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ABSTRACT

Background and aim: Autism spectrum disorder (ASD) imposes substantial caregiving demands, often di-
minishing parental quality of life (QoL). This systematic review and meta-analysis aimed to quantify parental
QoL using the WHOQoL-BREF, compare outcomes by caregiver subgroup (mothers, fathers, both parents) and
identify domain-specific patterns.

Methods: According to PRISMA guidelines, systematic searches in PubMed, Scopus, Web of Science, Sci-
enceDirect and Google Scholar included cross-sectional and case—control studies using WHOQoL-BREF.
Pooled means were calculated for each domain and overall QoL, with heterogeneity assessment and sensitivity
analysis.

Results: Our analysis revealed an overall mean QoL score of 41.59. The analysis also showed a consistent
and significant gradient in parental QoL based on caregiving arrangements. Parents sharing childcare respon-
sibilities reported a markedly superior overall QoL (mean score: 52.51) compared to those in father-led (29.75)
or mother-led (27.56) arrangements. This hierarchical pattern, in which dual-parent caregiving was associ-

ated with the highest well-being, followed by father-led and then mother-led care, was consistently observed
across all four domains of quality of life. The most pronounced disparities were identified within the social and
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ticularly sensitive to the caregiving model.

environmental domains (total domain scores of 36.43 and 36.59, respectively), suggesting these areas are par-

Conclusions: Parents of children with ASD experience reduced QoL, especially in social and environmental

domains. The key finding indicates that shared caregiving is a strong correlate of optimal parental QoL. Moth-
ers are disproportionately affected, while shared caregiving appears protective. These findings support family-
centered interventions and policies promoting caregiver well-being. (www.actabiomedica.it)
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Introduction

Autism Spectrum Disorder (ASD) is a complex
neurodevelopmental condition that typically mani-
fests in early childhood and is characterized by persis-
tent deficits in social interaction and communication,
alongside restricted, repetitive patterns of behavior,
interests, or activities (1). In recent decades, the global
burden of ASD has risen markedly, reflecting both im-
proved diagnostic capabilities and a genuine increase
in prevalence. According to global estimates from
2021, approximately 61.8 million individuals were liv-
ing with ASD, corresponding to an age-standardized
prevalence rate of 788.3 per 100,000 population.
Prevalence was notably higher in males (1064.7 per
100,000) compared to females (508.1 per 100,000),
reflecting well-established sex differences in ASD di-
agnosis. Moreover, ASD accounted for an estimated
11.5 million disability-adjusted life years (DALYs),
underscoring its significant non-fatal disease burden,
particularly among children under five years of age
and populations in high-income countries (2). Rais-
ing a child with ASD imposes substantial and long-
term demands on families, particularly on primary
caregivers, who are typically parents or close relatives
(3). While the majority of therapeutic and educational
interventions focus on addressing the developmental
and behavioral challenges experienced by the child,
considerably less attention has been directed toward
the psychological and emotional needs of caregivers
themselves (4). Nevertheless, primary caregivers often
endure significant stress, emotional exhaustion, and

social isolation, stemming from the sustained respon-
sibility of managing the complex and evolving needs
of a child with ASD. Over time, this burden may lead
to the neglect of caregivers’ own physical and mental
well-being, contributing to reduced QoL, elevated risk
of anxiety and depression, and impaired social func-
tioning (5). Moreover, studies consistently show that
caregivers, especially mothers, of children with ASD
face significantly higher levels of stress, self-stigma,
anxiety, and depression than caregivers of children
with typical development, leading to a lower QoL (6).
Although parental stress in families raising children
with ASD has been well documented, the QoLau of
caregivers remains an insufficiently explored aspect.
QoL is a multidimensional indicator of well-being,
encompassing emotional, physical, social, and occupa-
tional domains, all of which are often compromised
in long-term caregiving. Many parents, particularly
mothers, often face the necessity of leaving paid em-
ployment to provide full-time care, which significantly
diminishes their overall QoL. Studies show that when
caregiving responsibilities fall on a single parent, QoL
tends to be lower compared to families where both
parents share caregiving duties and can distribute the
burden more evenly. It is also important to recognize
that children with ASD represent a highly heterogene-
ous group: not all of them become fully dependent on
their caregivers. The severity of symptoms, presence of
co-occurring conditions (such as intellectual disability,
hyperactivity, or aggression), and the level of support
required can range from mild to very high. These dif-
ferences directly affect the degree of caregiver burden
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and, consequently, their psychological and social well-
being. Although research on ASD has expanded
considerably, caregiver QoL, especially in relation to
gender dynamics and caregiving roles, continues to be
underexplored in the academic literature. This system-
atic review and meta-analysis aim to synthesize exist-
ing evidence on caregiver QoL, quantify pooled QoL
estimates, and examine differences between mothers,
fathers, and both parents. In doing so, it addresses a
critical research gap and offers new perspectives for
developing tailored support strategies for families rais-

ing children with ASD.

Materials and methods

Study registration

This systematic review was conducted in ac-
cordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
guidelines (7). Eligible studies published prior to
June 15, 2025, were identified and evaluated. The re-
view protocol was prospectively registered with the
International Prospective Register of Systematic Re-
views (PROSPERO) under the registration number
CRD420251086038, following a preliminary search to
ensure that no existing or ongoing reviews addressed
the same research question.

Table 1. Search strategy used for the systematic review.

Search strategy

The comprehensive list of databases and search
engines was searched: PubMed, Scopus, Web of Sci-
ence, ScienceDirect, and Google Scholar. Filters ap-
plied included publication in English, publication
in scholarly journals, and document types limited to
articles, research articles, and early access articles. No
restrictions were placed on the year of publication.
The search strategy was developed after a test search
in PubMed to identify relevant keywords from titles,
abstracts, and MeSH terms related to parental QoL in
families of children with ASD. Based on this search,
the following search terms were used: parental AND
“quality of life” AND “autism spectrum disorder”
AND children. Further details on the search strategy
are provided in Table 1.

Eligibility criteria, study selection and data
collection

Table 2 presents the eligibility criteria used to
select articles in accordance with the Population,
Exposure, Comparator, Outcome, and Study Design
(PECOS) framework. The Population included stud-
ies involving mothers, fathers, or primary caregivers
of children diagnosed with ASD. Studies were ex-
cluded if they focused on caregivers of individuals
and adults with ASD, with no restriction on the age

Database Search Date | Search Fields | Search query Filters
PubMed 10.06.2025 | Title, Abstract, | parental AND “quality of life” AND “autism | Language: English
Keywords spectrum disorder” AND children No restriction on document
type
Scopus 10.06.2025 | Title, Abstract, | parental AND “quality of life” AND “autism | Language: English
Keywords spectrum disorder” AND children Document Type: Articles
Web of Science | 10.06.2025 | Title, Abstract, | parental AND “quality of life” AND “autism | Language: English
Keywords spectrum disorder” AND children Document Type: Articles
and Early Access
ScienceDirect 10.06.2025 Title, Abstract, | parental AND “quality of life” AND “autism | Language: English
Keywords spectrum disorder” AND children No restriction on document
type
Google Scholar | 10.06.2025 | Title parental AND “quality of life” AND “autism | Language: English
spectrum disorder” AND children No restriction on document
type
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Table 2. Inclusion and exclusion criteria of study selection based on the PICOS framework.

PICOS framework Inclusion criteria Exclusion criteria
Population Studies with mothers, fathers or primary Studies on adults with ASD; studies with other
caregivers of children diagnosed with ASD neurodevelopmental disorders without ASD group
Intervention/Exposure | Studies measuring parental QoL using Studies using non-validated or other instruments;
WHOQoL-BREF with the following domains: | studies assessing only psychological distress
Physical, Psychological, Social, Environmental
Comparator Not applicable Not applicable
Outcome Studies with parental QoL across WHOQoL- | Studies without QoL outcomes across domains;
BREF domains studies focused on other health outcomes
Study Design Cross-sectional, case-control Reviews, meta-analyses, randomized control trials,
conference abstracts, case reports, editorials, non-
English publications

of the individual with ASD, or included participants
with other neurodevelopmental disorders without a
distinct ASD group. The Exposure included studies
that assessed parental QoL using the World Health
Organization Quality of Life-Brief (WHOQoL-
BREF) instrument, which measures four domains:
physical health, psychological well-being, social re-
lationships, and environmental factors. Studies were
excluded if they used non-validated or alternative
QoL tools, or focused solely on psychological dis-
tress outcomes such as anxiety, depression, or stress
without assessing overall QoL. No comparator was
applicable. The Outcome included the assessment of
parental QoL across the four domains of the WHO-
QoL-BREF instrument. Studies were excluded if
they did not assess QoL across domains or if they
focused on unrelated health outcomes. The Study
design included cross-sectional and case-control
studies. Studies were excluded if they were reviews,
meta-analyses, randomized controlled trials, confer-
ence abstracts, case reports, editorials, or non-Eng-
lish language publications.

The eligibility assessment and data collection were
conducted in accordance with the PRISMA guidelines
(7). Two independent researchers performed a stand-
ardized search (M.T. and I.K.). After searching all da-
tabases, the results were combined and duplicates were
removed using Mendeley reference manager (8). Only
unique references were screened for relevance based on
titles and abstracts. In the final stage of the eligibil-
ity assessment, full-text articles were reviewed against

the predefined inclusion and exclusion criteria based
on the PICOS framework. When the full text of a
study was unavailable, the authors were emailed twice
to request a copy. Relevant data were extracted using a
standardized data collection form. The following vari-
ables were extracted from each study: the first author’s
last name, year of publication, country, study design,
sample size, study respondents (e.g., mothers, fathers,
or both), child’s ASD diagnosis status, assessment set-
ting, QoL measurement tool used to confirm the eli-
gibility (only studies that used WHOQoL-BREF to
assess the QoL were included), QoL domains assessed
(physical, psychological, social, environmental), age of
the respondents, age of the children with ASD, and
mean and standard deviation (SD) measures across
WHOQoL-BREF domains. Data extraction was per-
formed independently by two reviewers. The two data
sheets were cross-checked and merged. Any discrep-
ancies between reviewers regarding study inclusion or
data interpretation were discussed with a third author
(L.Y.) until consensus was reached, and then data were
combined.

Meta-analysis

The meta-analysis was conducted using RStudio
(version 2024.12) (9) in R (version 4.3.2) (10). Two
R packages, meta and metafor, were used to conduct
the meta-analysis of proportions related to paren-

tal QoL outcomes. The pooled mean scores for each

WHOQoL-BREF domain (physical, psychological,
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social, and environmental) and their corresponding
95% confidence intervals (CI) were estimated using
a random-effects model to account for expected het-
erogeneity across studies (11). Forest plots were gen-
erated to visually display the pooled estimates and
the variability across studies. In addition, summary
tables were prepared to present the characteristics of
included studies and extracted QoL outcomes. Het-
erogeneity was assessed using the I? statistic, which
quantifies the proportion of variability attributable
to between-study differences rather than sampling
error (12). To explore potential sources of hetero-
geneity, meta-regression analysis was performed us-
ing the year of publication of the study. To assess
the robustness of the findings, sensitivity analyses
were conducted, using the influence analysis, which
helped determine if any individual study had a dis-
proportionate impact on the overall results. Publica-
tion bias was evaluated using funnel plot asymmetry
and Egger’s regression test significance (11). Sub-
group analyses were conducted to compare results

across the respondents in the study (mother vs. fa-

ther vs. both).

Risk of bias

The methodological quality of the included stud-
ies was assessed using an adapted Newcastle-Ottawa
Scale (NOS) specifically modified for cross-sectional
and case-control study designs (13).This instrument
evaluates studies across three core domains: participant
selection, group comparability, and ascertainment of
outcomes or exposures. The selection of this instru-
ment was based on its recognized capacity to evaluate
key methodological dimensions, including selection,
comparability, and outcome or exposure assessment,
across a range of observational study designs. Further-
more, the NOS enables direct comparison of study
quality across different observational designs, which
was particularly relevant for this review encompass-
ing both case-control and cross-sectional studies. For
cross-sectional studies, the adapted Newrcastle-Ot-
tawa Scale (NOS) comprised six questions distributed

across three domains: selection (3 items), comparability
(1 item), and outcome assessment (2 items). Each item
could be awarded up to one point, with a maximum of
two points allocated for comparability, yielding a total
possible score of 7. The selection domain assessed rep-
resentativeness of the sample, sample size justification,
and non-respondents. The outcome domain included
assessment of outcome validity and use of appropriate
statistical tests. Similarly, for case-control studies, the
NOS included eight questions across three domains:
selection (4 items), comparability (1 item), and ex-
posure (3 items). The selection domain examined ad-
equacy of case definition, representativeness of cases,
selection of controls, and definition of controls. The ex-
posure domain assessed ascertainment of exposure, use
of the same method for both groups, and non-response
rate. The maximum score was also 7, with comparability
receiving up to 2 points, and all other items scored as
1. All studies were independently assessed for quality
by two reviewers who had reached a prior agreement
on the scoring procedure. Any disagreements were re-
solved through discussion with a third reviewer. Inter-
rater agreement was calculated to ensure consistency
in evaluation. Studies scoring five points or higher on
both versions of the NOS were considered to be of sat-
isfactory methodological quality and were included in
the final synthesis of this systematic review (14,15).

Certainty of evidence evaluation

Adhering to the guidelines from the Cochrane
Handbook for Systematic Reviews of Interventions,
we assessed the certainty of evidence using the Grad-
ing of Recommendations Assessment, Development,
and Evaluation (GRADE) framework (16). Further-
more, this assessment followed the procedures out-
lined in research notes on the evaluation of GRADE
in systematic reviews (17). Certainty of evidence was
calculated in RStudio, using the “GRADE” package.
This framework comprises five domains: Risk of Bias,
assessed using the NOS for cross-sectional and case-
control studies checklists mentioned earlier; Inconsist-
ency, assessed via the I? statistic; Indirectness, assessed
via PICO criteria; Imprecision, assessed by determin-
ing if the 95% CI of the pooled estimate crosses the
threshold of interest; and Publication Bias, assessed
using Egger’s test results.
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Results

Study selection and characteristics of the
included studies

A total of 946 records were identified through
systematic searches in four electronic databases and a
search engine: Scopus (n = 261), PubMed (n = 412),
Web of Science (n = 220), ScienceDirect (n = 33), and
Google Scholar (n = 20). After removing 330 dupli-
cates, 616 unique records were screened based on ti-
tles and abstracts. Of these, 434 records were excluded
for not meeting the inclusion criteria. The full texts
of 182 potentially eligible articles were sought, but 12
could not be retrieved. Consequently, 170 full-text ar-
ticles were assessed for eligibility. Following a detailed
review, 157 articles were excluded for the following
reasons: not using the WHOQoL-BREF instrument
(n =130) (18), incorrect article type (n =5) (19), ab-
sence of parental QoL assessment (n = 9) (20), focus
on the child’s QoL rather than the parent’s (n=1),
reporting only an overall QoL score without domain-
specific results (n = 10), and inclusion of parents of
adults (aged 18 and above) with ASD rather than par-
ents of children with ASD, as specified in the eligibil-
ity criteria (n = 2) (21). The full study selection process
is illustrated in the PRISMA 2020 flow diagram
(Figure 1).

A total of 13 studies met all PICOS-based in-
clusion criteria and were included in the final
meta-analysis. These studies were conducted across
various countries. Two studies were case-control, and
eleven studies were cross-sectional. Respondents’ mean
age ranged from 34.4 to 49.6 years. Across all studies,
the children were younger than 18 years, although the
exact age distribution differed by study. Further details
on study characteristics and participant demographics
are presented in Table 3.

Meta-analysis of parental quality of life in
autism spectrum disorder

The results of the meta-analysis evaluating paren-
tal QoL across the four WHOQoL-BREF domains,
stratified by caregiver subgroups (mother, father, or
both parents), are summarized in Figure 2 and Figure

S1. Panel A (Figure 2) shows a forest plot of pooled

mean environmental QoL scores, stratified by car-
egiver subgroups of children with ASD. The mother
subgroup included six studies and yielded a pooled
mean score of 30.63 (95% CI: 11.88-49.38; 12 =
100%). The father subgroup, based on three studies,
had a pooled mean score of 33.53 (95% CI: =30.97 to
98.03; 12 = 100%), with a wide confidence interval in-
dicating high uncertainty. The both-parents subgroup
included seven studies, with a pooled mean score of
43.03 (95% CI: 21.83-64.22; 12 = 100%). Overall,
the combined pooled mean environmental QoL score
across all subgroups was 36.59 (95% CI: 25.39-47.79;
I2 = 100%). Test for subgroup differences was not sig-
nificant (p=0.54). Panel B (Figure 2) presents a for-
est plot of pooled average scores for the social QoL
scores, stratified by caregiver subgroups of children
with ASD. The mother subgroup included six stud-
ies and showed a pooled mean score of 30.31 (95%
CI: 13.29-47.33; I? = 100%). The father subgroup was
based on three studies and had a pooled mean score
of 31.39 (95% CI: —21.64 to 84.41; I2 = 100%), with
high variability. The both-parents subgroup included
seven studies and had a pooled mean score of 43.89
(95% CI: 22.83-64.95; 12 = 100%). Overall, the total
pooled average score across all subgroups was 36.43
(95% CI: 25.75-47.10; I> = 100%). Test for subgroup
differences was not significant (p=0.44). Panel C
(Figure 2) presents a forest plot of pooled average
overall QoL scores, stratified by caregiver subgroups
of children with ASD. The mother subgroup included
three studies and had a pooled mean score of 27.56
(95% CI: -5.16 to 60.28; I2 = 100%), with high hetero-
geneity. The father subgroup included only one study,
reporting a mean score of 29.75 (95% CI: 27.15-
32.35). The both-parents subgroup included five stud-
ies and showed a pooled mean score of 52.51 (95%
CI: 24.37-80.65; I? = 100%). Overall, the total pooled
average score across all caregiver subgroups was 41.59
(95% CI: 25.02-58.17; I> = 100%). Test for subgroup
differences was not significant (p=0.08).

Meta-regression by publication year

Figure 3 Panel A presents the meta-regression of
effect sizes for environmental QoL scores by year of
publication. A statistically significant positive trend
was observed (p = 0.0192), indicating that more recent
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studies tended to report higher mean scores. Panel B
(Figure 3) presents the meta-regression of effect sizes
for social QoL scores by year of publication, suggest-
ing higher mean scores in recent studies, despite notable
variability (p = 0.0112). Panel C (Figure 3) shows a sta-
tistically significant positive trend in overall QoL scores
over publication years (p = 0.0062), suggesting that
more recent studies report higher effect sizes. How-
ever, the wide confidence interval and variability among

studies indicate that this trend should be interpreted
with caution. Meta-regression results for physical and

psychological QoL domains are presented in Figure S2.
Sensitivity analysis

Sensitivity analyses showed that no individual
study significantly influenced the pooled results, con-
firming the robustness of the findings, as presented
in Figure 4 (Panels A-C). Influence analysis results

[ Identification of studies via databases and registers
) g
= Records identified from:
= SLODUS.(N=261) Records removed before
3 Pubmed (n=412) screening:
= Web of science (n=220) —> Duplicate records gmoved. .
c Science Dject.(n=33) (n=330)
S Google §cholar. (n=20)
Y
Records screened »| Records excluded
(n=616) (n=434)
v
Reports sought for retrieval Reports not retrieved
2| | (=182 7| (0=12)
'c
Q
o
8 \4
N Reports excluded:
Re_ports assessed for eligibility ]| Different article type (n = 5)
(n=170) Used a different Qo instrument
(not WHOQQL-BREF) (n = 130)
QoL. assessed for children, not
parents (n =1)
No quality of life assessment
reported (n =9)
v Only total QoL. score reported, no
domain-specific data (n = 10)
o Caregivers of adults with ASD
S Studies included in review not ciqmildren (n=2) '
3| | (m=13)
(3]
=

Figure 1. PRISMA flowchart of study inclusion.
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Table 3. Description of the included studies.

Last name, year Design Country Sample | Respondent Caretaker age (yrs) | Age of child with
size ASD (yrs)
Pisula, 2017 Cross- Poland 49 Mother 39.56 £ 5.50 10.24 + 3.24
(24) sectional Father 41.87 £5.17
McAuliffe, 2017 Cross- Ireland 51 Mother 38.41 £5.24 7.72 +2.44
(25) sectional
Papanikolaou, 2022 | Cross- Greece 56 Both parents 49.6 +7.8 73+33
(26) sectional
Ahmed, 2023 Cross- Jordan 100 Father < 35 yrs = 33.3 %; 18 <
(27) sectional 101 Mother 35-45 yrs = 41.3 %;
>45yrs =25.4 %

AlHefdhi, 2024 Cross- Saudi Arabia | 99 Both parents NA 1-5 yrs = 62.6%
(28) sectional 6-10 yrs = 27.3%

11-15 yrs = 8.1%

16+ =2%
Mannion, 2023 Cross- Ireland 409 Both parents 40.34 + 6.82 9.19 + 3.62
(29) sectional
Masuri, 2023 Cross- Malaysia 73 Both parents Majority 31-40 years 6.48 + 3.00
(30) sectional (68.5%); age coded
mean = 2.14 + 0.58

Pondé, 2023 Cross- Brazil 108 Mother NA 18 <
(31) sectional
Raju, 2023 Case-control | India 30 Both parents NA 0-5 yrs (26.7%),
(32) 6-10 yrs (50%),

11-12 yrs (23.3%)
Alenezi, 2024 Cross- Saudi Arabia | 394 Both parents 39.3+8.7 68 years (43.8%)
(33) sectional
Dijkstra-de Cross- Netherlands | 55 Mother 34.4 +4.69 4.6 1.1
Neijs,2024 sectional Father median age = 37.0
(34) years, IQR = 6.0
Mohammadi, 2024 | Case-control | Iran 70 Mother 35.97 £ 5.90 8.17 £291
(35)
Al Mansoor, 2025 | Cross- Saudi Arabia | 59 Both parents 39.56 +10.00 18 <
(36) sectional

NOS Risk of bias evaluation and certainty

for physical and psychological QoL domains are pre-
sented in Figure S3.

Assessment of publication bias revealed sig-
nificant funnel-plot asymmetry across all QoL
domains with significant Egger’s regression test re-
sults: environmental QoL (p = 0.0020), social QoL
(p = 0.0001), and overall QoL (p < 0.0019). Funnel
plots are presented in the supplementary materials
(Figure S4).

of evidence assessment

According to the NOS risk-of-bias assessment,
all included studies demonstrated acceptable method-
ological quality, each scoring at least 5 out of a possible
7 points on the respective NOS scale. Details of the
assessment are provided in Table S1. Certainty of evi-
dence assessment results are presented in Table 4 for
all meta-analytic outcomes. All five pooled estimates
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A

Study or Mean Mean
Subgroup Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
parents = Mother

McAuliffe, 2017 13.59 218 51 6.3% 13.59[12.99; 14.19] o

Pisula, 2017 1390 298 49 6.3% 13.90[13.07; 14.73]  +]

Mohammadi, 2024 28.14 10.71 70 6.3% 28.14[25.63; 30.65] -+

Ahmed, 2023 29.75 19.00 101 6.2% 29.75[26.04; 33.46] | K

Ponde, 2023 36.65 15.93 108 6.2% 36.65 [ 33.65; 39.65)
Neijs,2024 61.94 974 55 6.3% 61.94[59.37;64.51]
Total (95% ClI) 434 37.5% 30.63 [ 11.88; 49.38] e
parents = Father

Pisula, 2017 1429 245 49 6.3% 14.29[13.60; 14.98] 4]

Ahmed, 2023 23.25 16.50 100 6.2% 23.25[20.02; 26.48] i

Neijs, 2024 63.06 861 51 6.3% 63.06[60.70; 65.42] : =

Total (95% CI) 200 18.8% 33.

0.97; 98.03] =emenEER———

parents = Both

Papanikolaou, 2022 12.81 1.80 56 6.3% 12.81[12.31:13.31] n

AlHefdhi, 2024 21.67 15.75 99 6.2% 21.67[18.57;24.77] -}

Al Mansoor, 2025 23.30 6.90 59 6.3% 23.30[21.54; 25.06) [ +]

Alenezi, 2024 52.13 18.06 394 6.3% 52.13[50.25; 54.01) -]
Mannion,2023 63.28 17.98 409 6.3% 63.28[61.54;65.02)

Masuri, 2023 63.49 17.38 73 6.2% 63.49 [ 59.50; 67.48] B

Raju, 2023 64.96 16.67 30 6.1% 64.96[58.99; 70.93] B N

Total (95% Cl) 1120 43.7% 43.03 [ 21.83; 64.22] et R—

Total (95% Cl) 1754 100.0% 36.59 [ 25.39; 47.79] ~

Heterogeneity: Tau’ = 439.3580; Chi’ = 8239.16, df = 15 (P = 0); I = 100% T ! T ! !
Test for subgroup differences chit=1 22, df = 2 (P = 0.54) 0 20 40 60 80 100

Pooled mean environmental QoL scores by caregiver subgroup

Study or Mean Mean

Subgroup Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

parents = Mother

Pisula, 2017 13.69 3.31 49 6.3% 13.69[12.76; 14.62]
McAuliffe, 2017 13.70 3.55 51 6.3% 13.70[12.73: 14.67]
Mohammadi, 2024 29.49 20.11 70 6.2% 29.49[24.78; 34.20]

Ahmed, 2023 33.75 21.00 101 6.2% 33.75[29.65; 37.85)]
Ponde, 2023 34.17 17.08 108 6.3% 34.17 [ 30.95; 37.39]
Neijs,2024 §7.31 10.07 55 6.3% 57.31[54.65; 59.97]

Total (95% Cl) 34 37.6% 30.31[13.29; 47.33]

parents = Father

Pisula, 2017 13.84 337 49 6.3% 13.84[12.90; 14.78]
Ahmed, 2023 25.25 14.50 100 6.3% 25.25[22.41;28.09]
Neijs,2024 55.18 1185 51 6.3% 55.18[51.90; 58.46)

Total (95% Cl) 200 18.8% 31.39 [-21.64; 84.41]

parents = Both
Al Mansoor, 2025 920 290 59 6.3% 9.20[ 8.46; 9.94]
Papanikolaou, 2022 13.19 270 56 6.3% 13.19[12.48; 13.90]

Raju, 2023 52.80 21.33 30 6.1% 52.80 [45.17; 60.43]

Mannion,2023 53.98 24.17 409 6.3% 53.98 [ 51.64; 56.32]

AlHefdhi, 2024 55.43 24.17 99 6.2% 55.43[50.67;60.19]

Alenezi, 2024 61.00 2473 394 6.3% 61.00 [ 58.56; 63.44]

Masuri, 2023 62.34 23.50 73 6.2% 62.34 [ 56.95; 67.73]

Total (95% CI) 1120 43.6% 43.89 [ 22.83; 64.95]

Total (95% ClI) 1754 100.0% 36.43 [ 25.75; 47.10]

Heterogeneity: Tau’ = 398.8543; Chi’ = 5119.60, df = 15 (P = 0): I = 100% !
Test for subgroup differences: Chi’ =165, df = 2 (P =0.44) 0 20 40 60 80 100

Pooled mean social QoL scores by caregiver subgroup

Figure 2. Pooled mean scores of different QoL. domains among caregiver subgroups of children
with ASD. A) Environmental QoL scores; B) Social QoL scores; C) Overall QoL scores. Abbrevia-
tions: CI — confidence interval; QoL — quality of life.
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C

Study or Mean Mean
Subgroup Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
parents = Mother

McAuliffe, 2017 1250 228 51 11.2% 12.50[11.87; 13.13]

Mohammadi, 2024 33.84 8.11 70 11.2% 33.84[31.94; 35.74)

Ahmed, 2023 36.50 16.25 101 11.2% 36.50 [33.33; 39.67]

Total (95% Cl)

parents = Both
Papanikolaou, 2022 13.36 2.78

Alenezi, 2024 57.72 18.78
AlHefdhi, 2024 60.30 33.30
Raju, 2023 60.75 23.25
Al Mansoor, 2025  71.10 18.90
Total (95% Cl)

parents = Father

Ahmed, 2023 29.75 13.25

Total (95% ClI)
Heterogeneity: Tau® = 460.5340; Chi® =
Test for subgroup differences: Chi® = 5.

Figure 2. continued
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Figure 3. Meta-regression by publication year in selected QoL domains. A) Environmental QoL scores; B)

Social QoL scores; C) Overall QoL

scores.
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Figure 4. Influence analysis of pooled mean scores across different quality of life domains.

A) Environmental QoL B) Social QoL C) Overall QoL.

were derived from the cross-sectional and case-control
studies. The risk of bias was low in all included stud-
ies. However, the inconsistency was “serious” in all five
pooled estimates. Indirectness and imprecision were
rated as “not serious” in all five pooled estimates. Pub-
lication bias was present in all five pooled estimates.
Opverall, the certainty of the evidence was judged as
“low” in all meta-analytic outcomes.

Discussion

This meta-analysis synthesized data on the QoL
of parents caring for children with ASD across the
four domains of the WHOQoL-BREF instrument—

physical, psychological, social, and environmental—as

well as the overall QoL index. In all domains, the
pooled mean scores were consistently low, highlight-
ing the significant burden faced by caregivers of chil-
dren with ASD. These values fall below the normative
thresholds established for the general population, in-
dicating a marked reduction in QoL within this group.
These findings are consistent with previous studies
that have demonstrated substantially impaired QoL
among parents of children with ASD (35,36). How-
ever, the meta-analysis revealed extreme heterogeneity
across studies (I2 = 100%), which represents a major
limitation. Such variability undermines the reliability
of pooled estimates and restricts the generalizability
of the findings. Differences in study design, sample
characteristics, cultural contexts, and measurement
tools likely contributed to this heterogeneity. Future
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Table 4. Certainty of Evidence Results Using GRADE Framework on the Caregivers QoL. Domains.

Design of the Risk of Publication | Overall
Assessment study bias Inconsistency | Indirectness | Imprecision | bias assessment
Pooled Physical | Cross-sectional | Low Serious Not serious Not serious Detected Low
QoL Scores and case—control
Pooled Cross-sectional | Low Serious Not serious Not serious Detected Low
Environmental | and case—control
QoL Scores
Pooled Social Cross-sectional | Low Serious Not serious Not serious Detected Low
QoL Scores and case—control
Pooled Cross-sectional | Low Serious Not serious Not serious Detected Low
Psychological | and case—control
QoL Scores
Pooled Overall | Cross-sectional | Low Serious Not serious Serious Detected Low
QoL Scores and case—control

research should aim to reduce methodological incon-
sistencies and explore sources of variability to enhance
the interpretability and applicability of QoL data in
ASD caregiving. Among the domains assessed, social
relationships emerged as the most adversely affected,
suggesting a profound negative impact of caregiving
on the social lives of parents. Limitations in social
interactions, lack of support, stigma, and social with-
drawal, frequently cited in prior literature, are clearly
reflected in these results (39,40). Environmental qual-
ity of life was also adversely affected, likely due to
financial strain, limited access to services, safety con-
cerns, and inadequate living conditions. These factors
are further intensified by the ongoing stress associated
with caregiving. Psychological well-being also showed
substantial impairment, consistent with elevated emo-
tional distress, anxiety, and reduced resilience com-
monly reported among parents of children with ASD.
Although physical health appeared relatively less af-
fected, it remained below normative expectations,
with caregivers frequently reporting fatigue, sleep
disturbances, and somatic complaints (37). Across all
domains, mothers consistently reported lower QoL
compared to fathers, reflecting their greater involve-
ment in daily caregiving and heightened vulnerability
to stress and emotional strain. These findings are in
line with a robust body of literature describing gen-
dered disparities in caregiver well-being (38,39).
Notably, mothers of children with ASD tend to expe-

rience poorer QoL than those caring for children with

other neurodevelopmental conditions, underscoring
the unique and multifaceted challenges associated with
ASD caregiving (40). A key finding of this meta-analysis
is that the highest QoL scores were observed in stud-
ies where caregiving was shared between both parents.
Although subgroup differences between mothers, fa-
thers, and both-parent caregiving did not consistently
reach statistical significance, this was likely due to
the limited number of studies, particularly those fo-
cusing on fathers and overall QoL. Nonetheless, the
observed pattern remained consistent. This suggests
a potential protective effect of shared caregiving, in
which mutual support, distributed responsibilities, and
cooperative parenting may buffer against the adverse
impacts of caregiving. These findings underscore the
importance of viewing the family as an interconnected
system and highlight the need to develop interven-
tions and support mechanisms that involve both pa-
lirents (41,42). Family QoL should be continuously
monitored and supported across the lifespan of indi-
viduals with ASD, extending beyond childhood into
adolescence and adulthood. This is particularly critical
given the evolving support needs of individuals with
ASD, which often intensify during transitional phases
such as post-secondary education, employment, and
independent living (43). The bidirectional relationship
between family QoL and the developmental trajec-
tory of individuals with ASD is well-established. As
children with ASD mature, families must adapt to
new challenges, including aging-related care and the
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reduction of formal services- a phenomenon often re-
ferred to as the “services cliff” (44). Many families are
ill-prepared for these transitions, which can exacerbate
stress and negatively affect both caregiver well-being
and individual outcomes. Regardless of the individual’s
level of functioning, family dynamics remain central to
shaping developmental outcomes and promoting au-
tonomy in adulthood (45,46). While impaired QoL is
also observed among caregivers of children with other
developmental conditions, ASD caregiving presents
distinct and multifaceted challenges. For example,
parents of children with Down syndrome often report
better psychological and social adaptation, attributed
to more predictable developmental trajectories and es-
tablished support systems (47,48). In contrast, ASD
caregiving is characterized by greater behavioral vari-
ability, uncertainty, and social stigma, which contrib-
ute to heightened emotional strain and reduced QoL.
These unique stressors underscore the need for tailored
interventions that specifically address the complexities
of ASD caregiving, rather than generalizing across di-
agnostic categories.

Limitations and future research directions:

This meta-analysis has several limitations that
warrant consideration. High heterogeneity across
models (I = 100%) reflects substantial variability in
study methodologies, participant characteristics, and
contextual factors. Key moderators - such as child age,
ASD severity, and socioeconomic status—could not be
examined due to inconsistent reporting. Additionally,
caregiver subgroup representation was imbalanced,
with limited number of studies in the QoL of fathers
or both parents, reducing the robustness of compara-
tive analyses. Evidence of publication bias suggests
that studies with lower QoL scores may be overrep-
resented. While restricting inclusion to WHOQOL-
BREF studies enhanced measurement consistency, it
may have excluded relevant findings from studies using
other validated QoL instruments, thereby limiting the
comprehensiveness of the review. Moreover, the geo-
graphic distribution of included studies was uneven,
raising concerns about the cultural generalizability
of the findings. The heavy reliance on cross-sectional
designs further limits causal inference and precludes

examination of changes in caregiver QoL across de-
velopmental stages. Lastly, the low certainty of evi-
dence necessitates caution in interpreting the study’s
findings. Future research should prioritize longitudi-
nal designs, include diverse caregiver populations, and
explore the relationship between family QoL and the
development of autonomy in individuals with ASD
during adulthood. Addressing these limitations is es-
sential for generating more generalizable and action-
able evidence. Understanding this linkage is essential
for designing interventions that support both caregiver
well-being and long-term outcomes for individuals

with ASD.

Conclusion

This meta-analysis demonstrates that parents of
children with ASD exhibit markedly reduced QoL
across all WHOQoL-BREF domains, with consist-
ent trends showing the lowest scores among moth-
ers and relatively higher scores among caregiving
dyads. The most severely affected domains-social and
environmental-reflect the cumulative burden of social
isolation, limited support networks, financial strain,
and barriers to accessing essential services. These
impairments appear more pronounced than those
reported in caregivers of children with other devel-
opmental conditions, although the certainty of this
evidence is limited by methodological variability and
potential publication bias. The findings of our study
underscore the need for family-centered interven-
tions that address both clinical and psychosocial di-
mensions of caregiver well-being. Promoting shared
caregiving and increasing paternal involvement may
help redistribute caregiving burdens and improve
outcomes for both parents. Given the exclusive reli-
ance on WHOQoL-BREF and the predominance of
cross-sectional designs, future research should adopt
longitudinal and cross-cultural approaches to better
capture the evolving nature of caregiver QoL. Ex-
ploring the relationship between family QoL and the
attainment of autonomy in individuals with ASD is
essential for informing policies and interventions that
support lifelong well-being for both caregivers and
individuals with ASD.
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Annex
A
Study or Mean Mean
Subgroup Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
parents = Mother
McAuliffe, 2017 13.89 246 51 6.3% 13.89[13.21; 14.57) [ - |
Pisula, 2017 15.18 262 49 6.3% 15.18[14.45; 15.91] [« ]
Mohammadi, 2024 42.31 1256 70 6.2% 42.31[39.37; 45.25]
Pondé, 2023 47.66 1521 108 6.2% 47.66 [44.79; 50.53] =
Ahmed, 2023 48.50 1525 101  6.2% 48.50 [45.53; 51.47]
Neijs, 2024 56.99 10.86 55 6.2% 56.99[54.12; 59.86] =
Total (95% Cl) 434 37.5% 37.37 [18.10; 56.64] B oo
parents = Father
Pisula, 2017 15.86 227 49 6.3% 15.86[15.22; 16.50) a
Ahmed, 2023 4125 11.00 100 6.3% 41.25[39.09; 43.41]
Neijs, 2024 63.80 895 51 6.3% 63.80[61.34;66.26]

Total (95% CI) 200 18.8% 40.28 [-19.30; 99.87] =e——tumeum i ———
parents = Both
Papanikolaou, 2022 14.27 251 56 6.3% 14.27[13.61; 14.93] a

Al Mansoor, 2025 21.40 540 59 6.3% 21.40[20.02; 22.78] [+

AlHefdhi, 2024 5411 1436 99 6.2% 54.11[51.28; 56.94]

Masuri, 2023 5451 1256 73 6.2% 54.51[51.63; 57.39)

Alenezi, 2024 60.17 2062 394 6.3% 60.17 [ 58.13; 62.21)] =

Raju, 2023 60.73 1860 30 6.1% 60.73[54.07; 67.39) . o
Mannion,2023 65.27 19.12 409 6.3% 65.27 [ 63.42; 67.12)]

Total (95% Cl) 1120 43.7% 47.14 [ 28.12; 66.16] —eattne—

Total (95% Cl) 1754 100.0% 42.18 [ 31.80; 52.57] ——

Heterogeneity: Tau? = 378.3953; Chi® = 9089.34, df = 15 (P = 0); 1 = 100% | T T T T ]
Test for subgroup differences: Chi?=0 83, df = 2 (P = 0.66) 0 20 40 60 80 100

Pooled mean physical QoL scores by caregiver subgroup

B
Study or Mean Mean
Subgroup Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
parents = Mother
Pisula, 2017 1295 293 49 6.3% 12.95[12.13;13.77] [ -+ |
McAuliffe, 2017 1364 262 51  6.3% 13.64[12.92: 14.36] - |
Ahmed, 2023 33.75 16.25 101 6.2% 33.75[30.58; 36.92] =
Pondé, 2023 35.07 16.77 108 6.2% 35.07 [ 32.10: 38.04]
Mohammadi, 2024 35.43 11.65 70 6.3% 35.43[32.70; 38.16] =
Neijs,2024 58.95 8.73 55 6.3% 58.95[56.64. 61.26] -]
Total (95% Cl) 434 37.6% 31.60 [ 13.71; 49.49] ——ati—
parents = Father
Pisula, 2017 1333 242 49 6.3% 13.33[12.65;14.01] H
Ahmed, 2023 2925 1475 100 6.3% 29.25[26.36; 32.14]
Neijs,2024 6169 875 51 6.3% 61.69[59.29; 64.09]
Total (95% Cl) 200 18.8% 34.74 [-26.49; 95.98] =G ———
parents = Both
Papanikolaou, 2022 13.33 1.83 56 6.3% 13.39[12.91;13.87] - |
Al Manscor, 2025 17.10 550 59 6.3% 17.10[15.70; 18.50]
AlHefdhi, 2024 55.80 20.33 99 6.2% 55.80 [ 51.80; 59.80] | ]
Raju, 2023 56.56 20.50 30 6.1% 56.56 [ 49.22; 63.90] -
Masuri, 2023 56.62 15.06 73 6.2% 56.62[53.17:60.07] B
Alenezi, 2024 57.57 20.30 3%4 6.3% 57.57 [55.57; 59.57] -+ |
Mannion,2023 60.08 19.06 409 6.3% 60.08 [ 58.23;61.93]
Total (95% Cl) 1120 43.6% 45.22[26.12; 64.32] —easgiine--—
ot > 4 AT f=6(P
Total (95% Cl) 1754 100.0% 38.13 [ 27.59; 48.67] e
Heterogeneity: Tau® = 389 5008; Chi = 8157 28, df = 15 (P = 0); 1> = 100% | T T J T !
Test for subgroup differences: chi’ = 1.73,df = 2 (P = 0.42) 0 20 40 60 80 100

Pooled mean psychological QoL scores by caregiver subgroup

Figure S1. Pooled mean scores of different QoL domains among caregiver subgroups of
children with ASD. A) Physical QoL scores; B) Psychological QoL scores.
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Figure S2. Meta-regression by publication year in selected QoL domains. A) Physical QoL scores; B) Psychological QoL scores.
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Figure S3. Influence analysis of pooled mean scores across different quality of life domains. A) physical QoL; B) psychological QoL.
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Figure S4. Assessment of publication bias across pooled studies of different quality of life domains. A) physical
QoL; B) Environmental QoL; C) Social QoL; D) Psychological QoL; E) Overall QoL.
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Table S1. Risk of bias (quality) assessment according to the Newcastle-Ottawa Scale (case-control and cross-sectional studies).

Study | Criteria 1 | Criteria 2 | Criteria 3 | Result
Case-control studies
Author, year Selection (max?) Comparability (max?) Exposure (max?) Total (max?)
Mohammadi,2024 (22) 3 1 2 6
Raju, 2023 (23) 3 1 2 6
Cross-sectional studies

Selection Comparability Outcome
Author, year (max 3) (max 2) (max 2) Total(max 7)
Ahmed, 2023 (24) 2 1 2 5
Al Mansoor, 2025 (25) 2 1 2 5
Alenezi, 2024 (26) 3 1 2 6
AlHefdhi, 2024 (27) 2 1 2 5
Dijkstra-de Neijs, 2024 (28) 3 1 2 6
Mannion, 2023 (29) 2 1 2 5
Masuri, 2023 (30) 3 2 2 7
McAuliffe, 2019 (31) 2 1 2 5
Papanikolaou, 2022 (32) 3 1 2 6
Pisula, 2017 (33) 2 1 2 5
Pondé, 2023 (34) 3 1 2 6




