Screen: Executive
Function (OCS-EF) has also been validated in SSA, albeit among adolescent females in
rural South Africa. The results indicated that the tool can be administered by trained lay
people and is valid for assessing cognition at scale among adolescents (391). Outside
SSA, the OCSPIlus has also been validated among 320 neurologically healthy older
adults from a pooled English and German normative sample where performance on
several OCSPlus subtasks correlated with performance on standard measures, though
some of the convergent validity was relatively low (149). The OCSPIlus was also found
to have good test-retest reliability despite the wide-ranging test-retest intervals. Similar
to our study, values for some subtasks were low due to inherent low variance. In terms

of validity, similar to our findings, many of the comparisons had relatively low (<0.5)
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correlation coefficients, possibly due to low variance in ceiling-type performance.
Nonetheless, in terms of the size of the convergent correlations, majority were at or
above an acceptable level of convergence observed in validations of other commonly
used screens, that is, >0.20 (392). While the performance on OCSPlus subtasks and
conventional tests is significantly associated, these tests are not exactly identical nor

have very few lower-range scores to give perfect estimates.

In our second objective, OALWH presented significantly lower cognitive scores on
language and executive function (for OCSPIlus) and on the IHDS. However, the same
adults performed significantly better in the memory domain of the OCSPIlus. Our
findings differ from those of a population-based cross-sectional study of older adults in
rural South Africa (393). When using a conventional battery (assessing orientation, word
recall, and numeracy skills), the authors observed significantly higher cognitive scores
among PLWH. Nonetheless, when cognitive function was evaluated using OCSPIlus, the
authors found no significant differences in cognitive function according to HIV and ART
status. Our finding however needs to be interpreted cautiously given that the South
African study used summative OCSPIlus scores while we used domain-specific raw
scores. Plausibly, the discrepancy in findings may be due to differences in the samples
of OALWH studied (population-based vs. hospital sample), tools used (conventional
ones), participantsé age (O50 in oomotherstudy Vvs
contextual differences. The OCSPIlus tool assesses several domains of cognitive
function, and some of these domains may be especially sensitive to HIV-related brain

changes.

Our study identified several variables associated with cognitive performance (across
OCSPIlus subtasks). These factors ranged from behavioural and lifestyle factors
(physical activity, sleeping difficulties, obesity, and sexual activity), sociodemographic
factors (age, sex, educational status, household income, household size and asset
index), medical or treatment factors (self-reported urinary incontinence, hearing
problems, history of TB, seeking services of traditional healers, ART regimen change,
being on 3 line ART treatment) and psychosocial factors including ageism and food

insecurity. The observed associations were in the expected direction, consistent with
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previous literature. Notably, many of these factors are modifiable, hold great promise for
promoting cognitive health, and may lend themselves to developing effective
interventions in this population. Our findings, however, do not infer causality; and further
research with suitable study designs, e.g., longitudinal studies, is needed to understand
the results further. Similar findings on some of these variables have been reported
elsewhere in West Africa (394, 395) and South Africa (396).

6.5.1 Limitations and future research

The OCSPIlus tool, in its current state, is designed to briefly measure more detailed
cognitive performance metrics that can be used to make informed clinical decisions and
not to separate the spectrum of cognitive deficits into impairment categories. Normative
performance data have not been established for OCSPIus in the Kenyan setting,

making generalization of performance on it difficult. Also, the conventional tests used in
our study (the Ravens standard progressive matrices and the international HIV
dementia scale) assessed limited cognitive domains compared to the OCSPIlus, and this
may explain some of the low correlation coefficients for the convergent validity. Future
validation studies should expand the conventional neuropsychological battery. Despite
these limitations, we believe OCSPIlus offers researchers and clinicians a brief, easy-to-
use solution to screen for cognitive function among older adults living with HIV and
other patients with brain-involving pathologies. However, more research is required to
validate the tool as a screening tool for neurocognitive impairments. A larger sample,
statistically powered to confirm internal and external validity, is essential for the tool
scale-up. There is also scope for in-depth qualitative research with potential users of
OCSPIlus in clinical settings, e.g., clinicians and nurses, to assess the utility of the tool in
these settings. We recruited our OALWH from public HIV clinics, as such, our findings
may not be readily generalizable to OALWH who may be out of care or attending private
or urban HIV clinics or recruited from the community. Relatedly, given the significant
sociodemographic differences observed between OALWH and their uninfected
counterparts, our findings should be interpreted cautiously.

6.6 Conclusions
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Neurocognitive impairment is one of the most common complications of HIV infection,
with serious medical and functional consequences. Valid and reliable assessments of
HIV-related cognitive deficits are essential to advance research, yet challenging to
implement in many settings where research is most urgently needed given that most
existing tests were designed to detect only the severe forms of impairments, have poor
psychometric properties, require additional equipment (e.g., stopwatches, pens, test
forms) and many require highly trained professionals to administer, score and interpret
T resources not readily available in SSA. Mobile technologies offer potent solutions to
neurocognitive screening by making testing more accurate and potentially robust (e.g.
the timing and direction of trails can be recorded by the tablet compared to the paper-
based version of the same test), efficient, affordable, accessible to those who need
testing, especially in low-resource settings. Our study provides preliminary evidence for
the reliability and validity of OCSPIus, an innovative, domain-specific, and domain-
general tablet-based approach to cognition assessment, among a clinic sample of
OALWH and their uninfected peers in a low-literacy Kenyan setting. The results show
that OCSPIlus has promise as a brief cognitive screen in this population, showing good
test-retest reliability and convergent validity. Our study also provides an initial
understanding of the cognitive performance of older Kenyans by HIV status and the
factors associated with the cognitive performance of these adults on the Kenyan coast.
Further validation and epidemiologic studies are needed to understand better the utility

of the tool and the cognitive function of older adults in the region.
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Chapter 7

Integration of key results across the PhD thesis
manuscripts and General Discussion
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7. Chapter outline and broad discussion points
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endent s.

|l th services and systems arebadesd fernzmawargk
provide effective geriatric care to OALWH

chall enges f@a40hg OHKRWHh e mamkeninit ¢éthedat a abou

opti mal geriatric models of care for OALWH an
friends, aemd amaedrmagoiprn i ma l components of geri a
patient outcomes. One clinic in Harare, Zi mba

i mpl emented an-gentiegygrmatce dnollleM geared towards

di fferentiated care model for OALWH incorpor a;
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conditions with the assessment of geriatric s
care plans which focus on the optimization of
(40Q04)The clinic's geriatric model i s based on
People (I COPE¥MQ®YTihdeeslel ngeusi del i nes represent an
centered acnedntpeerresiton(i ns-tematdeonédpdi appseach to c
ol der people. The comprehensive geriatric ass
physical, mental, nandidcogmi tainde dlea@malith on, eye
socioeconomic support, e.g. food support and
incontinence. Similarly, in Western Kenya, th
Heal t hcare (AMPATH) phrigg rbeemmee,e na Moar tUnervser si t
and Referral Hospital i n Kenya and a consort.i
|l ndi ana University, has coll aborated with the
comprehensive care seewviyeded2)dalce oisst Ngsaeed Ko
introduced at AMPATH has reduced healthcare f1
appointments) while, at the same time, addres
chall enges with programmesbassued saasviangatamd Icc
groups that enhance access to capital, nutrit
adults, sdvaseidngapeedel i very, and creating |i
efforts are a step in the right gdicarctlie@ar,n afnr
these programmes.

To the best of my knowledge, our QuUalg tative
explore the health challenges confronted by O
available qualit@@ndoeMahydoesoun BSAdings are
what has been reported previously. However, s
e.g. skipping medications when one misses foo
mi xXi ng biomedicine anndd thriagdhi tlieovnealls noefd iacgieni es,m
popul ati on. Moving forward, more qualitative
health challenges in this rapidly expanding s
t hat such studi es ailderdti iofmys / a&rmod cletpitisi od Itdese
meani ngf ul i nvestigation. These findings, alo
burden and determinants of mental, cognitive
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OALWH in the29)gi bnguide intervention efforts

by

7. 2.

wi t
ol d
hea
t he
pop
tra

| ar

ol der adul t s.

2 Strategies for improving mental health
h HI'V from the Kenyan coast

er adults living with HIV are increasingly
l'th ch&l Il e0gHdONENVETr, intervention research
se chal l-enigetsemn{s2 hio,nS &Bhlu)s , It is unclear h

ulation of OALWH cope and age with HIV in
nsitional arrangements-dnmdmmagtul hedlot lyegy at
gely unprepared to s@gppajtn tklkeenyme e dno saf HOA/

OALWH are held alongside other adults without

OALWH. Given this context, it is critical to
popul ation of OALWH i s copdmal Ilwdrcdce s haen ch uintke ot
that need strengthening iQh aphted rro flchdrgeiiesg trhech &
presented the findings of a qualitative inqui
strategies used by OALWH tthh amprwelel b édieng ane nt
Kenya Hirnodm ntghsi sev sd ludtyhat OALWH are able to i
strategies into their |ifestyle to address th
Thetudy al so revealed i mportant mal adaptive ¢
have the potential to negatively impact their
Five key coping strategies emarrge drfarcdam cewr, s
connectedness, religion and spirituality, gen
strategtarse amd freligiosity were theimest pre:
strategies devel oped over time, and their app
physical health (e.g. fitness, reduced somat:i
emotional states and sl eep patterns) and soci
di sclosure, and i mproved income) in many of t
especially social connectedness, religiosity,
ot herpospuubl at i on(s4 70,f-4 OPRLBIVEH t he gener al popul ati o
(409,; 4nhlodOwever, they are stil!l emergent t hemes
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t h
st
t h

ed for extended dredxaaakah stamdanmononé these i
OALWH, &e. g how best to maximize these strate
e nature of our study, intervention researc
rategies yield maxivreun fard tssustnaitrha d psoestittiin
e little existing research from outside SSA
fectiveness of some of theddd,s2Nndt edildsy i n

ef

I n
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t o
i n
pr

un
of

we
t e
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w h
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ma
an
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e X
ol

un
p o
co
t h

as much as these findings are promising an
ping in the care of RQAL@EHpPps oumatstunegd rtevelme
maxi mize the health benefits of adaptive <c
this population For instance, mangapé the
actices such as phynstcaltexed¢ci $e sleigketlaye , a
sustainable. Besides, the c¢ommotne gsioeusr cveesr eo f
ten trial and error. For instasbteftsome of

ightlifting exercises thatr amay db eo np dtheen tcioa lr
chni gbes OALWH to maxi mi ze the -hh&rad t h benef.i
rategies, they need to receive additional Kk
oviders, e.g. which strategies are hel pful

rategepti workisg. Unfortunat elcyounttihrniséssi s not
cluding Kenya. Most healthcare providers ar
e capacity of OALWH on adaptive coping stra;
ere the providers reported to havethensuffic
alth issues of OALWH. This may partly expl al
| adaptive coping strategies such as skippin
d mi xing biomedical aadidntgor gddiotri amalattmeadt mal
hnce dameoveter medicatioseekndhgdelThysd mhagl @
pl ained by thebasasedt 9bppommuor ggni zati ons t
der adults in general, forcing OALWH to see
hewl ¢dpi ng strategies. For meaningful appli
pul ation, healthcare providers need to reco
ntri butciaorne ofn siempfr ovi ng the health and well

ey nkeedreori entaed how ttroaimeed the unique nee
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after that, hel p motivate and build the capac
part in their care actively. This care needs
chall enges that OALWH may experiencetbas they

Ot her significant-redaatiedr stigmahaased HiQ¥i sm, a
addressed as they may prevent OALWH from bene

religious and spiritual sources of support.

The research on coping strategies indicates t
statuseaandall <critical factors that shape an
in various he4al2h 4Hind)xotuircessst udy, women were mo
in -sat & practices than men. This may be rel at

about health and alternative practices and ge
responsiveness tondilvindkewal.s Mwirtelo vieirghaer educat
come tend to -halvVatedrknbehédhe and better a
t herapies. Il n our study, many OAIldWH |delka yoefd s
n

ances, i n which case it |l ed to extended su

=)

> © «Q =T
—

erent challenges setlhat @salasggedqgdnat a nlde Hil &c k| «
hrough sensitization campaigns in the <c
nd to discriminate or abuse OALWH, as they
efiting from available sereesesf e®upgporel i

t he OALWH reported |iving in isolation or

o O T —™ o
- @® O

D

cause of stigma and agei sm.

To our knowledge, this is the first study in
the very few (s6t4u didelsd Al hDUAgh most research he
experiences of children, adolescents and youn
the growing |iterature on older adults' engag

of fer a prel i minfarhyow nGdAeLr\WHt acrodoieng no t he cont ex

resources. |l nterventions i ntendeddentto tiymparnodv e
mastery, positive religiosity, and personal C i
heal th and well bei ngl liyn whheins dcoonnet eixnt ,c oel sl paebcoiraa

caregivers and providers of OALWH.
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7.2.3 The burden of common ment al di sorder s a

uninfected peers on the Kenyan coast

| €haptewowmfFoli s thesi s, seacnt ieommpailr isctauld yc rwasss € 0 n (
meastwthe prevalence and factors associated wit
among OALWH aged O50 vyeatEtusnicnofnepcatreedd ptece rtsh eaitr t
Kenya. We used | ocal Fayd mianliisd aetreepdd, r tisnemlegfar svu reewse rc
depregs8i@gmnd anx8i9¢ty ndi ngs show that the burden
severe CMDs among ol der adults is |l ow in this
Hl-¥ni nfected peers have a similar relatively

depressive symptoms.

The prevalence of moderate depoéssiove O40) amo
OALWH was found to be 3% and 2%, respectively.
reported in our systematic review of ment al h
years WAth2N")TEese findings are also inconsi st
observed(L@5®WuC€s finding that depressive and a
bet ween OALWH and their uninfected peers i s s
|l iterature among (AAROWIHOo we ¥ &1i n ISSSAi s T nconsi st e
been reported among young adul tc9a@apndi wgatwi has
been frequently repob}leed owut 2i0Rd S AIi ew, we i
stud(iles9, 242-418%hAt ZLbenpared the preval ence of
OALWH and a gumiumpf eodt eHd Vpeers. Similar to our
sectional stwudy, four of these five studies d
reported preval enweewnfOMleWHeasrsd otnhdiet uni nf ect
contrast, the remaining two studies reported
depression among OALWH than their uninfected

OQur finding of no significant differences 1in
and their uninfected peers was not a surprise
revi(d®9)Our results add to the accumulating bo

similar or improved physical and ment al healt
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compared to thei(t2u3, nd.e&Ttheetdlgecehrasni sms r espon
this observation need further study but may i

programs, e.g. enhanced psychosocial support

survivorship bias among thoser&awbb ettestss HbV
HI'V replication, inflammation, and downstream
gualitative and cohort studies demonstrate th

with reductions in internantirziebdutset itgomao b swehri vcehc
n of CMOs420yy mpdRelmMasedeyj tyhe nor mal
knowl edge of one's HIV status could also expl

attenuat.i

o

the re€bhpseodmmMhtrleee coping strategies used by
ment al heal t h( laghTh enbeel N dbienghsg al so gi ve a striki
predominantly s(apértd@2Thi4d€8B€LIi screpancy sugge:
di fferences in the drivers of CMDs across set
HI'V care among those with and without HI V, di-
and informal supportregstutemses amedtptohebétdaf

may alter the risk profile of these adults.

While the difference between OALWH and their
focus of this analysis, our results also high
setting compared to othgrl2®9fudekbb a$ PYauWber n
popul ati on(s9 20,f. IPBABJHCc ompari son to younger popul
OALWH may have the benefit of "e@wxptphaitenygoednagr
PLWH given the | onger duration of | iving with
period in the early yearbss eafvcatthileodnH&E 9P & plb @ e thi ¢
bysurvi viailn bODRBSWWho have sur vmayealvd hdeveéloonmged

ways of coping with strefdapsefFmndiempsaswvharte
many OAWweMHe aibhnteedrmate several strategies to c
chall enges) in cwhmayi son have hlbskewmr talbére t o c
iugry needed to explore to what extent the ps
HI'V clinics bermreSiuyoohdgemadadalt sl w mhapuelrita
Three¢, came out strongly that morning talks (w

opportunity for mentorship and prayers) and t
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was an essential source of rsewspup osriotmgf atro OnAaLlVKH ,
sever al Kil ometres otpd i amgc & ©s ftohrigon sep o fcteserat

in order to receive this support

The |imited number of comparative studies, | e

findings relating to anxiety disorders make i

findings on anxiety symptoms directly. Il n the
(129)we recommended additional studies focusin
OALWH i nThSeSwp.i ri cal st &Chwy,ptregp watsled nidrered ti mel
bridging this gap. It compares the burden of

without HIV on the Kenyan coast, focusing on

this study, a need for psychocommahi inteamndeal.i
|l evel s was riedatrdtes friiesdk &« oof mi Il d symptoms of CN
high and known to be debilithéingpoOQuantendin
integrating and i mplementing manttalofhdadlet h sc
comprehensive geriatand clader oif n OALBWHu &ahe mor

e

Kenyan coast. This wil!/l be i mportant i n promp

heal th probl ems and aauidelley riardi tsieatva cterse dtome f
e

manag ment .

Arangf factogesi ficantly associated with el evai
OALWH on the KMmsptAntbheaewmompsychosocial factors,
HI-Wel ated stigma, ageism, | oneliness, functio
hi gher household HIV burdewer & iradtisseeldl ya salels scefn
chall enges in the qual i i Chaptver Chwmepi ey WwWobebhe OA
factors increased the odds of CMDs among OALW
OALWH wi lprioeeftli zhaoage at risk for ment al heal
prompt debeage@mmobeferral along the care pathw

factors are modifiable with proper psychosoci

net works, stigma/ageism sensitization campai g
assessment i mplemented at ctlhenifcanielvye,| sc.o nBneusniid
psychosoci al factors, chronic fatigue and adyv
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be significantly associated with higher odds
highlighting the profile of OALWH at risk of
prioritized in mental health screening for ea
the onktyipeoitedicator against CMD among OALWH
repor Cadpteredbree,access to HIV clinics, e.g
attend routine clinic appointments, was an i m
chall enges that OALWH confronted. Therefore,
to services pbooat eéed b&as i maotr of the interventi
OALWH.

Al t hough the current work focused mainl-y on O
uninfected ol der adults cannot be ignored. Fr
di fficulties and medication burden were signi
derpessi ve sympt oms. I n contrast, greater seder
income were significantly associated with | ow
adults. Though more frierstiemarehsti andieeg edf ftomhe d
of Chllh®ng ol der adults it ot mec cuamdaredly p g wlrarn

of inteyxveéwowtrianstart, programmes that enhance
sl eep, promote economic empewepanteshd ismO@ nide aldtdh
needs are |likely to improve their mental wel!/
When investigating the factors associated wit

guantitative L£hapgyerewemutrtedndnt hasassonoeatvkdth

clinical factors was significantl ycARSsoci ated
treatment for all PLWH 4r2edgalmel | ldIs¥ o©odr € D#dh &to u@/
receive at their respective clinics |ikely pr
|l i keli hood of having ment al health chall enges

of the OALWH in the empieriocnalr oquua mtei tHatVi vcea rset,
majority (95%) had disclosed their HIV status
viral suppression. Nonetheless, further studi
number of studies among OR2ZWH in SSA as a whol
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7.2.4 The burden of frailty amowmmi mMfAddNMHe ¢ opngpar
on the Kenyan coast

Frailty, one of the most common geriatric syn:
pri qr8ilt,y 98)s occurrence is frequently associ at
such as elevated disability, dependency, del i
hospitalization, higher rateSl13#0)Resetochona
predominantly cé&dilOiledd@8oicumein€Ced a higher b
among OALWH, as iwerldsarst atni eem;rlhence efforts t
outcome and provide better services to a popu
underwWaly, . 4PBjortunately, withi#thSEs8As wh e OALWs

-

eside, there are very few studies examining
heabhthtd soenwilces addresBl2a®h)et rhossescpirioobnlag m st udy
(Chapt e)th efhievaes utrlteed preval ence and factors assoc
OALWH aged O50 yeams ndredctthesprmekbls\glmampi d e Keny a
Findings from this work reveal that the preva

significantly higher compared to their uninfe

To the best oft hmysulkdyowlsedde, first in Kenya an
examine frailtglamopngylBheeALpWHev al ence esti mate r
study is higher than that repor{(é&d2)3nk tine ear
TanzamMi2bnd 18% i n E&886)ThAkef rviaod ati on of the pr
estimates of frailty among OALWH in SSA is col
where the prevalence of frailty has been show
countries and between popubataose withhea di tb
popul ati os weéeblbdfirmai lathye ume@s @t esli2n8)our study,

used the Reported H®BmMRot ass€saifr &c hdigv eamong

its brevity, easeand paodtnmemtiisalrmftooomettr ast ¢catlt het
Tanzani ane cctriosmsal study used three frailty toc
(427)Clinical ( #28ndl tByr i SecfalFer 1412199 asaseéssmenailt
whil e the Etsheicapioammlcrsasusdy wutilized the Brief

Af rican papwldatsitaaudy used a modi fied version o
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di fference in measures and study popul ations
preval ence esti mat ess.pelchiifsi cc asltliusd ifetosod @afo ufnrtariyl t
adequately investigate this outcome to guide
adults are a highly heterogeneous group with
social environmental factorTshe&ifrnudritnhge rofe nmap hhaisgt
preval ence of frailty among OALWHKe®sm@aared to
consitstwen h research (d@mdlinetsedyi nhbWwE€ser , HI V
seropositivity was not independently associ at
bi opsychosocial factors, potent.i alnitbypVéli ggthd d gh
factors in this elevated risk.

Mystudy al so documented several factors that v

odds of frailty among OALWH in the study sett
ChapteroflThtrleies thesis, most of these were psyc
sl eeping difficulties, ageismt haeasd Vasioisgatl:
came up in our qgChapt at iFeviidheqsuipsyydtmbssesci al f
study also identified biomedical factors that
among OALWH, including higher waist/hip ratio
obesit-ygposeell di abet es, HI'V treatment <change
indss foll owing hilivwddingggnaoai $.he present study
i mportance of promoting early gerliyatdetce stcirere
and management of frailty in this population.
suggesting that frailty is a potentially modi
interventions and health strategiresveonultdvbées

this cedAd@ibdlinonn previous US study, hi gher educ

age, reduced comorbidity, higher CD4 nadir (>
di agnosis and HIV virologic suppression were
progression andg dnrea 48 )Madyv off at ha@resmit sk i ed i
our study, e.g. ageism, sleeping difficulties

il 1l nesses foll owi-ngpdélt Vedi dgabeiss, sahd centr .
potentially modifiable with apprndpriinattd agri coor

treat ment , proper management of comorbidities
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engagement of traditional heal ers with biomed
outcomes, and inclusion of psychosocial inter
OALWHoudad a | ong way in mitigating the effects
al so growing consensus that interventions tar
mobility, strength, balance, nutrition, and p
opptorni ty to prevent, del ay( 31, ed&2vd engsy mptl an
households, having higher income, having frie
being male were significantly associated with
our study. Sever al of these faetwosk Gchraen
physical activities, were also itdgutalfiiteadt iavse

i nqguiCrhya pitrero fT htrteies t hesi s. Therefore, the inc

el ements of interventiloWk vaidldiregssiangl dmgivaywy i
frailty in this population.

The moderately higher prevalence of frailty a
overl ooked. Studies documenting frailty among
SSA are also scanty. The few avail abB08 studi e:
308), Tan@HBl3g Gh@eva308), Ni (B&4),i eaand Bur(®lI5\na Faso

The correlates of frailty in these adults nee

mystudy was primari |l yatftocmpteadd otho OAAXLaMAI, ne t hi s
among these adults. From the av-aepablitedddi ape
and |l ight physical activities were associated
popul ation. ConverselymabéemwasarsitoniOALWENt begi

reduced odds of frailty among these adults. T
arctuil ate this outcome in the region, to accur a
for a start, programs designed to promote bet

these adults in mitigating frailty.i eldhef urotlheer

as it is inconsistent with previous research.
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7.2.5 Local validation of the Oxford Cognitiywv

adul ts
Cognitive health is an essential di mension of
have investigated this outcome in SSA. One of

research in SSA is the inadequacy Lafl Cspt i mal
(43Bosotf the avail abli @ sd o ghniewnat stee enre ad e vhel oped
validated in HI Cs and may not be directly app
The use of such cognitive instruments ®Daotside
the new setting before being appliaed. LA Caslte
to develop cognitiveéehkbebdkeghrmmaagtluries ifsramuall

and time colKhtampaiemfi Bghxi s t hesi s, Il present t he
study that was conducted to adapt and psychom
Screen Plus measure. The adapted measure was
function of OALMWHIi ahdct ®@dr pekElh&d¥ings demaonatdr a
feasibility of adapting cognitive health meas

-

ecommenddgd3gdhdpshat this | ocahdlyd sadparpd neids @ nfsc

use in the study setting given its moderate |
convergent pradliidmitryar Yuworflors dtud a phteat secenand

validatiomnofsimhé atoslettings to addresns s o0me

the currewmdh sasasdlyack of OCSPlus norms, and bor
Future inquiries are also needed to establish
reli abi tdhhé&ey t hey were not examined in this st
To the best of my knowledge, this is the seco

OCSPl us among ol de¢ 1 4adnudl ttshei nf igresntersatludy i n SS
OCSPlus tool amongtOApgWHsthegecéosefuture corr

current findingisn Pamsifsnennhgwi alhet he earlier
OCSPlus in $4dhc oAffriircnai magn @ ehre@ d matdniosig- | ow

| i t eracnycomeowopul ations in SSA. Our findings
of the tool ' modettactseeitleistty r(ewsiutlt s) i n the regi
statistically powered to confirm the tool"'s i
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t he "tseal . Currently, we | ack normative perf ol
generalization of performance difficult. The
first effort from SSA to adapt and validate ¢

growing population of OALWH. None -afsbbeatrdst

neurocognitive i mpairments has beerf3Va&l)i dat ed
Besides, most of the available screening tool
psychometric properties, pointing out the nee

the devel opment of tnheew cohnaensg isnugi tpaabtlitee rfnosr of n e
funcdmdnpossi bl amomga OAmM®RKt The adaptation an:
OCSPlus in Kenya was thus timely in addressin

When OCSPlus was used to assess the cognitive
OALWH presented with significantly | ower cogn
function compared to those without HIV; howeyv
memory icdhomalhe OCSPl us evaluates multiple doma
some of these domai ns -rnedyatbeed sbemsiint icvhea ntgoe sH1 \C
generally consistent with (Wh3aSt)Apmarst bfereaamr @gprm r
sectional study, onl y ebnaes eodt Ixe@mtssstomGy, sd umplyp U |
u

ral South Africa, has evaluated cognitive f

-+

ndings differ from the SoutghmiAfirciaman dstfu ey e
ognitive function by HIV and ART status. Thi
i fferences in the profile ofot®AlLWH,o nctoemnxveunatli
i fferences. These obser vteot ipowsycdegtih f or mor e

nderstanding of the cognitive function of OA

- Cc O O O

rom sociodemographic (sex, age, educational

-}

dex), psychosocial factors ( aiges,smsedloiordg i n
treatment from traditional heal ers), behaviou
activity) to biomedical factors (obesity, ur i
tuber gulAdRsTi s egi men change, ABRFshgeohfhi 8antly as
with cognitive function amongve®/ALWHl.enSeaviareadl i
gualitat (Chea pitreyjaufiTtydhi s t hesi s. Many of the f ac

modi fiable and hold promise for promoting cog
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sever al bi opsychosoci al factors influence the
the need for multicemponeuntrintenyeadbgonsi ve

rehabilitati on,f rphyuseincals dedxi3edd)c msce M evntty del ay
mitigate cognitive i mpairment in this popul at
intervention research addressing cognitive im

7.3 Scholarly contribution sand Methodol ogi cal

My P#&atDuhdays addressed a critical research area
among popubation that 1is mostly negl &dsted in
much as mental, cognitive, and functional heal

ageing of(4GADQMHal ity r kbsea&xdpelriemctelse of t hese
the burden and determinants of these outcomes
of the availabl e evyil@®pecrep haapspiezairnsg nmihxee dheed f o
on these issues in |line with the WHOO&s gl obal
heal28B2)The region has witnessead esncemeatn ootna holfe
guantitative data to characterize ageing and
i n Ni(g4e3r8i)deal th and Ageing in Africa, a longi:t
commuif HAWL Sl )Sout (h4d 389nrdi ¢ahe Worl d Health Organ
Gl obal Ageing d®BAGEdaD)YeHHealtthere is still a n
research and nmatiommdl asiducdiuds i n thaokontext

research in thisf esrteuad.i eFso re xiinsstt aonnc eaanxi ety di s

Q

mong OALWH in the region. Moreover, the corr

—h

unctional health outcomes among OALWH have b
examined are mostly soci odemogrsa (st i2& )Mamayn yo fo f

—+

he existing studies are also characterized b

sample sizes, varied age definitions and hete
the generalizability of existing( f2M@yp ngs and
knowl edge, no study in Kenya has described th

out comes.

I n this sense, my PhD work is timely in addre
research on HIV and ageing outcomes and sets
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and the design of appropriate interventions t
hall enges confronted by OALWH in this settin
ombined qualitative and quantitative methodo
geing with HIV and coping strategies used by
nd subsequently quantify the burden of CMDs

ears compared to ansiinniielcatre dg rpoeuepr so;f aHldv pr el i
| i dnaetaes uvar e of <cognitive function, the OCSPI U
ction of OALWH aged O50uweafsectethpperedstat

T < K 9 9 O O

- o
>

Kenya. The mixed methods design provides a
erlyi od hfeacsttaurdd edpaut tb@sWH t hembel ves, t

- C O
3
o

=)

dings from the qualitative phase provided
f OALWH is perceived by different stakehol de
vi der s) satnadn dainn gu nadfert he processes that gene

- T O
—
o

actors for mental, cognitive and frailty out
ircumstances playaddxplcoamptlt ementalreg i n vari ol

bsequent quantitative study on the preval en

- n O
c

railty, and cognitive function among OALWH.

Thiss udays i mpl emented in SSA, specifically in 1
a unique setting characterized by a high HIV
rapid ageing of 1 tGALpWH Nloateit e, eissc| dhiendpeal t

adults are rarely prioritized in this region,
are seldom i(rAadl)&megmad di scrimination, el der

perva(saov,e 22, Zh,esskdd)i sparities are |Iikely to
the experience and healthcare modal ities for

and functional health outcomes of these adul't
to itmer edséehenereudcehd body of evidence i n an are
about , I . e. HI'V and ageing in Kenya and the r
work include the inclusiomnofnfacdendp ol ateirveadag
use afl llyoadapted/validated measures.
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Nonet hel es
whi ch shou
with, the
geographic

s, the studies included in this PhD
|l d be considered in the interpretat
guadhiatpatteirvse Tswou aegyn dd ml hyr ceonduct ed i n

al area of the Kenyan coast (Kilifi

in the quantitatChaptaemsoFout hgf Btthuel ytahjeds iS3 )x we
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ABSTRACT

Objective In this systematic review, we aimed to
summarise the empirical evidence on common mental
disorders (CMDs), cognitive impairment, frailty and health-
related quality of life (HRQoL) among people living with
HIV aged 250 years (PLWH50 +) residing in sub-Saharan
Africa (SSA). Specifically, we document the prevalence and
correlates of these outcomes.

Design, data sources and eligibility criteria The
following online databases were systematically searched:
PubMed, CINAHL, PsycINFO, Embase and Scopus up

to January 2021. English-language publications on
depression, anxiety, cognitive function, frailty and quality of
life among PLWH50 + residing in SSA were included.

Data extraction and synthesis We extracted information,
including study characteristics and main findings. These
were tabulated, and a narrative synthesis approach was
adopted, given the substantial heterogeneity among
included studies.

Results A total of 50 studies from fifteen SSA countries

met the inclusion criteria. About two-thirds of these studies
emanated from Ethiopia, Uganda and South Africa. Studies
regarding depression predominated (n=26), followed by
cognitive impairment (n=13). Overall, PLWH50 + exhibited
varying prevalence of depression (6%—-59%), cognitive
impairments (4%-61%) and frailty (3%—15%). The correlates
of CMDs, cognitive impairment, frailty and HRQoL were rarely
investigated, but those reported were sociodemographic
variables, many of which were inconsistent.

Conclusions This review documented an increasing
number of published studies on HIV and ageing from

SSA. However, the current evidence on the mental

and well-being outcomes in PLWHS0 + is inadequate

to characterise the public health dimension of these
impairments in SSA, because of heterogeneous findings,
few well-designed studies and substantial methodological
limitations in many of the available studies. Future work
should have sufficiently large samples of PLWH50+,
engage appropriate comparison groups, harmonise the
measurement of these outcomes using a standardised
methodology to generate more robust prevalence
estimates and confirm predictors.

PROSPERO registration number CRD42020145791.

BACKGROUND

All societies globally are experiencing an
ageing population—some are in its early
stages, and more advanced.'

some  are

Strengths and limitations of this study

» This is the first comprehensive review of common
mental disorders, cognitive impairment, frailty and
quality of life among older adults living with HIV in
sub-Saharan Africa, synthesising the current ev-
idence regarding the prevalence and correlates of
these outcomes.

» Our expanded search of five online databases and
snowballing techniques minimised the risk of miss-
ing relevant studies.

» Meta-analysis was not conducted due to extensive
heterogeneity across the studies in methods and
presentation of results.

» We observed substantial methodological limitations
in many of the included studies, for example, small
sample sizes, making it difficult to characterise the
real public health dimension of these impairments
in the region.

Likewise, the proportion of people living with
HIV (PLWH) aged 250 years (considered
as older adults within the HIV literature) is
growing rapidly across the globe,” demanding
an increase in research, policy and practice to
address the complex needs of this vulnerable
group.” In 2016, there were around 6 million
PLWHS50 + globally, representing 16% of the
entire adult HIV population.* This propor-
tion was projected to reach 21% by the end
of 2020, with Southern and Eastern Africa
containing the vast majority of PLWH50+.”
The increase in older PLWH is mainly driven
by two factors: effective antiretroviral therapy
(ART) and new HIV infections among the
clderly.!

This rapidly growing segment of
PLWH50 + yields new challenges. Several
HIV and ageing cohorts (mostly from high-
income countries, HICs) are pointing out an
clevated burden of physical conditions (eg,
cardiometabolic diseases), mental morbid-
ities (eg, depression, cognitive disorders),
psychosocial challenges (eg, stigma, lone-
liness) and geriatric syndromes (eg, frailty)
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among PLWH 250 years (PLWH50+) compared with
their uninfected counterparts."™® Unfortunately, the
mechanisms for the heightened risk of poor outcomes
among PLWHb50 + are not fully understood but span a
host of disease-related factors, legacy of the early years of
the HIV epidemic and host vulnerability factors." Frailty,
common mental disorders (CMDs) such as depression
and anxiety, and cognitive impairments are of particular
concern in this population.”™ Frailty is an important
emerging indicator of vulnerability that is increasingly
being evaluated among individuals ageing with HIV.” It
describes a state of physiological vulnerability that, in the
presence of internal or external stressors, puts a person
at an elevated risk of adverse clinical outcomes, such
as hospitalisation, functional disability and mortality.®
Overall, mental morbidities and frailty are understudied
in the literature despite their elevated burden and poten-
tial adverse impacts on HIV treatment and health-related
quality of life (HRQoL,).

Despite the apparent need to sharpen the focus on
the needs of the growing cohort of PLWH50+, this popu-
lation is being neglected in HIV care and prevention
cefforts, especially in low-income and middle-income
settings of sub-Saharan Africa (SSA). In SSA, this concern
is not just based on the close association between ageing
and physical, cognitive, mental impairments, but also on
the recognition that older adults are not considered to
be a priority for policy issues. They are marginalised and
increasingly vulnerable to greater poverty.]" " Thus, the
burden and determinants of physical and mental impair-
ments in these adults in SSA, the region most affected by
HIV globally, are largely undocumented.'*

The course and implication of physical and mental
morbidities among PLWH50 + are well described in HICs,
butitis an emergent research area in SSA. However, since
2010, the SSA region has witnessed a rise in interest in
HIV and ageing outcomes, evidenced by the establish-
ment of cohort studies of older people in different parts
of Africa.'™™" This is encouraging since data from HICs
may not be readily generalised to SSA where differ-
ences in, for example, genetics, social environmental
milieu, formal and informal support systems will almost
certainly alter the risk profile and morbidity character-
istics among PLWHb50+. Therefore, the current review
aims to summarise the existing empirical evidence on
CMDs, cognitive impairment, frailty and HRQoL among
PLWHS50 + in SSA by addressing the following specific
objectives.

1. Establish the prevalence of CMDs, cognitive impair-
ment and frailty among PLWH50 + in SSA.

2. Identify the correlates of CMDs, cognitive impairment,
frailty and HRQoL among PLWHS50 + in SSA.

METHODS

We followed the Preferred Reporting Items for System-
atic Reviews and Meta-analyses guidelines to report the
study.]ﬁ

Search strategy

Five online databases (PubMed, CINAHL, PsycINFO,
Embase and Scopus) were searched for publications.
The last search was conducted on 4 January 2021. The
following search terms were used: (HIV OR HIV-1 OR
HIV/AIDS OR HIV infections) AND (adult OR older
adult OR older people OR older individual OR elderly)
AND (Africa OR sub-Saharan Africa OR Africa South of
the Sahara) AND (cognitive impairment OR neurocogni-
tive impairment OR neurological complication OR HIV-
associated neurocognitive disorder OR common mental
disorder OR depression OR depressive symptoms OR
depressive disorder OR anxiety OR anxiety disorder OR
quality of life OR health-related quality of life OR grip
strength OR hand strength OR frailty). We also searched
through the reference lists of included articles to access
additional articles. Details of the full search strategy are
provided in online supplemental file 1.

Studies were considered eligible if they: (1) involved
PLWHS50 + or had participants whose mean/median age
was 250 years or aggregated their outcomes of interest by
age (including the 250 age category); (2) were conducted
within SSA; (3) were empirical and published in a peer-
reviewed journal and (4) reported any of our outcomes of
interest (CMDs, cognitive impairment, frailty or HRQolL.).
We excluded studies that did not aggregate the outcomes
of interest by HIV status. We also excluded studies that
were published in non-English languages. Two of the
authors (PNM and AM) independently screened the
titles, abstracts and full articles for eligibility and reached
consensus.

Data extraction and quality assessment

The two authors (PNM and AM) independently extracted
the following study characteristics using a similarly
designed extraction sheet: (1) first author; (2) country
and the year of publication; (3) sample description: (4)
how the outcome of interest was measured; (5) results
reported; (6) key findings on the outcome of interest.
For studies exclusively carried out among PLWH50+, we
computed or extracted the reported percentages of the
relevant outcomes. Similarly, for studies with middle-aged
participants but whose mean/median age was 250 years,
we also computed or extracted the reported percentages
for the relevant outcomes for the whole sample. For the
studies with middle-aged participants (but whose mean/
median age was not at least 50 years), we computed
percentages for participants who fell within the 250 cate-
gory, which was usually provided in the papers. In some
studies, it was impossible to calculate these percentages.
Hence, the occurrence of a specific outcome was reported
in the original effect measure, for example, OR, median
or mean. Any disagreement between the reviewers during
data abstraction was also resolved by consensus.

We evaluated the quality of included studies using the
modified version of the Newcastle-Ottawa Scale.'” The
scale uses five parameters (sample size, sample repre-
sentativeness, comparability between respondents and
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non-respondents, ascertainment of the outcome of
interest, and quality of descriptive statistics reporting)
to obtain a total score ranging from 0 to 5. A score 23
is considered a low risk of bias, while a score of <3 is
regarded as a high risk of bias.

Data synthesis and analysis

A narrative synthesis approach was used to compare
studies and describe the state of evidence on all reported
outcomes; by describing the effect estimates, for instance,
proportions, means with SD, and median with their IQRs.
Where applicable, ranges were used to summarise the
outcomes of interest reported. A meta-analysis could not
be done due to a limited number of studies and substan-
tial heterogeneity among studies.

Patient and public involvement statement

The accompanying manuscript is part of broader doctoral
research work for the first author. During the conceptual
phase of this work, community engagement through
meetings with different stakeholders was carried out to
contextualise the issues of ageing and HIV at the coast of
Kenya (eg, in terms of priorities and preferences). These
stakeholders included the Kilifi and Mombasa coun-
ties' departments of Health, subcounty health manage-
ment teams, and hospital management teams of various
health facilities at the study setting. The research team
received and incorporated useful feedback from these
meetings towards the design and implementation of
the project. It also led to further elaborations regarding
ongoing community engagement during and after the
study, including disseminating any work arising from this
project using these forums and others such as publica-
tions, hospital departmental meetings, patient groups and
conferences as an essential way to discuss the implications
of the findings. For this systematic review, patients were
not involved in the conduct of the study. However, the
results will be disseminated to the relevant patient groups
within the HIV clinics through feedback meetings.

RESULTS

Characteristics of included studies

We identified 8741 articles from the 5 online databases
and an additional 7 citations from snowballing. Of these,
2693 were duplicates. Hence, we screened 6055 titles and
abstracts for initial eligibility, out of which 575 articles
were identified. Full articles were obtained for these cita-
tions, of which 50 met the eligibility criteria (figure 1). The
cligible studies were conducted between 2006 and 2021
among 15 SSA countries of Uganda (n=13), South Africa
(n=12), Ethiopia (n=8), Tanzania (n=5), Nigeria (n=3),
Cameroon (n=2), Céte d’'Ivoire (n=2), Senegal (n=2),
Kenya (n=2), Botswana (n=1), Zambia (n=1), Malawi
(n=1), Namibia (n=1), Togo (n=1) and Burkina Faso
(n=1). However, some of these studies were conducted in
multiple countries. Figure 2 shows the geographical distri-
bution of these studies across the SSA region. Virtually

—
Records identified through databse Addstional records 1dentified through
<} searching sources
2 (n=8741) =7
3
] J. l
=
Records after dupbeates removed
' (n=6.085) Exchuded hased on abatract or
titles (n~ 5,480)
her topacs =] 435)
~Not among PLWH (n=1,097)
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Figure 1 Identification of eligible studies. PLWH, people

living with HIV; SSA, sub-Saharan Africa.

all the included studies were cross-sectional, except one
that presented data from a randomised trial."® Eighteen
studies (36%) analysed baseline or follow-up data of
different cohort studies.

About two-thirds of the included studies (n=35)
recruited their HIV infected samples from clinical
settings.'"™™ The rest obtained their samples from the
general population through household surveys and
community samples. Additionally, many of the studies
included samples of PLWH50 + lower than 100 (n=22).
Opverall, the samples of PLWH50 + per study ranged from
19 to 1048, > while those for HIV uninfected older
adults ranged from 17 to 4022.%"*

Figure 2 Geographical distribution of the included studies
within SSA. SSA, sub-Saharan Africa.
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Common HIV disease markers such as the duration of
HIV infection, current/nadir CD4 +T cell count, dura-
tion of ART use, viral suppression level among PLWH50 +
were reported in a few studies. However, there was exten-
sive heterogeneity in how the information was reported
and the level of detail given. In 42% of the included
studies, all PLWHb50 + were on ART. Six other studies
included only ART naive PLWH50+. Among ART users,
viral suppression was reported in five studies where it was
documented to range from 73% to 90%. Nadir CD4 +T
cell count among PLWHS50 + was reported in four studies
where most of the participants (about 60%) had a count
lower than 200. The duration of HIV infection among
PLWH50 + ranged from 3.5 to 12 years (among the few
studies that reported this variable).

Only eight studies examined the health outcomes
of interest using an exclusively HIV infected older
sample.” " 1" Eighteen other studies used HIV unin-
fected older adults as comparison groups, while the rest
included HIV infected young adults (the ages varied
extensively).

Depression and anxiety

Depression was reported in 25 studies, while anxiety was
reported in two studies. Notably, depression was assessed
using multiple scales with diverse scoring systems. Six
of the studies used the 9-item Patient Health Question-
naire (PHQ-9), while a similar number used the Centre
for Epidemiological Studies Depression scale. Five
other studies used the Mini International Neuropsychi-
atric Interview (MINI), while the rest utilised a host of
different scales. On the other hand, anxiety was assessed
using the Schedule for Clinical Assessment in Psychiatry
and from clinical records.” * Nine of the depression
studies'? ! H #5158 renorted major depressive disorders
(MDD), while the remaining sixteen studies reported
the prevalence of depressive symptoms. To synthesise
and report the available evidence, depression (when-
ever used in this review) captures both the depressive
symptoms (derived from brief screening measures) and
Major Depressive Disorder (based on structured diag-
nostic interviews, for example, the MINI by specialised
professionals or trained non-specialised workers). More
information on this outcome is presented in the online
supplemental table 1.

Prevalence of depression and anxiety

Overall, the prevalence of depression ranged from 6%
to 59%. We found no clear pattern of overreporting
or underreporting of depression prevalence in the
included studies, considering the different cut-offs used.
For instance, in studies using the PHQ-9, the prevalence
of depression ranged from 47% to 49% (with a cut-off
of 25) and 16% to 45% when using a cut-off of 210. We
also noted a similar observation when we took the ART
status of PLWH into account. Specifically, the prevalence
of depression ranged from 8% to 59% among studies
whose participants were entirely on ART compared with

6% to 54% among studies with mixed or naive PLWH.
However, studies that used structured interviews such as
the MINI, Composite International Diagnostic Interview
(CIDI) and Diagnostic and Statistical Manual of Mental
Disorders, fourth edition (DSM-IV) to assess for depres-
sion were noted to frequently report lower prevalence
of depression among PLWH50+ (ranging from 6% to
30%)"* " compared with studies that used brief screening
scales such as the PHQ-9 (prevalence ranging from 8% to
599%) 275

Of note, eight studies documented higher prevalence
of depression among PLWH50 + than their comparison
groups.” RS G e contrary, 11 studiesreported
a lower prevalence of depression among PLWH50 +
than their comparison groups,'? ! 28 20 31 3241 50 515839 [y
comparison, three other studies reported minimal or no
differences in depression between PLWH50 + and their
comparison groups.” **7 In one population-based study
conducted in rural South Africa, neither diagnosis nor
treatment of HIV was significantly associated with depres-
sion when compared with being uninfected.™

Anxiety was reported in two studies.”™ ™ In one of them,”
PLWHS50 + on ART presented with the same proportion
of anxiety symptoms with HIV uninfected older adults at
8%. In the other study,” the prevalence of anxiety disor-
ders among PLWH50 + on ART was 21% compared with
22% in HIV infected young adults (18-50 years).

Reported correlates of depression

Correlates of depression among PLWH50 + were reported
only in eight G o e Among sociodemo-
graphic variables, older agc.27 * declining socioeconomic
status,” being unemployed,” being female,™ ™ HIV
status disclosure™ and urban residency™ were associated
with an elevated risk of depression while being married,
employed (fulltime or part-time work),” old age,”
higher educational attainment™ and belonging to the
highest wealth quintile™ were associated with reduced
levels of depression. However, in some studies, house-
hold wealth quintile, education levels,” and age® were
not significant correlates of depression. In other studies,
being a current/former smoker, increasing disability
scores, decreasing mean handgrip strength, reported
back pain, not having hypcrtcnsion,‘-ﬁ HIV stigma™ and
caregiving (for adult children)™ were significantly asso-
ciated with elevated levels of depression. On the other
hand, receiving a government grant™ and resilience™
were  significantly associated with reduced levels of
depression. Details of this data are presented in online
supplemental table 1.

Cognitive and neurological functioning

These outcomes were reported by 13 studies, as high-
lighted in table 1. Of these, five studies quantified the
prevalence of HIV-associated neurocognitive  disor-
ders (HAND) using different measures,”” ¥ H A0 (oo
studies reported findings on dementia®” * while five
studies documented findings on cognitive function/
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impairment.” * * # " The remaining study reported
the proportion of HIV-associated peripheral ncuropdth)
among PLWH50+.%

Prevalence estimates of reported outcomes

The prevalence of symptomatic HAND among PLWH50 +
on ART ranged from 19%™ to 61%.” Two of the HAND
studies documented elevated proportions of symptomatic
HAND among PLWH50 + on ART compared with their
younger counterparts. % In rural South Africa, Joska et al
examined the prevalence of dementia and its associations
in a population survey of 1150 rural elderly participants.
They found no significant differences in the prevalence
of dementia between PLWH50+ (86% on ART) and HIV
uninfected counterparts 18% vs 11%, respectively.”’ In a
different study in rural South Africa, a baseline analysis of
the Health and Ageing in Africa—A Longitudinal Study
of an INDEPTH Community (HAALSI), HIV infected
older adults (64% on ART) registered a lower prevalence
of cognitive impairment (4%) than their uninfected
peers (9%).” In a separate analysis of the same baseline
data of the HAALSI cohort,” HIV infected older adults
scored on average 0.06 (95% CI 0.01 to 0.12) SD units
higher on a conventional cognitive function measure and
0.02 (95% CI - 0.07 to 0.04) SD units lower when using
the Oxford Cognitive Screen-Plus (OCS-Plus) measure
than their HIV-negative counterparts.

Correlates of cognitive function/impairment

The correlates of cognitive function/impairment were
reported in seven studies. The key predictors of reduced
cognitive function were mainly sociodnmogmphic older
age (=250 years), 1403560 living Alonc, being illiterate or
having low formal (‘dllC'l[lOl] level,” * being older at the
time of HIV diagnosis,” being fcnmlc unmarried and
having low sociocconomic status™ were associated with
a higher risk of impairment. However, in some studies,
the effects of age, education and marital status were not
significant.” ™ Other correlates of cognitive 1mpa1nncnl
included the presence of dq)rcsmc symptoms,” a history
of cardiovascular conditions™ and a history of falls in the
past 12 months.” HIV specific factors (such as nadir CD4
count, ART use)® ® and vascular risk factors (such as
smoking status, body mass index and blood prcssur(‘)25
were not associated with cognitive impairment.

Frailty/grip strength

Prevalence estimates

Frailty was reported in three studies.”*** In the first study,
a hospital-based cross-sectional study of 145 PLWH50 +
on ART in Tanzania, frailty assessment was completed
using three measures (the Fried frailty phenotype
(FFP), the Clinical Frailty Scale (CFS) and Brief Frailty
Instrument for Tanzania (B-FIT 2)).47 In this study, the
authors reported low levels of frailty: 3% (when using the
FFP method) and 1% (when using the CFS and BFIT-2
methods). The second study documented a similar prev-
alence of frailty among 292 PLWH50+ (ART status not

reported) and 322 HIV uninfected peers in rural South
Africa (15% vs 18%, respectively), using a modified
version of the FFP.% In the third study, increasing frailty
scores were significantly associated with increasing poly-
pharmacy lcvcls in a sample of 411 PLWH50 + on ART
in Uganda.” Five other studies' %% % reported mean
handgrip strength as an indicator of frailty, as shown in
table 2.

Reported correlates of frailty

The correlates of frailty were reported in two studies.
Being female, unmarried’” and older'” * were signifi-
cantly associated with worse frailty scores, and there
were no associations between inflammatory biomarkers
with frailty.”® Factors associated with mean handgrip
strength were reported in four of the studies. In one, HIV
status was significantly associated with weaker handgrip
strength.” In another study, being female and divorced/
widowed were significantly associated with weaker hand-
grip strength, while having a secondary education level
was significantly associated with better handgrip strength.
Table 2 gives details of this outcome.

Health-related quality of life

This outcome wasreported in eightstudies. Three-quarters
of the studies used the WHO Quality of Life measure to
assess HRQOL. The overall mean quality of life scores
(out of 100) ranged from 42 to 83 among PLWH50 +
on ART. In two studies, PLWH50+ (partially on ART)
reported better quality of life scores than their uninfected
counterparts.” * In contrast, four other studies reported
a lower quality of life scores™ ' % among PLWH50 +
compared with to HIV uninfected older adults or HIV
infected young adults.

The correlates of quality of life were reported in only
one study,” where having some source of income and
being in the upper two wealth quintiles were significantly
associated with better quality of life among PLWH50+.
Additionally, being female and previously married were
associated with reduced odds of good quality of life in
PLWH50+. Table 3 gives more details on this outcome.

Overall, a significant number of the included studies
(about 35%) had a low quality score (<2 — indicating a
high risk of bias).'?* 20 2 31 357166 g ecifically, about
two-thirds of the included studies did not report partici-
pant response rates. Sixteen studies used non-probability
sampling methods or did not report their sampling
methods. Close to half of the included studies had
substantially small samples of PLWH50+ (<100). Further-
more, a substantial number of studies (about 40%)
provided scarce information regarding their measures’
reliability and validity. Details of the quality assessment of
all included studies are captured in online supplemental
table 2
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