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ABSTRACT

Objectives: Family and other carers of people with dementia can potentially benefit from training and support to reduce the
negative impacts of caregiving and prevent harm to care recipients. While interventions for carers in low- and middle-income
countries (LMICs) are emerging, their effectiveness is not well understood. Through a systematic review and meta-analysis, the
objective was to evaluate the effectiveness of interventions to support carers of people with dementia in improving the well-
being of carers and their care recipients in LMICs.

Methods: This review, registered with PROSPERO (CRD42018106206), built on a systematic mapping of dementia in-
terventions in LMICs under the Strengthening Responses to Dementia (STRiDE) project. It analysed evidence on interventions
to support carers in these regions. Title and abstract screening, full-text review, data extraction and risk of bias assessment were
each conducted by two reviewers independently, with disagreements resolved through group discussion. Pairwise meta-analyses
were conducted, with robustness tested via leave-one-out analysis. Heterogeneity was explored using subgroup analysis, meta-
regression and MetaForest. Medline, Embase, Global Health and PsycINFO (via Ovid) and CINAHL (via EBSCO) databases
were searched. We included randomised control trials focused on carer well-being in LMICs, 2008-2022. Primary outcomes
were perceived burden and depression; other health-related quantitative outcomes were collected.

Results: From 5228 records, 48 studies in English and Chinese were identified as eligible, reporting on 67 carer outcomes and
36 care recipient outcomes. Forty-one studies were at high risk of bias. Meta-analysis revealed statistically significant medium-
to-large intervention effects on three key carer outcomes—perceived burden, depression, and anxiety—and on four major
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outcomes for people with dementia—neuropsychiatric symptoms, cognitive function, quality of life (QoL), and activities of daily

living (ADL). These effects were larger than those typically observed in previous studies in high-income countries (HICs).

Conclusions: This review provides a comparative overview and summarises the characteristics of published interventions to

support carers in LMICs. It reveals medium-to-large beneficial effects of the interventions on several key outcomes for carers

and care recipients in LMICs. Future research employing more rigorous methodologies is recommended, particularly for

broader and more diverse populations.

1 | Introduction

Many people with dementia are supported by family and other
formal or informal carers [1-3]. This can create a difficult bal-
ance between personal needs and care responsibilities, which
often induces significant stress that affects the mental and
physical well-being of carers (sometimes called ‘caregivers’) [2-
4]. Carers in low- and middle-income countries (LMICs)
encounter even greater challenges than those in high-income
countries (HICs) due to lower socioeconomic conditions and
minimal social support [5-8].

Interventions addressing negative outcomes of caregiving can be
effective, but these interventions, such as Resources for
Enhancing Alzheimer's Caregiver Health (REACH) [9-11] and
Strategies for Relatives [12], are primarily conducted in some
HICs. While recent systematic reviews support their effective-
ness [13-15], evidence from LMICs, where two-thirds of people
with dementia live, is sparse. Due to different socioeconomic,
cultural and epidemiological contexts, interventions from HICs
may not be directly applicable to LMICs [16-18].

To address the unique challenges in LMICs, original and
adapted interventions to support carers have been developed
and sometimes trialled in LMICs. This study aimed to quantify
the effectiveness of these interventions in LMICs and to sum-
marise their designs [19], providing insights to guide the design
and implementation of the interventions, especially in resource-
limited settings.

2 | Methods

2.1 | Search Strategy and Eligibility Criteria

This review built on the Strengthening Responses to Dementia
in Developing Countries (STRiDE) program's systematic map-
ping of dementia intervention studies, which identified trials of
interventions for people living with dementia or their carers in
LMICs published between 2008-2018 [20].

We performed two additional database searches of Medline,
Embase, Global Health and PsycINFO via Ovid, plus CINHL via
EBSCO to include studies published 2019-2022 on 21 September
2022 and 25 February 2023, using identical syntax to ensure
continuity, with an additional term ‘careg* to focus on in-
terventions to support carers (Table S2). To complement data-
base searches, we manually reviewed lists of studies included in
three recently published systematic reviews of interventions that
involved carers of people with dementia [15, 21, 22].

We included studies published 2008—2022 meeting our inclu-
sion criteria, shown below in the PICOS (Participants, Inter-
vention, Comparator, Outcomes, Study design) format:

e Population: People with dementia and their carers living in
LMICs, as defined by the Organisation for Economic Co-
operation and Development.

e Interventions: Interventions involving people with demen-
tia and their carers or carers alone.

e Comparators: Any comparator, but only ‘no active inter-
vention’ used for pairwise meta-analysis.

e Outcomes: We considered perceived burden and depression
as our primary outcomes because they were the most
frequently measured outcomes in interventional studies
targeting the well-being of carers of people with dementia
[23-25]. Secondary outcomes were any other quantitative
outcome assessing the health of people with dementia and
their carers [25].

e Study design: Randomised controlled trials (RCTs).

Detailed exclusion criteria were set out in our previously pub-
lished protocol [26]. Research not conducted in LMICs, not
involving people with dementia or their carers, not evaluating
an intervention, not published in a language spoken by a
member of our study team or the original STRiDE evidence
review group (comprising 51 researchers fluent in 15 languages
in total) were excluded.

2.2 | Quality Assessment

The risk of bias was assessed with the Cochrane risk of bias tool
version 2 (RoB2) on an individual study level and visualised
with the R package ‘robvis’ [27, 28]. Each study was evaluated
by at least two reviewers, with disagreement settled through
group consensus. Publication bias was assessed through funnel
plots and Egger's test only if the outcome was measured in more
than 10 studies to ensure sufficient power [29, 30]. Industry bias
was evaluated by checking funding sources. In each meta-
analysis, we also compared fixed- and random-effects esti-
mates to evaluate small-study effects [31, 32].

2.3 | Data Extraction

Two independent reviewers extracted and recorded data,
resolving disagreements through group discussions. Recorded
data included mean and standard deviation (SD) of outcomes
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Summary

 Despite the significant increase in dementia research in
low- and middle-income countries (LMICs), evidence
from high-quality randomised controlled trials (RCTs)
remained limited.

« Existing interventions in LMICs target one or more of
three main objectives: improving knowledge about de-
mentia, reducing care dependency, and enhancing
carers' mental health.

« The interventions to support carers, in general, yielded
statistically significant, medium-to-large effects on
improving carers' perceived burden, depression, and
other health indicators, with dyadic interventions for
both people with dementia and carers being more
effective.

e To scale up supportive interventions for a broader
population of carers, high-quality RCTs and culturally
tailored approaches are urgently required to bolster the
evidence base and enhance their effectiveness.

pre- and post-intervention, participant numbers per arm, trial
settings, randomisation methods, measurement timing and
funding sources. Participant demographics encompassed mean
age and female proportion, with additional details on dementia
type and stage where available. Intervention details included
content, duration, frequency and delivery mode.

2.4 | Qualitative Synthesis and Intervention
Classification

We conducted qualitative analysis to assess the comparability
of study designs, participants, intervention contents and
outcome measures. The identified interventions were grouped
based on similarities and differences between them [33]. Spe-
cifically, we categorised interventions according to their target
populations (people with dementia, their carers, or both), the
techniques employed, and their stated rationale or theories of
change (ToCs) [34]. This grouping aimed to reduce within-
group heterogeneity in meta-analysis due to variation in
intervention content. We also analysed the intervention con-
tent to determine potential effectiveness beyond their original
settings, considering the limited resources for dementia care in
LMICs [35].

2.5 | Quantitative Analysis

Aiming to obtain a summary effect estimate of treatment effects of
any intervention compared to no (active) intervention, we per-
formed pairwise meta-analysis, with all interventions grouped
together, followed by subgroup analysis and meta-regression,
using the R package ‘meta’ [36]. We converted outcome data into
Hedge's g, using the R package ‘esc’ [37, 38]. To ensure sufficient
statistical power, we meta-analysed outcomes measured in at
least five trials [39]. In addition to 95% confidence intervals (CIs),
we also calculated 95% prediction intervals (PIs), which show the
uncertainty expected in the outcome measure if a new study was

included in the meta-analysis, and so predict the intervention
effects seen in future trials.

Heterogeneity across studies was evaluated with I* statistics and
Cochran's Q test [40]. We used the R package ‘dmetar’ to
perform influence diagnostics [41] and leave-one-out analysis
[42], to identify potential influential cases, or the extreme re-
sults that significantly altered meta-analytic results once
included in the analysis. Subgroup analysis and meta-regression
were performed for any outcome measured in at least 10 trials to
ensure sufficient power [13-15]. To further explore potential
sources of heterogeneity, we used the R package ‘MetaForest’,
which provides a robust, machine learning-based approach to
measure variable importance, even when the sample size is
small.

3 | Results

3.1 | Study Selection

Forty-eight studies from LMICs published between 2008 and
2022 were included (Figure 1), of which 26 studies had been
screened from the previous STRiDE review. We also identified
seven additional studies from three recently published meta-
analyses [15, 21, 22]. Of all included studies, 38 were in En-
glish and 10 in Chinese. No studies were found that were
published in the other 13 languages used by the STRiDE con-
sortium, as listed in our published protocol [26].

3.2 | Study Characteristics

Study characteristics are summarised in Table 1.

Geographical distribution. The 48 included studies were
conducted in 12 countries. Nineteen studies were conducted in
China (37.3%), eight studies in Turkey, six in Iran, five in Brazil,
three in India, two in Egypt and one each in Argentina,
Colombia, Peru, Thailand and Vietnam. The majority of trials
were conducted in regions of those countries that are more
economically developed than the national average (Figure S1).

Study designs. Except for two three-arm studies, all included
studies were two-arm parallel-group RCTs [43, 44]. Most studies
compared the intervention arm with no intervention, while
other comparators, including educational materials, limited
education, unstructured group sessions, or other interventions
were also used. Only four studies used cluster randomisation [9,
45-47], while the rest were randomised at the level of individual
carers or patients, or randomised at the level of carer-care
recipient dyads.

Outcome measurement. We identified 67 carer outcomes and
36 care recipient outcomes in the included trials, yet only 15
studies measured outcomes for both carers and care recipients
(Table S3). Twenty-three studies only measured carer outcomes,
and 10 studies only measured care recipient outcomes. Consis-
tent with previous studies [23, 25], perceived burden and
depression were the most frequently used carer outcomes,
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FIGURE 1 | Flow chart of study selection. Adapted from PRISMA 2020 Statement. The STRiDE consortium's languages include Arabic, Bengali,
Chinese, English, French, Hindi, Kannada, German, Bahasa Indonesia, Portuguese, Romanian, Spanish, Tamil, Telugu, and Turkish, encompassing

seven of the 10 most widely spoken languages globally. No language restrictions were applied during the database search. Full texts were retrieved

after screening English-language titles and abstracts, even if the main text was in another language. However, full-text screening was only conducted

for papers written in one of the 15 specified languages. 12 studies in other languages, which could not be evaluated against the inclusion criteria, were

excluded.

measured in 24 and 10 studies, respectively. Care recipient
outcomes focused on quality of life (QoL) and neuropsychiatric
symptoms, measured in 13 and 11 studies respectively. We also
assessed the appropriateness of measurement instruments.
Govindakumari et al. (2020) [48] did not report the instruments
used. SF36 total scores were misused as a measurement of QoL
(erroneously computing a single, combined measure [49]) in
three trials [50-52]. These data were excluded from meta-
analyses.

3.3 | Intervention Characteristics

Mode. Most studies required face-to-face interaction, such as
group meetings, home visits and individual sessions, except for
six studies delivered remotely. Telephone interviews were the
most frequently used remote delivery mode, appearing in 15
studies, but 13 studies combined this technique with face-to-face
interaction. In 27 studies, the intervention was delivered
weekly, and only one study did not deliver the intervention
regularly but used a self-paced online learning platform. In-
terventions typically consisted of regular group training sessions
and home visits, and occasionally support groups and counsel-
ling. Outside of China, there was only one trial for a dyadic

intervention (in Brazil). Four studies used instant message
software, for example WeChat and WhatsApp, in the interven-
tion. Three studies used DVDs/CDs for training purposes [45,
53-55]. Notably, Baruah et al. (2021) examined the effectiveness
of iSupport, an online intervention developed by the World
Health Organization (WHO), with a pilot RCT in India [56-58].

Feasibility. Study attrition ranged from 0% to 64.4%, with a
median of 9.6%. Among 30 studies reporting on their attrition,
50% reported attrition rates > 10%. Common reasons included
deaths of people with dementia, loss of contact and relocation to
another city. Two studies reported a high attrition rate caused
by high mortality, despite the exclusion of severe cases [9, 59],
which was likely caused by the low quality of healthcare. One
study associated higher attrition rates with the greater age of
carers [60]. One study attributed the low attrition rate achieved
to the short disease courses [61].

Scalability. Only seven interventions were validated across
settings, including the ‘Helping Carers to Care’ intervention [59,
62, 63], the REACH intervention [9-11], the PLST-based inter-
vention [64-66], the mutual support group intervention [61, 67,
68], group spiritual care [43, 69, 70], and reminiscence therapy
for people with dementia [44, 71, 72]. In China, dyadic

4 of 17

International Journal of Geriatric Psychiatry, 2025



(senunuo))
syuanjed eryuaWAP
ATqpuoux SUOISSIS [enpIAIpUl  10J Surures) [euorouUNny BHUIWAP Ade1a) juaned rendsoy
0} APPoM ‘suorssas dnoip pue 2anTuSo) 218D JUNNOY UIIM UOSIDJ QOUISTUTIIY Aq pasrwopuey  Arenis],  ueqin JA0D BUIYD Z10T °H
Iared Aq
uonesIwopuel
oIeD J[3S pue (R CA] UONJUSAIDIUT 218D  3[00[q paynurrad
APToom SJISIA QWO eljuUaWap oy Surureiy, ISIPTE A [eurioyuy 03 s1a1ed Surdjog paynens swoy ueqin 059N niog 110T 119N
sjuaned enuawop
10§ Sururen TeUONIOUNY BIJUSWAP weiSoxd juanyed ueqin 0202
AJOSM < SUOISSIS [enpIArpuy pue aantuso) UONBULIOJUT ON  [}IM UOSIdJ Sururen aantudo)  Aq pesrwopuey QwoH -TuIaS BEN BIpu[ HTEWNYEPUIA0D)
syuanjed eryuaWAp SI9IBD juaryed
A[[o9M < SUOISS3S [enplATpuf 10J Aderoy orsny 918D JUNNOY [ewIoyu] Aderay) orsny £q pasTwiopuey SWOoH ueqin ATUN) Koyany, 8107 IndN oo
19180
SI918D weadoxd Aq pasruopuel reudsoy
APToom suorssas dnoin Sururen [[IS ONBWIAY], 918D AUNNOY [eurroyuy UOIBINPA IDUSIISTY -yoorg Arenid],  ueqin "ATU() eIy 610C 11ejFRUD
S[Ted
Ayuowx ouoyd ‘sjIsIa dwoy Jjusuradeuew S[eLI)eun UOTIUIAIUT juanyed reydsoy 120T
0) AI[o9M ‘suorssaes dnoin asdg 1oy Sururei], [euoneonpg peAd poseq-1S1d Aq pastwopuey Arenis],  ueqin ATUN) AayIng, JIISY nInQ
Ayyuowx o1BD J[OS pue IsIprem ‘Sururen) SI9IBD UOTJUSAIIUT 918D pedp ueqin
0] A[[O9M\  OTUI[O UI ‘S}ISIA QWIOH eRUWp Joj Sururei], paonpay [ewIoyul 0} s1o1ed Jurdioyg £q pastwopuey SWOoH -TwIes 091 RIpUL 8002 seiq
SUOISSS UOTIUIAIIUT SI9I8D wesdoxd uoneypaw 19180
Appoom < auruo pue dnorn purw-Apog a1ed JUNNOY [ewIojuy uostiedwod pue 850X Aq pastwopuey QWIOH ueqin 05N [izeld €107 Aorednue(q
BIUSWIP
SUOISSIS 3 ordoad 103 weidoxd juonyed urdessow
Apoam < dnoi3 ‘eurruQ a1ed aArsuayRIduIo) ored ounnoy  sosinu ‘peAq  Sursinu popualxg — Aq pasrwopuey JueIsur ueqin 100D BUTYD 0202 uay)
woperd S[BLIa) el SI9IBd weidoid 110ddngt 9180
V/N QUI[UO SAT)ORINU] Apnjys-J[os papmo Surpeay [eurIoyuy dATIORIIUI Y, £q pastwiopuey AISqOM  [eMIIA OON eIpuU] 120Z yenieg
Jjusuradeuew UOTIUIAIIUT Io18D resdsoy
APoom suorssas dnoin asdg 1oy Surureif, 9I8d AUNNOY peAd poseq-1S1d Aq pestwiopuey Arenis],  ueqin BEN AayIng, 7207 UR[SY
uoneonpaoydAsd SI918D SSB[O UONEIISNI)
Apoom suolssas dnoin ururen; [[I3S SN eWAY L, oIseg [ewIofuT s Surdop
UOTJUSAIIUT
o1BD J[3S pue [eInoraeyaq SR CA] 19180 +107 eudse]
APoom suorssas dnoin eUSWAp I10J Sururel], -aAnIUS0) [ewrIojuL weidoid euoneonpyg  Aq pasrwiopuey [[BY 2Inj09T UeQIN BEN RIQUIO[OD -oguery
Aduanbaxy (s)apon ad£) uonyuaaIdNU] on3uo) Ssiuedpnieq oweu dANdLdSd@  UonESIWOpURY Sumes gurpung  Anjunop .dI Apms
SOTISLIdNORIRYD UOTIUIAINU] SOTISLIdjORIRYD ApN)S
"S3IPN}S PIPN[OUL JO SONISIIAIORIBYD P[RS | T ATAV.L

5 of 17



(senunuo))
Jjusurageuew SUOTJUIAI)UT wrexdoxd
APoom SUOISSAS [eNPIAIPUT dsdg 1oy Sururei], osrdnmmn peAq K1AT10® paIo[IEe],
3IBD J[9S pue SUOTUIAIIUT SI9IBD suorssas dnoid juanyed OON
APToom SUOISSAS [ENPIAIPU]  BHUSWISP J0J Sururer], ordnmnA [eurroyuy UOIIBINPIOYIASJ £q pasrwopuey Jwoy ueqin  “1A09 nizeig 8T0T BIRAIIO
Ayuowx jusuradeuew wrerSoxd pedp
0} APPoM SJISIA QWO asdg 1oy Sururei], ISIITE M peda £y1An0® paIofe], Aq pasrwopuey QwoH ueqin JA0D nizerg ST0T T[[PAON
Io18D
Ade1oy SI918D Ade1oy Aq pesrwopuex
Apoom suorssas dnoin dnoiS3 renyurds QI8d AUNNOY [ewIofuT dnoi3 renyurds -yoo1g [[eY 2I1n309T UeqIN ATUN uelf L10T 1ABPURIA
sjuaned enusawop
10§ Sururen Jeuon}oUNy BIJUSWAD Adexayy juanyed oy
APoom suorssas dnoin pue aanTuSo) 918D UNNOY i ordoag SOUQISTUTWNY £q pesrwopuey SuisinN ~ ueqin V/N Koyang, 6T0T JO'T
weidoxd
o1BD J[OS pue SI918D Jurarderes  108uons I9I8D
AToom SJISIA QWOH BUSWSP 10J SUIUTRl], UONBULIOJUI ON [eurIojuy 138 pinoys noA isi1q,, Aq pasiwiopuey swoH ueqin V/N Koyng, L10T 9T
MI1AI)UT duoydare)
‘S)ISIA QUWIOY BIUSWIP
‘s10189 Teuolssajord m drdoad 1o S9SINU AJIUNWIOD Ia1RD
APoom 10j Surureif, a1ed dAIsuUdyaIduIo) 9I8d UNNOY s9sINU ‘peAQ Jo susIA Ajrureq £q pesrwopuey Ajunwiwio) ueqin ATUN) RUIYD L10Z NI'T
Kdeioyy
ssouaIeMe SI19IRd Ade1ay) dnoi3
Aoom suoissas dnoin Ade1ayy dnoin Anipog [ewLIOfU] JTeuApoydAsq 1808
UOTJUSAIIUL Aderoy dnoid SI91BD Aderoyy Io1RD rendsoy “piad
APoom suoissas dnoin puru-£pog OTURUAPOYIAS [ewLIOjuUL ssouareme A[ipog Aq pasruopuey Arenis],  ueqin ‘OON l1zeig ST0Z 1Seyurey
BIUSWIP
smarardjur suoyd 3 ordoad 1053 SUOTJUSAIIUL 918D juaned [endsoy
A9 ‘SIISIA QWIOY ‘OTUID U]  9IBd dAISuayIduro) ored aunmnoy  sosInu ‘peAq  AjTwej-Ayiunwiwio)  Aq pesrwopuey — Arenis],  ueqin) V/N BUTYD Z10z Suerr
I318D
smarazyur duoyd SI9IBD wrexdoxd Aq pasrwopuer  Jurdessowr
Appoam < ‘SUOISSas QUI[UQ  Sururer) [[IS ONeWAY], UOBULIOJUI ON [eurIojug paseq-uoisseduio) -yoorg juejsul  [ENMIA  CAIUN) uel] 220T 1ueyer
Arunwwod
3IeJ J[9S pue Sururen SIaIeD Aq pasrwopuel ueqin
AToom SJISIA QWO BjuUaWap 10§ Jurureiy, paonpay [eurroyuy NA HOVII 198N Amunuwwo)  -Tures 100D WEWRIA 0207 UOIUTH
Sururen
Sururen SI918D sardorens Surdoo 19180 readsoy
APoom suoissas dnoin Sururen; [[IS oNeWSY L, paonpay [ewIojuL poluUsLIO WqOIJ Aq pestiopuey Arenis],  ueqin ATUN) uelf L107 11epAoH
Kouanbaxg (s)apon 9dA) uonyuaAIIU] 10nU0) Jsiuedonaed  sweu sARdLdsd@  uopesiwopuey Suneg h_w:_ﬁs_m Anyuno) .al Apms
SOTISLIdOBIRYD UOTIUIAINU] SOTISLId)dRIRYD ApNIS
(ponunuo)d) | T HTIAV.L

International Journal of Geriatric Psychiatry, 2025

6 of 17



(senunuo))
SI9I8D juaned L10T
APJo9M < SUOISSSS [eNnpIAIpU] Aderoyrewiory 9IBd JUNNOY [ewLIOfuU] Aderoyrewory Aq pasrwopuey QwoH ueqin V/N AayIng, zew ey udlIn[,
3IeD J[OS pue SI9IBD weiSoxd I318D resdsoy
AToom suorssas dnoip BIJUOWIOP I0J SUrUIel],  9Ied dUNNOY [eurroyuy [euoneonpaoydAsy  Aq pesrwopuey — Arenis],  ueqin) BEN 1dA3q 120T Jyme],
SUOISSS BIIUSWAP
dnoi3 ‘smarazoyur m drdoad 10§ UONUAI UL juaned
APoom ouoyd ‘s)isiA QWO 9Ied dAIsuayarduio) 918D dUNNOY sosInu ‘peAq  Sursinu Afrwrej A[Ted  Aq pesiwiopuey Aunwiwio) ueqin V/N BUIYD 010Z Uel,
suorssas dnoid BHUIWAP
‘smaraza)ur auoyd m ordoad 103 juanyed
AO9M  ‘SIISIA QUWIOY ‘OTUID U]  9Ied dAISuayaIduro) ored JUNNOY  SISINU ‘peAq uonuaArdur JuisinN Aq pasrwopuey Ajunwiwio) Ueqin V/N BUTYD 0T0Z uns
BIUSWIP
ATpuowx smarazdjur auoyd m ordoad 10§ uonuaAIdjul Sursinu juaned readsoy
0) A[[O9M\  ‘SHISIA QWIOY OIUI[D U]  dIed dAIsudyaIdwo) oIed duUPNOY  SIsINU ‘peAq aaisuayardwo) Aq pestwiopuey  A1enIsl,  ueqin V/N BUIYD 10T NS
S[eLIa)eu
[euoneonpa
Ayuowx SMITATIUT Jjusuradeuew ‘uoneONpa UOTIUIAIUT pedp
0) A[o9\  duoyd ‘s)ISIA SWOH asdg 1oy Surureif, 9I8d AUNNOY peAd poseq-1S1d Aq pestwopuey QWOH ueqin ‘ATUN) AayIng, 9107 ZoWAQS
Q1BD J[OS pue SI9IBD werdoid uonuaAIIUT pedp resdsoy
APoom suoissas dnoin eHUOWAP J0J SUTUIel], UOIJBWLIOUI ON [ewIoyuy [eoosoyoAsd dnoin  £q pasruopuey Arenis],  ueqin MEN 1d4S7 L10T ©yeys
sjuaned enuawop
Ayauowx 10§ Sururen Jeuon}OUNy SUOISSas BIJUSWAD Adexayy juanyed awoy Z102
0} APPoM suorssas dnoip pue 2anTuSo) dnoi8 popmSun  YIm uosIDg QOUISTUTIIY Aq pesrwopuey ~ SuisinN  ueqin V/N BUNUASIV BIINOZY IUBIIOS
weidoxd
SI9I8D Surardares Jo syoadse Jo18D ueqIn
ApProom suo1ssas dnorn Sururen [[fS ONBUIDY], 918D JUINOY [eurLIojug aanisod uueyuyg — Aq pasiwiopuey AJUNWWOD  -TWAS V/N puereyy, 810¢ Suoyueq
UOTIUIAIIUT 19180
smaraIajur suoyd SUOISSIS SI9IBD [eInoiaeyaq £q pasrwopuer
A[IuoN  ‘suorsses renpiarpu]  Sururen; [[s onewdy], dnoid pepmSun [eurroyuy -2ATUS0D PI-9sINN -yoorg [[eY 213097 ueqin JA0D BUIYD 6T0C ued
jusuradeuew weiSoxd I318D reydsoy 0102
AToom suorssas dnoip asdg 1oy Sururei], a1ed JUNNOY peda uoneonpa Afrure  Aq pesrwopuey — Arenis],  ueqin) "ATU() uel] yopezueAe[yed
Auowx Jjusurageuew SUOTJUIAIUT wrerdoxd
0} AI[o9M suorssas dnoin asdg 1oy Sururei], osrdnmn peAq K1AT10® paIo[IR],
ATqyuowx QI8 J[oS pue SUOTIUSAIUL SI918D suoissas dnoi3 juonyed [endsoy 05N
0} APooM suorsses dnoin eljuaWap 10§ Surureiy, ardnmn [eurroyuy UOIIBINPIOYIAS Aq pesrwopuey — Arepiol,  ueqin <3409 nizeig 120T BIRAIIO
Aduanbaxg (s)apon ad£y uonuaaINU] Toxyuo) Ssiuedpnieq  oweu sANdLSd@  UonBSIWIOpURY Sumas ﬂ_ma_casm Anyuno) .dI Apmis
SOTISLISIBIRYD UOIJUIAINU] SOTISLId)ORIRYD ApNIS
(ponunuo)) | T ATIV.L

7 of 17



(senunuo))
SI9IBd
A[rurey jo Ajorxue 19180
smataayul duoyd d1eJ J[3S pue [RENCA] oY) UO UOTIUdAIUT  Aq pasiuiopuer
Appoam < ‘suorssas dnoin BljUOWp 1oy SUrUIel],  9IBd AUNNOY [eurIoyuy [euoneonpyg -yoorg [[eY 213097 ueqin "ATU() uely 020z 1nodarez
A1renb o1 enyuswop
BIIUSWAP M uosrad
ATqpuoux SUOISSAS [eNpIAIPUT i ordoad 103 UO UOTIUIAIUL juaryed swoy
0} APJooM ‘suorssas dnoip a1ed dAIsuaypRIdwo) oIed aunpnoy  sIsInu ‘peAqg aatsuaypIduio) Aq pasrwopuey SuisinN  ueqin 100D BUIYD 120z Suex
BIUSWIP UOIBONPa YI[eaY Arunwuod
yim dpdoad 10§ Aunwuwod [opow uonuaAIUl  Aq PIsTIOpUEI
Aoom suoissas dnoip a1ed aArsuayRIduro) [eIoURD sosInu ‘pehq [eorpawr Aqrureg -19)snD Amunwwo) ueqin 100D BUTYD LT0OT Suex
wreroid uoneanoe
(R CA] [eInolaeyaq 19180
Appoam < SMIIAIIUI dUOYJ  Sururer) [[Iys ONBWAY],  9Ied dUNNOY [eurIoyuy paseq-auoyderay, £q pssrwopuey  suoydedl, [EMIIIA V/N rUIYD 7207 nX
SJISIA WOy
‘smaraza)ur auoyd SI918D Ade1ayoriqiq I918D
AToom ‘SUOISSS [eNpIAIPU] Apnjs-J[os papmo a1ed dUNNOY [eurroyuy popm3-Teuorssojoiy  £q pasrwopuey SOWoH ueqin V/N BUTYD 120z Suem
weiSoid uonesuen Aunwuwod
93psjmouy| pue Aq pestwiopuex  Surdessowr
AToom suolssas dnoip uoreonpa SulsIN ISIPTE M S9SINN UoIBONPa BIIUSWaJ -19)snD juesuU]  [ENMIA  1A0D BUIYD 9L10T Suem
Arunwwod
Ayauowx SUOISS3S AUITUO Sururen Sururen £q pasrwopuel
0} APPoM ‘suorssas dnoip uoreonpd SursimN JUBAS[QLI] SISINN ogroads-enuawaq -19)snD Amunwwo) ueqin "ATUN) BUIYD 9,107 Suepm
BIJUSWOP
m drdoad 1oy UOTJUSAIIUL juaned
Aypuoy SJISIA QWOH a1ed dAIsuaypRIdwo) dIed aunpnoy  sIsINu ‘peAQ 9Ie) paseq-awoH Aq pastwopuey QwoH ueqin V/N BUIYD 107 Suepm
ATqyuoux SI918D dnoi3 Ia1ed
0] ATo9M suolssas dnoin Ade1ayy dnoin QIBd dUNNOY [ewIojup j10ddns reniny Aq pesrwiopuey Aunuwio) Ueqin V/N 'UIYD 7107 Suepm
SUOISSS BIUIWIP
dnoid ‘smararojur m ordoad 10 UOTIUSAIUT juonyed
AToom ouoyd ‘s)is1A QWOH I8 dAIsudyaIdwio) oreo aunnoy  sosinu ‘peAg  Sursinu Arunwwio)  Aq pasrwopuey Aunwiwio) Ueqin) 100D BUTYD 010Z Suepm
Ayyuowx 91BD J[OS pue SI9IBD werdoxd uonyuaAIIUL pedp
0} AT[o9M suorssas dnoin BUSWAp I0J Sururel],  oIed aunNoOY [ewIoyuy jusuoduwod-NNN £q pasrwopuey SWOoH ueqin V/N Koyang, 6107 TeAN
Aduanbaxg (s)apon ad4) uonyuaarduy Tonyuo) JSiuedpnaed  oweu 2AndLosa@  UoTjESTLHOPURY Sumas Jurpung  Anuno) LaI Apmg
SOTISLIdOBIRYD UOTIUIAINU] SOTISLId)ORIRYD ApNIS
(ponunuod) | T HAIAVL

International Journal of Geriatric Psychiatry, 2025

8 of 17



(Continued)

TABLE 1

Intervention characteristics

Study characteristics

Frequency
Weekly to

Mode(s)
Individual sessions

Intervention type

Randomisation Descriptive name Participants® Control

Setting

Urban

Country Funding”

Study ID*

Dyadic intervention

Dyad Reduced

Carer training
program on oral

China Govt. Nursing  Randomised by

Zhang 2021

monthly

for oral hygiene

training

patient

home

hygiene

Weekly

Home visits, phone

Routine care Comprehensive care

Dyad, nurses

Family nursing

Randomised by

Urban Home

N/A

China

Zhao 2010

interviews, group

for people with

intervention

patient

sessions

dementia

#Please find the detailed citation of each study in Table S9. Participant characteristics are available in Table S4.

Funding sources include self-funding (Self), non-governmental organizations (NGOs), governments (Govt.), universities (Univ.), private companies (Priv.), and the World Health Organization (WHO). “N/A” indicates that data is not

available.

“Definitions of participants: Informal carers, often family members, provide care to individuals with whom they share a personal connection. Many interventional studies listed here focus on the dyad of the person with dementia and

their informal carer. In some cases, nurses—who are a common type of professional carer—are also involved. Rarely, interventions target training for the person with dementia directly, with the aim of assessing the extent to which this

reduces the burden on carers.

interventions, rather than interventions that focused on carers
alone, were the most commonly used intervention type.

3.4 | Participant Characteristics

Most studies were conveniently sampled from hospitals or pa-
tient registries, while 12 studies recruited from the community
and four recruited from care homes (Table S4). The median
group size was 35. Two trials did not involve people with de-
mentia but focused on professional carers. Among the 34 studies
that provided data, the median female percentage among people
with dementia was 57.6%. Among the 35 studies reporting on
carers, the median female percentage was 78.7%.

3.5 | Risk of Bias

Risk of bias of individual studies is summarised in Figure 2 and
Tables S5. Only one study was judged to have a low overall risk
of bias, due to its successful cluster randomisation design and
blinding of both assessors and participants [9]. Most trials did
not provide sufficient information to assess risk of bias for all
domains. For example, only nine studies described random-
isation with reasonable details required by RoB2. The partici-
pants were typically not blinded and their self-reported
outcomes may be affected by the knowledge of their assigned
interventions, leading to a high risk of bias in outcome mea-
surement, because most psychometric instruments were self-
reported [73].

The funnel plot and Egger's test showed that the data for
perceived burden were subject to publication bias, while funnel
plots of other outcomes (neuropsychiatric symptoms and
cognitive function of people with dementia) did not have
enough data to evaluate publication bias for Egger's test
(Table S6 and Figure S2).

3.6 | Pairwise Meta-Analysis

Of all outcome data collected, nine outcomes were measured in
at least five studies, after removing studies measuring the
outcome with unclear or wrong instruments. Thus, we con-
ducted meta-analyses for five carer outcomes, namely perceived
burden, care-related distress, depression, QoL, and anxiety, and
four care recipient outcomes, namely neuropsychiatric symp-
toms, ADL, cognitive function and QoL (Table 2 and Figure S3).
Table 2 shows the overall results of the meta-analysis, with in-
dividual results for primary outcomes visualised in Figures 3
and 4. Regardless of intervention content, interventions to
support carers' health generally led to significant improvements
in both the meta-analysed carer and care recipient outcomes.

The meta-analysis of 18 trials involving 1241 carers demon-
strated a significant reduction in perceived burden with an ef-
fect estimate of —1.0619 (95% CI: [-1.4695, —0.6543], I*:
75.59%). After removing the influential case by Shata et al.
(2017) in a secondary analysis, the effect size narrowed to
—0.9109 (95% CI: [-1.1697, —0.6522], I: 24.75%). The prediction
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Bias arising from the randomization process

Bias due to deviations from intended interventions

Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias

0%

25% 50% 75% 100%

| B v [ somocoorns [l onesk |

FIGURE 2 | Summary of risk of bias assessments. Domain-level results for each study are also available as a traffic light plot in Table S5.
TABLE 2 | Summary of meta-analysis results after removing influential cases.
Excluded
k N TE 95% CI 95% PI P 95% CI study®
Caregiver outcomes
Perceived Burden 17 1127 -0.9109 [-1.1697, [-1.3932, 0.2475 [0.0000, Shata 2017
—0.6522] —0.4287] 0.5806]
Depression 7 501 -—0.8472 [—1.2097, [—1.3226, 0 [0.0000, Shata 2017
—0.4848] —0.3719] 0.7081]
Care-related distress 8 484 —0.4433 [—0.8120, [—0.9036, 0.0171] 0 [0.0000, Shata 2017
—0.0745] 0.6758]
Quality Of life 7 446 0.5589 [0.1027, 1.0151] [—0.4446, 1.5625] 0.2423 [0.0000, Wang 2012
0.6664]
Anxiety 4 220 -1.4136 [-2.1659, [-4.1699, 1.3426] 0.4565 [0.0000, Shata 2017
—0.6614] 0.8191]
Care recipient outcomes
Neuropsychiatric Symptoms 11 777 -0.6817 [—0.9704, [—1.0149, 0 [0.0000, None
—0.3930] —0.3484] 0.6023]
Cognitive Function 9 782 0.7603 [0.4688, 1.0519]  [0.3836, 1.1371] 0 [0.0000, JIANG
0.6480] 2012
Quality of life 9 686 0.6889 [0.3755,1.0023] [0.3107, 1.0670] 0 [0.0000, None
0.6480]
Composite activities of daily 5 437 -0.7967 [-1.1992, [—1.4502, 0 [0.0000, Wang 2014
life —0.3942] —0.1432] 0.7920]

*The excluded studies were identified through influence diagnostics (Figure S4), which revealed that certain studies had a disproportionately large impact on the
meta-analytic results compared to others with similar stated RCT designs, as can be seen in Figures 3, 4 and S6. These studies were considered extreme cases or outliers,
contributing substantially to the observed heterogeneity in intervention effects. Their outsized influence may indicate underlying, unreported yet significant differences
between studies. In contrast, Figures 3, 4 and S3 present meta-analytic and individual results without removing influential cases.

interval (PI), initially ranging from —2.6286 to 0.5048, later
narrowed to —1.3932 to — 0.4287 after removing outliers, sug-
gesting a potential positive effect on perceived burden in future
research.

Across 8 trials with 615 carers, interventions indicated a sig-
nificant reduction in depression with an effect size of —1.2408
(95% CI: [-2.0180, —0.4635], I’: 88.47%). Excluding Shata et al.
(2017), the effect size decreased to —0.8472 (95% CI: [-1.2097,
—0.4848], I’: 0%). The PI spanned from —3.8840 to 1.4024 orig-
inally but tightened to a range of —1.3226 to —0.3719, which
suggests the positive results could likely be replicated in future
trials.

Based on 8 trials with 484 participants, the interventions had an
effect size of —0.4433 in reducing care-related distress (95% CI:

[-0.8120, —0.0745], I*: 0%). Excluding Shata et al. (2017), the
effects remained consistent. The PI, from —0.9036 to 0.0171,
implies that any future studies’ results would likely be mixed.

Eight trials encompassing 524 carers indicated an improvement
in QoL with an effect size of 0.8216 (95% CI: [0.1398, 1.5034], I*:
70.34%). However, the robustness of this result is not assured
when omitting the data of Liu et al. (2017). Excluding Wang
(2012), the effect size was reduced to 0.5589 (95% CI: [0.1027,
1.0151], I*: 24.23%). The PI went from an original range of
—1.3444 to 2.9876 to a narrower —0.4446 to 1.5625, which sug-
gests a mixed result for future studies.

For anxiety, 5 trials with 334 carers revealed a reduction in
anxiety levels with an effect estimate of —1.9926 (95% CI:
[-3.1975, —0.7876], I*: 90.15%). Excluding Shata (2017), the
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Standardised Mean

Study Identifier Country Ncontrol Nintervention  Duration Risk of Bias Difference SMD 95%—-Cl Weight
Aslan 2022 Turkey 70 70 short-term high risk = -0.80 [-1.47;-0.13] 7.0%
Sdylemez 2016 Turkey 32 35 long-term high risk — -0.49 [-1.45; 048] 5.8%
Pahlavanzadeh 2010 Iran 25 25 short-term high risk —~—— -0.39 [-1.53; 0.76] 5.1%
Novelli 2018 Brazil 15 15 long-term high risk — -0.21 [-1.65; 1.24] 4.1%
Baruah 2021 India 26 29 long-term high risk —'—— -0.23 [-1.29; 0.83] 5.4%
Shata 2017 Egypt 59 55 short-term high risk —_ -3.00 [-3.54;-2.46] 7.5%
Lok 2017 Turkey 20 20 short-term high risk —a— -2.41 [-3.77;-1.04] 4.4%
Guerra 2011 Peru 29 27 short-term high risk — -1.04 [-2.13; 0.06] 5.3%
Hinton 2020 Vietnam 26 25 short-term low risk —aT -0.94 [-2.07; 0.18] 5.2%
Tawfik 2021 Egypt 30 30 short-term high risk —T -0.89 [-1.93; 0.15] 5.5%
Dias 2008 India 26 33 long-term high risk ——E— -0.38 [-1.41; 0.66] 5.5%
Uyar 2019 Turkey 28 26 long-term high risk —'—— -0.22 [-1.29; 0.85] 5.4%
—
Gok Ugur 2018 Turkey 30 30 long-term high risk %f -0.88 [-1.90; 0.15] 5.6%
Liu 2017 China 39 39 long-term some concerns e -1.63 [-2.55;-0.70] 6.0%
Yang 2021 China 75 75 long-term high risk —. -0.93 [-1.59;-0.28] 7.0%
<.>
Mahdavi 2017 Iran 31 30 short-term high risk —'— -2.29 [-341;-1.17] 5.2%
Serrani Azcurra 2012 Argentina 44 44 short-term high risk —'—'— -1.34 [-2.20;-0.48] 6.2%
Turten Kaymaz 2017 Turkey 14 14 short-term high risk —'-— -0.20 [-1.79; 1.40] 3.7%
Random-effects model <> -1.06 [-1.47; -0.65] 100.0%
Prediction interval [-2.63; 0.50]
T T 11T T 1

Heterogeneity: /2 = 76%, 12 = 0.5029, p < 0.01
Test for subgroup differences (random-effects): xg =12.40,df =7 (p =0.09)

-3-2-10 1 2 3

FIGURE 3 | Forest plot of intervention effects on perceived burden. Both subgroup (in light grey) and combined (in black) results are visualised.

effect size was modified to —1.4136 (95% CI: [-2.1659, —0.6614],
I’: 45.65%). The PI transitioned from —6.4781 to 2.4930,
becoming —4.1699 to 1.3426 after the removal, which again
indicates a more predictable and narrower range for anticipated
future study results.

From 11 trials with 777 care recipients, interventions showed a
significant reduction in neuropsychiatric symptoms with an
effect size of —0.6817 (95% CI: [-0.9704, —0.3930], I*: 0%).
Excluding influential cases, the effect size remained consistent,
indicating the robustness of the findings. The PI was originally
set from —1.0149 to —0.3484, suggesting that if a new study were
conducted, its results would still likely be positive.

In 10 trials with 876 participants, there was a notable
improvement in cognitive function, indicated by an effect size of
0.6115 (95% CI: [0.2452, 0.9778], I*: 39.23%). Excluding Jiang
(2012), the effect size increased to 0.7603 (95% CI: [0.4688,
1.0519], I: 0%). The PI initially spanned from —0.3516 to 1.5746
and later adjusted to a range of 0.3836-1.1371, suggesting a
reliable and consistent effectiveness in future similar studies.

Across 9 trials involving 686 care recipients, there was an
observed improvement in the QoL with an effect size of 0.6889
(95% CI: [0.3755, 1.0023], I*: 0%). No influential cases were
removed for this outcome, and thus the effect remained

unchanged. The PI, ranging from 0.3107 to 1.0670, indicates a
consistent anticipated effect in any subsequent studies with
similar interventions.

Based on 6 trials with 560 participants, there was a significant
reduction in challenges related to daily activities, with an effect
size of —1.0639 (95% CI [-1.5665, —0.5614], I*: 44.78%).
Excluding Wang (2014), the effect size shifted to — 0.7967 (95%
CI: [-1.1992, —0.3942], I*: 0%). The PI started with a range of
—2.4270 to 0.2991 and after exclusion narrowed to —1.4502 to
—0.1432, confirming the consistency and reliability of the
intervention effects in future research.

3.7 | Exploring Heterogeneity

The wvariable importance plot of intervention effects on
perceived burden suggests that the source of participants, the
frequency of intervention, the type of diseases and treatment
duration are the most important variables that contribute to
heterogeneity (Figure S6). In the meta-regression and subgroup
analyses, these variables only yielded minimal impact on study
heterogeneity, except for the source of participants (Figure S5
and Table S7). Participants recruited from patient organisations
seem more likely to benefit from the intervention, compared to
those from hospitals, communities and nursing homes.
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Standardised Mean

Study Identifier Country Ncontrol Nintervention  Duration  Risk of Bias Difference SMD 95%—-Cl Weight

Soylemez 2016 Turkey 32 35 long-term  high risk —~— -0.95 [-1.92; 0.03] 12.5%

Aslan 2022 Turkey 70 70 short-term  high risk . -0.81 [-1.49; -0.14] 14.0%

<

Baruah 2021 India 26 29 long-term  high risk —~— 0.08 [-0.99; 1.15] 12.0%

Danucalov 2013 Brazil 21 25 short-term  high risk —'— -1.11 [-2.31; 0.09] 11.4%

Ghaffari 2019 Iran 25 25 short-term  high risk a*— -1.43 [-2.74;-0.12] 10.8%

Pan 2019 China 35 54 long-term  high risk —aa— -1.03 [-1.90; -0.17] 13.1%
=

Shata 2017 Egypt 59 55 short-term  high risk - -3.49 [-4.08;-2.91] 14.3%

Uyar 2019 Turkey 28 26 long-term  high risk — -0.87 [-1.95; 0.22] 12.0%

—_—

Random-effects model e -1.24 [-2.02; -0.46] 100.0%

Prediction interval —— [-3.88; 1.40]

Heterogeneity: /2 = 88%, 12 = 1.0096, p < 0.01 I T T I

Test for subgroup differences (random-effects): Xi =4.85,df =4 (p =0.30) -4 -2 0 2 4

FIGURE 4 | Forest plot of intervention effects on carer depression. Both subgroup (in light grey) and combined (in black) results are visualised.

4 | Discussion

41 | Summary Effects

This comprehensive meta-analysis of interventions to support
carers in LMICs provides evidence that interventions that pro-
vide support to carers can improve the health of both people
with dementia and their carers. Despite recent increases in
epidemiological and other studies of dementia in LMICs,
research on interventions to support carers is still relatively rare
[74], only accounting for 10% of the interventions included in
recent reviews. Our review of 48 studies published between 2008
and 2022 found medium-to-large treatment effects on perceived
burden, depression, anxiety, care-related distress and QoL of
carers. Furthermore, the interventions also led to reductions in
the severity of neuropsychiatric symptoms, and improvements
in ADLs, QoL and cognitive function of people with dementia,
with medium-to-large treatment effects. The effect size was
typically larger than that observed in similar studies from HICs,
which could be a result of either the low quality of study designs
and/or the lack of formal support for carers in the usual care
comparator [15, 22]. These factors lowered the baseline for
mental health status in LMICs [75]. We noted that, for perceived
burden, there was a risk of publication bias, where selective
reporting of positive results may exaggerate the effect size.

4.2 | Quality of Evidence

Low-quality study designs may have caused measurement errors
and compromised randomisation and blinding, introducing
biases to our results. This was consistent with our previous
systematic mapping [20], as well as previous reviews that were
mostly based on interventions from HICs [15, 21, 22]. Regis-
tration of trials and protocols could clearly be improved. As only
one study was partially funded by a real estate developer, and

there was no obvious conflict of interest observed, we believed
that the risk of industry bias was low.

Despite the high risk of bias of included trials, the estimated
effects are robust and may well be observed in similar studies in
the future, due to high consistency across studies suggested by
PIs not overlapping with zero and low heterogeneity after
excluding outliers. However, caution should be exercised in
generalising the results to all types of interventions as the meta-
analysis for each outcome includes different sets of in-
terventions and each intervention is measured for different sets
of outcomes. As a result, an intervention that is effective for one
outcome may be ineffective for another.

4.3 | Factors Affecting Intervention Effects

A strength of this review is that we not only assessed the
quantitative evidence on treatment effects, but also considered
factors that may influence the effectiveness and implementation
of interventions to support carers. In the studies included in this
review, carers of people with dementia were much more likely
to be female (Figure S1), which aligns with the gendered role
described in previous literature [5]. We also observed a higher
female proportion in people with dementia, which may be
explained by the slightly higher susceptibility of women to
develop dementia and their greater life expectancy [76].

Other cultural aspects may also affect an intervention's effect.
Notably, the lack of cultural tailoring may have resulted in the
failure of the ‘Helping Carers to Care’ intervention to replicate
favourable results in Peru and Russia as in India [77]. In
contrast, Gok Ugur et al. (2019) [55] and Duru Asiret et al.
(2016) adapted music therapy and reminiscence therapy to
Turkish culture, which improved the health of people with
dementia and carers. Islamic group spiritual care in two trials
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[43, 69], plus the spiritual care component in an intervention for
Thai Buddhists [70], will require cultural and religious
adaptation.

4.4 | Intervention Types and Targets

By qualitatively reviewing the content of the included in-
terventions, we identified three typical therapeutic targets and
five common strategies:

— Target 1: Dementia care knowledge
« Strategy 1: Provision of knowledge and relevant
information

— Target 2: Care dependency
« Strategy 2: Preserving the cognitive function of people
with dementia
« Strategy 3: Training for behavioural and psychological
symptoms in dementia (BPSD) management

— Target 3: Carers' stress-health process
« Strategy 4: Mind-body interactions
 Strategy 5: Complex skill training

First, in LMICs, carers do not typically conceptualise dementia
care as a burden [35, 78]. Thus, providing basic knowledge
about dementia care could raise their awareness of caregiving as
a burden, encouraging them to seek help when in need. For
example, Dias et al. (2008) showed that the ‘Helping Carers to
Care’ intervention, which trained local informal health workers
to deliver dementia care education to family carers, was effec-
tive in reducing perceived burden and improving the mental
health of carers, while Guerra et al. (2011) [62] showed that the
intervention improved perceived burden, but not their psycho-
logical distress or QoL in Peru. Wang et al. (2012) [61] imple-
mented peer-led group sessions which proved effective in
reducing carer burden and improving QoL.

Second, as dementia progresses, individuals may lose their
ability to self-care, increasing their reliance on carers. Cognitive
and functional training aims to slow this decline, potentially
easing carers' load. Reminiscence therapy [44, 71, 72] has shown
promise in improving the well-being of those with dementia,
albeit with mixed results in reducing carer burden. Managing
behavioural and psychological symptoms of dementia (BPSD)
adds to carer stress [7]. Dyadic interventions, such as Progres-
sively Lowered Stress Threshold (PLST) [65, 66] and Tailored
Activity Program (TAP) [64, 79-81], offer strategies to manage
BPSD. Additionally, alternative therapies like music and
aromatherapy have shown effectiveness in reducing BPSD and
preventing increased carer burden [55, 82].

Third, interventions targeting carers' stress-health process have
gained prominence [10, 83]. Multi-component psychoeducation
programmes have emerged to equip caregivers with stress
management techniques and essential skills for self-care [84].
For example, Hinton et al. (2020) [9] found that a culturally
tailored version of REACH effectively reduced carers' perceived
burden, although it did not significantly impact their knowledge
about dementia. Similarly, Uyar et al. (2019) [85] and Shata

et al. (2017) provided dementia care knowledge and promoted
carer self-care via group meetings, which significantly reduced
carers’ perceived burden.

Mind-body interventions, such as body relaxation [53, 54, 86],
meditation [53, 54], mindfulness [87], and spiritual care [88, 89]
were used for stress management. Norouzi et al. [87] found that
mindfulness-based cognitive therapy improved perceived
burden and depression but did not enhance carers’ QoL. Dan-
ucalov et al. [53, 54] demonstrated that yoga combined with
compassion meditation significantly reduced stress, anxiety,
depression and salivary cortisol levels while enhancing various
aspects of carers' well-being. Kamkhagi et al. [86] showed that
bodily awareness therapy and psychodynamic group therapy
effectively improved perceived burden, QoL and depressive
symptoms, with psychodynamic group therapy more effective in
reducing depression. Mahdavi et al. (2017) [43] provided spiri-
tual care through group sessions, resulting in improved
perceived burden and self-efficacy among carers. Pankong et al.
[70] integrated spiritual care into structured group training,
enhancing carers’ subjective well-being, though without signif-
icant improvements in positive aspects of well-being.

While consistent with previous literature in HICs [13, 15],
multi-component interventions typically show the most signif-
icant health improvements. Our analysis showed that compre-
hensive care interventions [7, 47, 50-52, 90-94], a form of
dyadic intervention monitored and delivered by community
nurses, were consistently effective, yet the interventions were
resource-intensive.

4.5 | Limitations

Our study is subject to several limitations. Firstly, the searches
were conducted 3 years prior to publication. However, the
calculated prediction intervals indicate that additional studies
are unlikely to change the findings. Thus, the conclusions
remain robust and valid despite the emergence of newer studies.

Secondly, although we included widely indexed databases like
Medline, Embase, and PsycINFO, where high-quality research
is typically published, we excluded certain regional databases,
such as Latin American and Caribbean Health Sciences Liter-
ature (LILACS), limiting inclusion of research from these re-
gions. Thus, the samples analysed may not accurately represent
the general populations in LMICs. Notably, included trials were
concentrated in only 12 countries, none of which were classified
as low-income countries.

Furthermore, the scalability of the interventions examined
required further trials. Only three interventions were validated
across different settings: the 10/66 intervention in two studies
[59, 62], the REACH intervention [9], which had prior trials in
the US [10], and the mutual support group [61], which had
previous trials in Hong Kong [67, 68]. As most studies
employed convenience sampling methods, the generalisability
of the results to broader dementia patient populations may be
subject to potential selection bias due to inequities in accessing
care [95].
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4.6 | Future Directions

There are key avenues for enhancing the rigour and relevance of
future research efforts. Firstly, acquiring comprehensive
patient-level data and addressing missing data are essential to
mitigate biases and enable more robust meta-analyses [96, 97].
Patient-level data offer more accurate estimates of between-
group standardized mean differences, reducing the risk of
overestimating intervention effectiveness. Discrepancies, like
those observed with the Helping Carers to Care intervention,
underscore the need for a thorough investigation into missing or
incomplete datasets to better understand the efficacy of various
types of carer support programmes.

Secondly, our subgroup and MetaForest-based analysis
(Table S7 and Figure S6) highlights patient sources as a major
source of heterogeneity. Tailoring interventions to specific
subgroups is crucial, suggesting the potential benefits of
modular designs that allow for flexible combinations of in-
terventions to meet diverse needs. However, understanding the
costs associated with modular approaches remains a critical gap,
particularly in resource-limited settings. Further research needs
to be done to increase trial representativeness and improve the
accessibility and affordability of interventions for carers across
different settings.

5 | Conclusions

In summary, our systematic review of interventions to support
carers of people with dementia in LMICs reveals a concentra-
tion of evidence generation in specific countries, a limited range
of interventions studied, and a notable susceptibility to bias
across the body of evidence. Given the anticipated demographic
shifts in LMICs, there is a clear imperative for increased and
improved research efforts to inform policies that support the
crucial roles of family and other carers of people with dementia.
A coordinated approach to evidence generation, both within
individual countries and across borders, is essential to foster the
development of robust, relevant, and impactful interventions
tailored to the unique challenges faced by these regions.
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