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ABSTRACT

Introduction: The aims of this systematic review and
meta-analysis are to synthesise quality of life (QOL)
of family caregivers of children and young adults with

What is New
Down syndrome (DS) and determine factors affecting . } ) ; ;
their QOL. e Quality of life (QOL) of caregivers of children with

Down syndrome (DS) was found to be lower than
population reference data.

CLINICAL IMPACT

Method: This review was conducted as per Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses guideline. Key search terms were “quality of
life”, “down syndrome"” and “trisomy 21". Meta-analysis
using random effect model was conducted where
feasible. All studies underwent qualitative synthesis.
The study protocol was registered with PROSPERO
(CRD42023413532).

* QOL of caregivers were affected by personal
factors (e.g. age, education and marital
status), child-related factors (e.g. level of
independence and presence of comorbidities)
and environmental factors (e.g. housing, number
of children and support from families).

Results: Eighteen studies with 1956 caregivers were Clinical Implications
included. Of the 10 studies utilising the World Health
Organization Quality of Life Instrument-Brief Version,
5 were included in the meta-analysis. Psychosocial
domain had the highest score with mean (95%
confidence interval [Cl]) of 63.18 (39.10-87.25). Scores
were poorer in physical, environmental and social

domains: 59.36 (28.24-90.48), 59.82 (19.57-100.07)

e The measurement of family caregivers’ QOL is
an important element for high-quality care of
children with DS and should be incorporated into
clinical practice.

and 59.83 (44.24-75.41), respectively. Studies INTRODUCTION

were heterogenous with [? values ranging from ) ] ) ) )
99-100% (P<0.01). The remaining 8 studies used The family caregiver is “any relative, partner, friend
6 other instruments. Qualitative synthesis revealed or neighbor who has a significant personal

that caregivers’ QOL was adversely affected by
child-related factors, such as level of functional
independence, developmental delay, presence of
multiple comorbidities, impaired activities of daily

relationship with, and provides a broad range of
assistance for a person with a chronic or disabling
condition.”” Family caregivers for children with

living and poor sleep quality. Environmental factors
that adversely affected caregivers’ QOL included
number of children, housing and support from the
family. Personal factors that affected caregivers’ QOL
included age, being a single mother, low education
and low income.

Conclusions: QOL of caregivers of children with DS
was lower than population reference data. Understand-
ing the factors that influence family caregivers’ QOL
is an essential step towards improving the QOL of
caregivers and their children with DS.
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chronic illnesses are commonly parents, who fulfil
their children’s physical and emotional needs
while attending to their developmental progress,
education and changing health status.? These
responsibilities may result in caregivers suffering
from physical, psychosocial, emotional, social, and
financial stress and burden.?

The World Health Organization (WHO)
defines quality of life (QOL) as “individuals’
perceptions of their position in life in the context
of the culture and value systems in which they live
and in relation to their goals, expectations,
standards and concerns.”* QOL, often used
interchangeably with health-related quality of life
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or HRQOL,*> allows holistic and longitudinal
assessment of outcomes related to overall health
and well-being.

Down syndrome (DS) is the most common genetic
cause of intellectual disability.” Due to associated
comorbidities®? individuals with DS are typically
dependent on family caregivers. Adolescents and
young adults with DS are at risk of deteriorating
emotional and social well-being,’®" which in part
contributes to continued care of individuals with DS
by the family caregivers even in young adulthood.?

Qualitative studies reported family caregivers of
children with DS to have emotional turmoil, high
rates of depression, burnout and poorer overall
mental health.”®'® Caregivers of children with DS
face variable level of burden and many experience
higher burden of care when their child has
disabilities.’® Encouragingly, the majority of mothers
adapt and gradually accept their child’s condition,™
and caregivers of children with DS have better
psychological well-being and coping skills than
mothers of children with autism or fragile X syndrome.™

We conducted a systematic review and meta-
analysis to synthesise QOL of caregivers of children
and young adults with DS. We included young
adults below 30 years old as they may continue to
live with and depend on their family caregivers. Our
overarching goal is to provide practitioners and
policymakers with evidence to improve the QOL
of caregivers by identifying determinants of better
and poorer QOL. Henceforth, the term children is
used to denote both children and young adults.

METHOD

We performed the review in accordance with the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA)." The protocol

Table 1. Eligibility criteria of studies.

was registered on PROSPERO on 12 April 2023
(CRD42023413532).

Search strategy

We conducted the search under the guidance
of a medical librarian. We searched 4 databases
(PubMed, Embase, Web of Science and CINAHL)
from the inception of respective databases until
24 April 2024, using Medical Subject Headings
(National Library of Medicine's controlled vocabulary
thesaurus used to index articles) or related terms
such as “down syndrome”, “trisomy 21" and “quality
of life”. The term “caregiver” or “parent” was not
included, as inclusion of these terms restricted the
number of articles retrieved. We also searched grey
literature (e.g. Google Scholar and OpenGrey) and
bibliography of relevant articles. Supplementary
Appendix S1 illustrates the search strategy.

Eligibility and selection criteria

Table 1 summarises inclusion and exclusion criteria.
Two authors independently sieved all titles and
abstracts for articles meeting eligibility criteria for
full-text reviews. Any discrepancies were resolved
after discussion with senior authors.

Data extraction

Two authors independently extracted the following
data: study characteristics (e.g. year of study,
country, study design and aims); participant
demographics (e.g. sample size, sex/gender, age,
race, education, employment and family income);
and outcomes (e.g. QOL instruments and results).

Data analysis

We analysed extracted data including subgroup
analysis following the Cochrane Handbook."

Inclusion criteria

Exclusion criteria

Population Studies involving family caregivers of children Studies with DS patients >30 years old; studies that
and young adults (0-30 years old) with combined different age groups where data could not be
Down syndrome (DS) extracted for family caregivers of DS patients <30 years old
Exposure DS or trisomy 21 including mosaic, translocation and Studies with other trisomy disorders, or intellectual
partial trisomy disabilities without DS
OQutcomes Studies on quality of life (QOL) of family caregivers of Studies on QOL of formal caregivers such as healthcare
children with DS from their own perspectives professionals
Study design Quantitative studies; cohort, case control and Qualitative studies, interventional trials, validation studies
case series studies; mixed method studies where of instruments
quantitative data are available
Others Peer reviewed, full-text articles, Consensus statement, reviews, opinions, commentaries,

data available in English

abstracts
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We performed meta-analysis using R version 4.3.1
(R Foundation for Statistical Computing, Vienna,
Austria) if data were available from 4 or more
studies. We chose random effect model due to
the heterogeneity of the studies."” For 1 study'
that presented only the median and interquartile
range (IQR), we estimated the mean and standard
deviation (SD) using the method recommended by
Hozo et al.’” We performed qualitative synthesis of
all studies according to the type of QOL instrument.

Quality assessment

Two authors independently assessed the quality of
studies using the Newcastle-Ottawa Scale.®® Any
discrepancies were resolved through consensus.

RESULTS

We retrieved 2743 articles from literature search.
After deduplication, and title and abstract screening,
18 studies with 1956 caregivers met inclusion
criteria. We included 58 caregivers who participated
in 2 different studies only once.?"?? Out of all the
caregivers, the majority were mothers, accounting
for 78.6% (n=1468). In contrast, 21.4% (n=400)
were fathers; while a small fraction consisted
of grandmothers (n=2). The sex/gender of the

remaining 86 caregivers was not specified. Fig. 1
presents the PRISMA flowchart and Supplementary
Appendix S2 describes the instruments used. Ten
studies used the World Health Organization Quality
of Life Instrument-Brief Version (WHOQOL-BREF)
while 8 studies used 6 other instruments. Table 2 and
Table 3 summarise characteristics and key findings
of the included studies using the WHOQOL-BREF
and other instruments, respectively.

Quality of included studies

Supplementary Appendix S3 outlines the quality
of included studies. The quality of all studies was
satisfactory or better (=5; maximum 10). Inter-rater
agreement between 2 reviewers was 89% (16 out
of 18 studies).

QOL measures using WHOQOL-BREF

The WHOQOL-BREF is an abbreviated version of
the WHOQOL-100, which comprises 100 questions
on the individual’s perception of their health and
well-being.?

The 10 studies involved 970 family caregivers of
children with DS."®2%32 Two studies had parents/
caregivers of typically developing (TD) children as
the comparison group.'®?* Three studies****?’ used

Fig. 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram.

PRISMA 2020 flow diagram for new sy icr which included searches of databases, registers and other sources
[ Identification of lies via datab and regi ] [ Identification of studies via other methods ]
] Records identified from™:
2 Total (n = 2743) Records removed before
§ Pubmed (n = 573) screening: Records identified from:
= Embase (n = 1113) Duplicate records removed (n = Citation searching (n = 1)
H Web of Science (n = 771) 1032)
= CINAHL (n = 286)
— l
Records screened for title and Records excluded**
abstract - (n = 1684)
(n=17111)
Reports sought for retrieval Reports not retrieved Reports sought for retrieval Reports not retrieved
2| |n=27) n=3 (n=1) (n=0)
=
o
: |
Q
0N Reports excluded:
Reports assessed for eligibili R for eligibili
o 524) gibility ——{ Patient demographics (n = 1) (nego1r)ls assessed for eligibility
Measurements and outcomes Reports excluded:
n=4) Duplicates (abstract of included
Letter to the Editor (no usable data) study) (n = 1)
(n=1)
S
H
T Studies included in review
Té (n=18)

*Consider, if feasible to do so, reporting the number of records identified from each database or register searched (rather than the total number across all databases/registers).
**|f automation tools were used, indicate how many records were excluded by a human and how many were excluded by automation tools.

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021,372:n71
doi: 10.1136/bmj.n71 For more information, visit: http://www.prisma-statement.org/
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Table 2. Summary of included studies using the World Health Organization Quality of Life Instrument-Brief Version (WHOQOL-BREF).

Author and Sample size, study Age of children Caregivers' age, Comparison Highest Lowest scoring Total Key factors adversely
publication date, design, instrument with DS, mean = mean %= SD or mode group scoring domain domain OR lowest  score affecting QOL scores
country, setting, SD and/or range (no., %) median and/or OR biggest difference® (score)

study period range in years; difference® (score)

sex (F/M), no. %

Geok 2013, 161, cross-sectional, Mean = SD: Mean: 43.67 NA Social Environment 62.50 Rural household, low
Malaysia, WHOQOL-BREF 9.3 £ 4.2 years SD: 8.49 (68.1) (58.1) education, low income,
2009-2010 F: 161, 100% being single and of

M: 0, 0% older age
AlAhmari 2022,% 261, cross-sectional, Range: 0-14 years Mode: above 40 NA Environment Social NA Education level, number
Saudi Arabia, WHOQOL-BREF (164, 62.8%) (105) 41) of children and average
2018-2019 F: 137, 52.5% monthly income

M: 124, 47.5%

Abbassi 2016, 70, cross-sectional, NA Mean: 36.74 £ 7.5 NA Physical Environment 46.30 Rental housing
Iran, not specified WHOQOL-BREF F: 70, 100% (61.88) (41.63)

M: 0, 0%
Vadakedom 2017, 31, cross-sectional, Mean = SD: Mean: 30.6 NA Social Environment 52.82 Urban families, income
India, 2016 WHOQOL-BREF 1.48 + 0.51 years F: 31, 100% M: 0, 0% (61.32) (50.29) level, mothers with spouses

with higher education level

Buzatto 2008,% 30, cross-sectional, NA Mean: 37 NA Social Psychological NA
Brazil, 2007 WHOQOL-BREF Range: 28-49 F: 24, 80% (80.72) (60.28)

M: 6, 20%
Oliveira 2011, 31, cross-sectional, Mean: 8 years 5 Mode: 40-49 (17, 55%) NA Social Environment NA Education, socio-economic
Brazil, not specified WHOQOL-BREF months F:24,77% M: 7, 23% (69.92) (53.33) factors

Range: 1-16 years
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Table 2. Summary of included studies using the World Health Organization Quality of Life Instrument-Brief Version (WHOQOL-BREF). (Cont'd)

Author and Sample size, study Age of children Caregivers' age, Comparison Highest Lowest scoring Total Key factors adversely
publication date, design, instrument with DS, mean = mean % SD or mode group scoring domain domain OR lowest  score affecting QOL scores
country, setting, SD and/or range (no., %) median and/or OR biggest difference® (score)

study period range in years; difference® (score)

sex (F/M), no. %
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Senses Dinc 2019,'® 75, cross-sectional, Range: 0-3 years Median: 31 Parents/ 2Social Psychological NA Comorbid disorders in
Turkey, 2010-2011 WHOQOL-BREF Range: 18-55 caregivers (14.582) (0.002) the children, number of
F: 75, 100% of healthy children in the household
M: 0, 0% children
Amaral 2020, 82, cross-sectional, Range: Mean: 58.2 Caregivers aEnvironment Physical 62.5 Family income, level of
Brazil, 2017-2018 WHOQOL-BREF DS: 4-30 years SD: 10.8 of typically (6.2) (0.6) dependence on the child
TD: 4-8 years Range 23-78 developing
F: 67,81.7% children
M: 15, 18.3%
Hussin 20223 151, cross-sectional, Mean: 5 years Mean: 43 NA Social (72.55) Psychological NA Older maternal age
Malaysia, not WHOQOL-BREF Range: 1 month to Range: 28-61 and environment (63.25)
specified-2020 17 years F: 151, 100% (72.55)
M: 0, 0%
Tekinarslan 2013,32 78, cross-sectional, Range: 3-18 years Median: 3645 NA Psychological Environment NA
Turkey, not WHOQOL-BREF Range: <25 to >46 (60.47) (57.01)
specified F: 78, 100%; M: 0, 0%

F: female; IQR: interquartile range; M: male; NA: Not applicable/not available; QOL: quality of life; SD: standard deviation
2The differences in individual QOL domain values between the control group and DS group of family caregivers (if applicable).
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Table 3. Summary of included studies using instruments other than the World Health Organization Quality of Life Instrument-Brief Version.

Author and Sample size, study Age of children with Age of caregivers, Comparison Highest domain OR Lowest domain OR Total score
publication date, design, instrument DS, mean = SD and/ mean %= SD or group biggest difference,® lowest difference,?
country, or range in years mode (no., %) or score (SD) score (SD)
setting, study median % SD and/or
period range in years;
gender/sex (F/M), no. %
Cetin 2017,%® 37, cross-sectional Mean £ SD: 7.9 + 3.5 Mean = SD: 40.1 £ 6.1 NA Physical: 15.2 Mental: 12.5 130.5
Turkey, not specified study, SF-36 F: 37, 100%
M: 0, 0%

Bourke 2008,3¢ 250, cross-sectional Mean: 11.9 Mean: 44.4 NA Physical: 50.2 Mental: 45.2 NA
Australia, study, SF-12 F: 250, 100%
2004 to 2005 M: 0, 0%
Darla 2020,% 102, cross-sectional Range: 1-15 Mode: 35-39 (38, 37.25%) NA Cognitive function: 71.67 Worry: 57.33 NA
India, not specified study, PedsQL FIM F: 51, 50%

M: 51, 50%
Rozensztrauch 2023,% 53, cross-sectional Mean = SD: NA NA Cognitive function: Worry: 41.98 (20.95) 57.51 (17.56)
Poland, January 2022 study, PedsQL FIM 6.48 + 4.56 64.53 (24.42) Daily activities: 44.97
to December 2022 Range: 2-18 Family relationship: (23.87)

62.03 (24.49)

Foley 2014,+ 289, cross-sectional Range: 16-30 Range: 37-66 and older NA Physical/material well-being: Emotional well-being: NA
Australia, 2009 study, BCFQOL F: 150, 52% 4.19 3.49

M: 139, 48%
Brown 2006, 33, cross sectional Range: 3-13 Mean (mothers): 38-40 Typically 2Leisure and enjoyment of Support from disability NA
Canada, study, FQOL Mean (fathers): 41-45 developing life (0.821) related services (0.300)
not specified children
Marchal 2013, 98, cross sectional Mean = SD: 7.1 £ 0.6 Median + SD: 41.3 = 4.4 NA Cognitive function (F=11.57) Vitality (F=6.60) NA
Netherlands, study, TAAQOL Range 32.4-51.9
1999 to 2001 F: 84, 86%

M: 14, 14%
Marchal 2016,% 124, cross sectional Range: 11-13 Mothers, mean + SD: NA Fine motor function Vitality (57.2) NA
Netherlands, study, TAAQOL 459 +4.2 Mother 96.3 (9.2)
2012 to 2013 Fathers, mean + SD: Father 98.6 (7.7)

47.8 £5.4
F: 80, 65.5%
M: 44, 35.5%

BCFQOL: Beach Center Family Quality of Life; FQOL: Family Quality of Life; NA: Not applicable/not available; IQR: interquartile range; PedsQL FIM: Pediatric Quality of Life Inventory Family Impact
Module; SD: standard deviation; SF-12: 12-Item Short Form Survey; SF 36: 36-Item Short Form Survey; TAAQOL: TNO-AZL Questionnaire for Adult’'s Health Related Quality of Life; TNO-AZL:

The Netherlands Organization for Applied Scientific Research Academical Medical Center
2 The differences in individual QOL domain values between the control group and DS group of family caregivers (if applicable).
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the 0-20 scale for the WHOQOL-BREF, which we
transformed to 0-100 to enable comparison, using
the formula stated in Supplementary Appendix
S2. Supplementary Appendix S4 presents the
qualitative analysis of these 10 studies.

Quantitative analysis

We conducted a meta-analysis of WHOQOL-
BREF scores on 5 of 10 studies'®263032 with 596
participants. Five studies were excluded as standard
deviation values were unavailable®? or not

Fig. 2. Forest plot of combined data of 5 studies using the World Health Organization Quality of Life Instrument-Brief Version.

Study Total mean sSD Physical health QOL MRAW 95%—Cl Weight
AlAhmari 2022 261 84.00 15.0000 84.00 [82.18;85.82] 20.1%
Hussin 2021 151 71.28 13.5460 e 71.28 [69.11;73.44] 20.1%
Dinc 2019 75 17.86 7.1400 [ 17.86 [16.25;19.48] 20.1%
Tekinarslan 2013 78 58.65 18.3000 .3 58.65 [54.59;62.71] 20.0%
Oliviera 2011 31 65.09 15.3100 e 65.09 [59.70;70.48] 19.9%

Random effectis model 596

———————— 5936 [28.24; 90.48] 100.0%

Heterogeneity: /% = 100%, P =0 11

20 30 40 50 60 70 80 90

Study Total mean SD Psychological health QOL MRAW 95%—Cl Weight
AlAhmari 2022 261 88.00 15.0000 B2 88.00 [86.18;89.82] 20.1%
Hussin 2021 151 63.25 11.1680 E= 63.25 [61.47;65.03] 20.1%
Dinc 2019 75 34.37 4.8600 [ : 34.37 [33.27;35.47] 20.1%
Tekinarslan 2013 78 60.47 16.8600 = 60.47 [56.73;64.21] 19.9%
Oliviera 2011 31 69.89 13.0300 P 69.89 [65.30; 74.48] 19.8%
Random effects model 596 ———==—-=— §3.18 [39.10; 87.25] 100.0%
Heterageneity: 12 = 100%, P=0 I I ' ' '

40 50 60 70 80
Study Total mean SD Environmental QOL MRAW 95%—-Cl Weight
AlAhmari 2022 261 105.00 24.0000 £ 105.00 [102.09; 107.91] 20.0%
Hussin 2021 151 68.94 10.9600 68.94 [67.19; 70.69] 20.0%
Dinc 2019 75 14.85 573008 : 14.85 [13.55; 16.14] 20.0%
Tekinarslan 2013 78 57.01 17.4000 o 57.01 [53.15; 60.87] 20.0%
Oliviera 2011 31 53.33 14.3400 = 5333 [48.28; 58.38] 19.9%
Random effects model 596 ————=————_ 50.82 [19.57; 100.07] 100.0%

Heterogeneity: /* = 100%, P=0 I

20 40 60 80 100
Study Total mean SD Social functioning QOL MRAW 95%—Cl Weight
AlAhmari 2022 261 41.00 10.0000 E5 41.00 [39.79;42.21] 20.4%
Hussin 2021 151 72.55 14.6080 - 72.55 [70.22;74.88] 20.3%
Dinc 2019 75 58.32 11.1100 = 58.32 [55.80;60.83] 20.3%
Tekinarslan 2013 78 57.90 21.7300 —R— 57.90 [53.08;62.72] 19.7%
Oliviera 2011 31 69.92 16.7400 i —— 69.92 [64.03;75.81] 19.3%

Random effectis model 596

—_—— 59.83 [44.24; 75.42] 100.0%

Heterageneity: /2 = 99%, P < 0.01 T
40 45 50

1 T T 1
55 60 65 70 75

Cl: confidence interval; MRAW: raw mean; QOL: quality of life; SD: standard deviation
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calculable from transformed scores.?*?? Fig. 2
shows the forest plot of compiled scores. Funnel
plot was not constructed to measure publication
bias due to the small number of studies.

Psychological health domain had the highest
mean score (95% CI) of 63.18 (39.10-87.25).
Scores were poorer in physical, environmental and
social domains at 59.36 (28.24-90.48), 59.82
(19.57-100.07) and 59.83 (44.24-75.41), respective-
ly. Studies were heterogenous with [? values
ranging from 99-100% (all P<0.01). High hetero-
geneity stemmed from the relatively small number
of included studies and diversity in the population
studied. For example, Senses Dinc et al.’s"® cohort
stands out as an outlier with markedly poor physical,
psychological and environmental health scores,
which could be attributed to high prevalence
(66%) of comorbidities, psychiatric symptoms
and depressive disorders among mothers, high
economic burden and caregiving for the youngest
group of children with DS, aged 0 to 3 years. These
factors may have exacerbated caregiving tasks
for the caregivers and resulted in poorer QOL in
multiple domains. AlAhmari et al.'s? study in Saudi
Arabia reported much lower social functioning
compared to other studies, where 64% of mothers
had more than 4 children.

QOL measures using 36-ltem Short Form Survey
(SF-36) and 12-ltem Short Form Survey (SF-12)

The SF-36 is a self-administered, standardised
scale involving 8 domains of QOL studying
limitations in various aspects in life.** The SF-12 is
an abbreviated version of the SF-36.3¢

Cetin et al. investigated the effects of functional
independence and age of children with DS on the
QOL of 37 mothers in Turkey using SF-36.> The
children were classified into “need observation” and
“independent” using the Functional Independence
Measure. Mothers of “independent” children had
significantly higher QOL compared to children
“needing observation”, particularly in total QOL
and mental subdomain (P=0.036 and P=0.018,
respectively); but no difference was found in
physical subdomain (P=0.062). The children’s age
did not have any effect on the mothers’ QOL.

Bourke et al. explored the relationship of various
characteristics of children with DS on their mothers’
(n=250) physical, mental and overall health in
Australia.** The mothers experienced lower QOL
in physical health domain if their child had current
heart problems or higher body mass index
(P=0.026 and P=0.006, respectively). Mothers
of children with DS fared worse in mental health
(mean [SD] 45.2 [10.6], P<0.0001) than mothers of

children without DS. Higher scores on the child’s
Developmental Behavior Checklist, which indicates
poorer behaviour, were significantly associated
with lower maternal physical and mental health.
The child’s age and sex, number of siblings, and
maternal factors (education, family income and
partner status) did not affect maternal QOL.

QOL measures using Pediatric Quality of Life
Inventory Family Impact Module (PedsQL FIM)

PedsQL FIM 4.0 is a 36-item, self-reported QOL
instrument for parents of children with chronic
health conditions.?’

Darla et al. studied 51 caregivers of children
with DS in South India; majority were from upper-
middle to upper class urban backgrounds.*® Most
of the caregivers experienced an average to good
QOL (mean 68.98). They were most affected by
worry (57.33%, z score = -1.91) and least affected
in cognitive functioning (71.60%, z score = 1.22).
Older caregivers (35-50 years) reported better
QOL than younger caregivers (20-35 years). Upper-
middle class caregivers reported better QOL
compared to upper class caregivers (70.20 versus
59.92, respectively). Parents with children who had
fewer comorbidities reported better QOL (73.78
for no comorbidities, 62.34 for 4 comorbidities).
There was no correlation of QOL with the birth
order and number of siblings.

Rozensztrauch et al. studied 53 Polish parents,
and the relationship between child’s QOL and
parental QOL.** The total mean (SD) score was
57.51 (17.50), with worry and daily activities the
worst affected domains. There was a positive
association between the child’s QOL and the QOL
of their parents and family functioning, indicating
that parental perception of better QOL in the child
is positively correlated with parental QOL.

QOL measures using Beach Center Family
Quality of Life Scale (BCFQOL)

BCFQOL is a self-report scale measuring quality of
family life. 40

Foley et al. studied 150 families of young adults
with DS in Australia. Family QOL was correlated
with activities of daily living (ADL) and day
occupations of young adults with DS.*" Families
were most satisfied with their physical/material
well-being (mean [SD] 4.19 [0.72]) and least
satisfied in emotional well-being (mean [SD] 3.47
[1.00])). An open employment programme (mean
[SD] 107.15 [13.63]), compared to sheltered
employment (mean 94.91 [16.01]) or day recreation
programmes (mean [SD] 93.24 [22.25]), improved
family QOL moderately (P<0.001). Family QOL

Ann Acad Med Singap Vol 53 No 8 August 2024 | annals.edu.sg
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was higher in children with DS with higher
ADL abilities. Factors that elevated family QOL
included higher levels of familial support (P<0.001)
and access to services that enhance ADL functions.

QOL measures using Family Quality of Life (FQOL)

FQOL is a self-report instrument that measures
family’s QOL in nine domains.*

Brown et al. compared QOL of families in Canada
who had children with DS (n=33), children with
autism (n=18) and TD children (n=18, control
group).*? The control group had higher satisfaction
than families of children with disability (DS and
autism) in 8 of the 9 domains (the domain of
disability-related services is not relevant to TD
children). Families with children with DS had
statistically higher satisfaction scores than families
with children with autism except for support for
disability-related services domain. In spiritual and
cultural belief, parents of children with DS reported
lower scores than parents of autistic children
(P<0.001). QOL of families with children with DS
compared to the control group were statistically
lower in the domains of health (P<0.01), financial
well-being (P<0.05) and support from others
(P<0.001).

QOL measures using The Netherlands Organiza-
tion for Applied Scientific Research Academical
Medical Center Questionnaire for Adult's Health-
Related Quality of Life (TAAQOL)

TAAQOL has 45 items in 12 domains.?’ Marchal
et al. studied the effect of socio-demographic,
child  functioning and psychosocial factors
on QOL of 98 parents of children with DS in
Netherlands.?'  Psychosocial  variables (social
support, quality of partner relations and time
pressure) affected QOL domains of cognitive
functioning, social functioning, daily activities and
vitality. Socio-demographic factors (gender of child
and parent, and parental educational level) had
less effect on parental QOL. Cognitive function was
most dampened by night sleeping hours of child
(P<0.01) and parents giving up a hobby since birth
of child (P<0.01). Social functioning was most
predicted by quality of inter-partner relations
(P<0.001). Daily activities QOL domain was best
predicted by whether parents had time to care
for ill friends or family (P<0.01), and vitality was
best predicted by whether parents had sufficient
personal time (P<0.01).

In another study, Marchal et al. studied QOL of
124 parents of 88 adolescents (11-13 years old)
with DS compared to a control group, and QOL
fluctuations when the children were aged between
6 to 8 years old.?? There were 58 parents with
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children with DS who had participated in the
preceding study by the same authors.?’ Mothers of
adolescents with DS compared to control group,
reported lower score in the sexuality domain of
QOL (P=0.001), while no QOL domain differed
significantly in fathers. Fifty-eight parents of
children with DS participated at 2 time points
(children at age 6-8 years and 11-13 years).?"?
Parents of 11-13 years old reported improved trend
in cognitive functioning (mean [SD] 65.9[31.1] versus
74.4 [26.8]; P=0.035) and aggressiveness (mean
[SD] 85.6 [17.0] versus 90.4 [15.9]; P=0.041), where
a higher score in aggressiveness indicates better
functioning over time. The other QOL subdomains
did not differ between the 2 time points.

DISCUSSION

To our knowledge, this is the first systematic review
and meta-analysis of QOL of family caregivers of
children and young adults with DS.

Our meta-analysis showed poorer scores
among caregivers of children with DS compared to
population norms of WHOQOL-BREF (who may or
may not be involved in caregiving tasks) in high-
and middle-income countries. Among caregivers
of children with DS, the highest score was in
psychological health with a mean of 63.18 (95%
Cl 39.18-87.28); all other domain scores were
below 60. In comparison, population norms of
Australian adults ages 20-79 years were: psychologi-
cal health mean 70.6 (SD 14.0); physical health,
mean 73.5 (SD 18.1); social relationship, mean 71.5
(SD 18.2) and environmental, mean 75.1 (SD 13.0).%3
Similarly, population norms in Brazilian adults aged
20-63 years were: psychological health, mean 65.9
(SD10.8); physical health, mean 58.9 (SD 10.5);
social mean 76.2 (SD18.8) and environmental 59.9
(SD14.9).#* All 5 studies in the meta-analysis were
from non-Western countries; therefore, generalisa-
bility could be limited to countries with similar
socio-economic background. As QOL depends
on personal and socio-cultural factors as well as
individual values and expectations, interpretation
of QOL data needs to consider these factors.
Furthermore, 4 individual case-control studies
generally reported lower QOL in caregivers of
children with DS compared to TD children.8222442

QOL of the caregivers is affected by various
factors. Child-related factors included level of
functional independence,?*** poor development,®
presence of multiple comorbidities,'®*® impaired
ADL*" and poor sleep quality.?’ Environmental
factors included the number of children,? quality
of housing? and support from family.*" Personal
factors included age of the caregivers,®' being a
single mother,?® and having a low education and low
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income among mothers.?® Belief in organised
religions had a positive impact of QOL.% Of note,
the vast majority of individuals with DS, even in
countries with good social support, continue to
live with their family.*!

Children and young adults with DS experience
significant changes from infancy to young adulthood.
During infancy, families grapple with the diagnosis
(especially if it was not identified through antenatal
screening) and cope with congenital conditions such
as congenital heart diseases, feeding difficulties and
gastrointestinal malformations.” These challenges
may contribute to the reported poor QOL among
parental caregivers of younger children.”® As the
child’s congenital conditions are treated or improve,
and the family adjusts to the diagnosis, coupled
with the typical pleasant demeanour of children
with DS, caregivers’ QOL tends to improve during
early childhood. However, during adolescence and
young adulthood, individuals with DS face new
challenges, including social adjustments, peer
relationships, and a higher prevalence of anxiety
and depression. The phenomenon known as
idiopathic regression in DS, further impacts the
well-being of individuals with DS."" As the QOL of
family caregivers is closely related to QOL of the
children with DS,* it is prudent to screen caregivers’
QOL with higher frequency during infancy, late
childhood and adolescent years.

Twelve out of 18 studies were from non-Western
countries. Some studies included rural population,
thereby increasing the diversity of the study
population.?>?® As QOL is highly dependent on
socio-cultural context, this global representation is
a promising step towards broader understanding
of QOL of family caregivers caring for children with
DS from a diverse perspective.

We recommend using WHOQOL-BREF as a
preferred tool to investigate QOL of caregivers
caring for children with DS as this tool is more
widely used, validated in many languages and free
of cost. This would enable researchers to compare
results across studies and aggregate data for future
meta-analyses.

We would like to highlight several limitations. In
the search strategy, we did not include intellectual
disability, which could have broadened the search
and plausibly retrieved more studies that included
people with intellectual disabilities related to
DS. We deviated slightly from the PROSPERO
application where we specified an upper limit of age
of 21 years, but we expanded the upper boundary
of age to 30 years. Studies were heterogenous as
reflected in the I? values. We posit that one of the
primary reasons for this heterogeneity is the wide

age range of children and young adults with DS
(age range 1 month to 30 years) included in the
studies. Across this wide age range, individuals
with DS undergo significant changes in their
developmental and medical needs, and emotional
maturity resulting in varied caregiving tasks that
can affect the QOL of caregivers. Most of
participants in the studies were mothers, with
underrepresentation of the fathers. In a few studies,
a minority of the caregivers were not parents (e.g.
maid, grandparents or sibling)? or not specified.*
There was only 1 longitudinal follow-up study with
a short follow-up duration (<5 years).? As the life
expectancy of individuals with DS continues to
improve, there is a need to investigate QOL of
young adults and older individuals with DS living
in diverse socio-cultural settings.

CONCLUSION

In this comprehensive review, we have identified
several critical areas for future research. First, there
remains a significant gap in longitudinal cohort
studies conducted over an extended period. Such
studies are essential to understand how caregivers’
QOL evolves as their children with DS experience
changes in their developmental, psychosocial
and medical needs. Second, existing research
predominantly focuses on female caregivers,
typically mothers. However, to gain a more holistic
perspective, it is crucial to explore the views of male
caregivers as well and consider the input of other
extended family members, such as grandparents
and siblings. Last, there is a pressing need to
determine the barriers and challenges at the
practice level to implement QOL measures directed
to the patients and their family caregivers.

Our systematic review fills a void in our contem-
porary understanding of QOL in caregivers of children
with DS. Periodic assessment of QOL of family
caregivers is needed to identify caregivers at risk
of poorer QOL and institute appropriate measures.
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