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Abstract: The rising demand for child care is putting a strain on parents of children with autism spectrum disorder (ASD),
particularly the mothers. This study investigated Chinese mothers of children with ASD and examined the factors associated
with maternal mental health. An online national survey was completed by the parents of 5077 ASD children and adolescents
aged 0—17 years. A total of 28.0% of the mothers reported poor mental health status. Mothers with children aged 10-13 years
had a lower chance of having poor mental health status than mothers with children aged 0—2 years (odds ratio (OR) 0.63, 95%
confidence interval (CI) 0.43-0.91). Mothers of children with high-functioning autism were less likely to have poor mental
health status than those of children with low-functioning autism (OR 0.76, 95% CI 0.62—0.94). Having children with comorbidities
was related with a higher risk of poor mental status (OR 1.56, 95% CI 1.35-1.81), as were having conflicts with other family
members (OR 1.44, 95% CI 1.22—1.70) and providing full-time care (OR 1.22, CI 1.06—1.41). A higher-than-average family income
was associated with lower risk of having poor mental health status (OR 0.70, 95% CI 0.58-0.82). Factors related to the children
and family, and providing full-time care, have a significant effect on mothers’ mental health status. Reducing obstacles to work
and social interaction, as well as tackling the financial burden of raising an ASD child, may help improve the well-being of
mothers.
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1 Introduction (Estes et al., 2009; Hall and Graff, 2010; Whitmore,

2016). These families have higher stress levels (Hayes

Autism spectrum disorder (ASD) is a range of
neurodevelopmental disorders that are characterized
by the following core deficits: impairments in social
interaction and communication and restricted and re-
petitive behaviors (American Psychiatric Association,
2013). It has been reported that parents of children
with ASD have poor mental health and well-being
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and Watson, 2013). According to Miller et al. (2015)
and Whitehead (2016), these families were more
likely to experience financial difficulties, social iso-
lation, unmet health-care needs, poor work results, and
increased time commitments for providing healthcare.
A change in career status and financial burdens could
also trigger negative psychological states (Falk et al.,
2014).

Mothers in these families were found to be more
stressed and to have more negative mental health out-
comes than fathers due to their disproportionate duty to
care for their disabled child (Hastings, 2003; McStay
et al., 2014). Several factors have been recognized
as important for maternal mental health, including a
child’s age, gender, diagnostic severity, and family
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socioeconomic status (SES). Compared to parents of
older children with ASD, parents of younger children
with ASD have reported higher levels of stress (Schieve
et al., 2011). Severe symptoms in the child increase
the likelihood of anxiety and depression in the parents
(Barroso et al., 2018; Yorke et al., 2018). Mothers
of boys with ASD report poorer mental health and
higher stress compared to mothers of girls with ASD
(Zablotsky et al., 2013). Mothers with a lower SES
were found to have considerably worse mental health
(Zhou et al., 2019; Nahar et al., 2022). In addition, a
mother’s employment status and social support can af-
fect her mental health. Working mothers may experi-
ence increased stress as a result of juggling competing
work and family responsibilities (Zhou et al., 2018;
Limbers et al., 2020), and are more likely to choose
full-time child care than fathers (Gau et al., 2012).
Mothers of children with ASD usually report poorer
levels of family cohesion (Higgins et al., 2005). Im-
proved outcomes for families with children with ASD
are also linked to social support from friends and fa-
mily (Zablotsky et al., 2013; Whitehead, 2016). In-
volvement of grandparents can provide various forms
of support including instrumental and emotional as-
sistance, which are positively associated with gen-
eral family functioning and quality of life for caregiv-
ers (Lee and Gardner, 2010; Sullivan et al., 2012;
Kaczmarek, 2021). Social support is an environmen-
tal variable that may serve as a protective factor for
parental mental health and well-being.

Higher subjective well-being has been linked to
better health and longevity, as well as improved social
relationships, work performance, and creativity (Diener
et al., 2018). Parental life quality is closely related
to child well-being and development (Eiser et al.,
2005; Lee et al., 2009), as well as family functioning
(Pisula and Porgbowicz-Doérsmann, 2017). It is criti-
cal to investigate the mental health of mothers because
maternal mental health issues have been linked to the
rehabilitation of children of all ages. The impact of
employment status, child demographics, social sup-
port, and child personality on the mental health status
of mothers with ASD children should be investigated.

Research from China has special cultural impli-
cations, because Chinese women are under high so-
cial expectations to care for family members. It is the
moral responsibility of family members in Chinese
culture to care for people with disabilities (Chiu et al.,
2015). Traditional family roles of “men outside and

women inside” are deeply ingrained in Chinese cul-
ture. Mothers were traditionally the primary caregivers
(Yang et al., 2016). Now that people with ASD live
longer than they did before (Buescher et al., 2014)
and the number of children diagnosed with ASD in
China is increasing (Sun et al., 2013; Zhou et al.,
2020), the number of caregivers living with ASD is in-
creasing as well and is expected to rise further in the
coming decades. Several studies in China have exam-
ined the mental health and quality of life of mothers
of children with ASD and identified key influencing
factors. For instance, survey results revealed that un-
employed mothers had poorer mental health than part-
time and full-time working mothers (Wu et al., 2023).
Working mothers were more confident in dealing
with stress and more likely to seek social support than
non-working mothers. Risk factors for poor quality of
life included older maternal age and lower family in-
come (Wei et al., 2018). Family SES was directly re-
lated to maternal quality of life (Chen and Lian,
2022). When the marriage connection was not harmo-
nious, the woman’s mental health suffered the most;
and the more children a mother had, the greater the
parental pressure she experienced (Wu et al., 2023).
Building upon this growing body of literature, this
study aims to further contribute by examining the
mental health status of mothers of children with ASD
across a large sample size and a wide age range of
children. The primary goal of this study was to ex-
plore maternal mental health status and the secondary
goal was to determine the associated factors.

2 Methods
2.1 Participants

The data for this study came from the Survey
on Family Circumstances and Demand for Support
and Resources among Autistic Children in China
(FCDSR). This was a survey distributed to patients
who engage in the ALSOLIFE online community
(https://www.alsolife.com). As one of China’s largest
online communities for parents of children with ASD,
the website enables over 200000 parents to exchange
information about the disease, therapies, symptoms,
and comorbidities. Online access to the survey was
offered from Sept. 15, 2020 to Sept. 30, 2020. The de-
tails of the survey have been described elsewhere
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(Zhao et al., 2023). Only minor language modifica-
tions were made based on the findings of a pilot field
survey (n=20), which revealed that respondents largely
comprehended the questionnaire.

2.2 Data collection

Families who satisfied the following require-
ments were recruited. The child was between 0 and
17 years old and was diagnosed with ASD or suspected
(for children under three years old) of having ASD at
a hospital. The existing research has found that symp-
toms of ASD can be detected before the age of one
year (Chawarska et al., 2007; Guthrie et al., 2013).
This sample included several children aged 01 year,
with the minimum age being ten months. In addition
to using scale measurement and expert medical diag-
nosis, the facility was equipped with diagnostic quali-
fications and adhered to the Diagnostic and Statistical
Manual of Mental Disorders-5 (DSM-5) standard. Ex-
clusion criteria were ASD individuals with severe co-
morbidities such as physical disability or cerebral
palsy. Samples with obvious errors or omissions were
also excluded from the study. There were 8014 house-
holds investigated, with 5077 (63.35%) ultimately in-
cluded. The selection procedure is depicted in Fig. 1.
The gender ratio and distribution of family locations
in this study were in line with China’s general popula-
tion distribution. A total of 380 cities or districts and
31 Chinese provinces were included (Tables S1 and S2).

2.3 Measures
2.3.1 Dependent variable

The term “self-rated mental health status” is
used in this study to describe negative mental health
status. We asked respondents to rate their subjective

All participants (n=8014)

mental state or sense of well-being during the previous
four weeks using a 5-point Likert scale with 1=ex-
tremely poor, 2=poor, 3=average, 4=good, and 5=very
good. The answers were divided, with 2 being the
cut-off score for poor mental health status. A single-
item question was used in previous studies by Kim
et al. (2011) and Ide et al. (2022), and has been re-
ported to be reliable and feasible (Ivarsson et al.,
2011). While our approach may impact the accuracy
of the evaluation, our goal was to preliminarily under-
stand the overall mental health status of the study
population, and we believed that the 5-point scale
allowed us to do this in an efficient manner.

2.3.2 Independent variable

The options for workforce participation were
“work” and “non-work.” We used the term “non-
work™ in this study to refer to mothers who were ei-
ther unemployed or out of the labor force. In order to
further distinguish the effects of different employment
types, we constructed four employment status vari-
ables, namely “full-time,” “flexible,” “overtime,” and
“a long leave of absence.” Full-time work generally
refers to a person being formally employed, working
40 h per week, and enjoying corresponding wages,
social insurance, and welfare benefits (complying with
the Labor Law of the People’s Republic of China).
Flexible work refers to a situation in which working
hours or workplaces are not fixed, and are usually
less than 30 h a week. Overtime work refers to a situa-
tion with more than 40 working hours a week. We cre-
ated two variables for full-time housewives: “involun-
tary” and “voluntary” to distinguish the reasons for
not working. “Involuntary” resignation meant resign-
ing after finding that their child had been diagnosed

J/__‘

Individuals aged 0-17 years with ASD
diagnosed/suspected (n=5433)

Excluded the participants without ASD
and the samples having obvious errors
or omissions (n=2581)

L

J

Individuals aged 0-17 years with ASD
diagnosed/suspected (n=5077)

Excluded the participants with severe
comorbidities
(n=356)

Fig. 1 Flow chart of selection procedure. ASD: autism spectrum disorder.
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with ASD and they could no longer work outside the
home while taking care of the child. “Voluntary” re-
fers to respondents who resigned before their child’s
diagnosis of ASD or remained unemployed for other
reasons after the child’s birth.

The availability of intergenerational family care
(from grandparents) to give assistance and the number
of information sources are both ways to measure social
support, so “grandparents’ assistance” and “informa-
tion channels” were added as control variables. We
measured informal social support using intergenera-
tional care because it was the primary source of sup-
port for children with disabilities, particularly Chinese
children (Yang et al., 2016). Background information
was collected on children’s age, gender, ASD severity,
the presence or absence of comorbidities, the number
of children in the family, the mother’s education level,
and the family’s annual income.

2.4 Statistical analysis

Normally distributed data are described as mean+
standard deviation (SD). The factors influencing men-
tal health status were discovered using logistic regres-
sion models. Odds ratios (ORs) and 95% confidence
intervals (CIs) were used to report associations be-
tween predictors and independent variables. All antici-
pated expenditures were translated to US dollar (USD)
values in Jan. 2021, when USD 1 was worth around
CNY 6.49. SPSS 22.0 for Windows (SPSS Inc., Chicago,
IL, USA) was used for all statistical analyses.

3 Results
3.1 Demographic characteristics

This study included 5077 households. The major-
ity of the children (84.3%) were boys, with a mean
age of 4.1 years (SD: 1.1 years), and the leading se-
verity level was middle function (40.4%). A total of
24.1% of the children had comorbidities such as
attention-deficit hyperactivity disorder (ADHD) and
epilepsy (EP). There were 34.2% working mothers and
65.8% non-working mothers, and most of the mothers
had higher education degrees (college degree or above)
(66.1%). A total of 14.5% of mothers reported conflicts
with other family members and 28.8% of mothers had
received childcare helps from their children’s grand-
parents. The median family income was USD 18490.0

(interquartile range: 9224.9, 23 112.5). Further details
about the study population were provided in Table 1.

Table 1 Characteristics of the children’s and mothers’
demographics (n=5077)

Characteristics Value
Children’s demographics
Age (years)® 4.1+1.1
Gender (n (%))
Boy 4278 (84.3)
Girl 799 (15.7)
ASD severity (n (%))
LFA 1196 (23.6)
MFA 2052 (40.4)
HFA 908 (17.9)
Undetermined 921 (18.1)
Comorbidity (n (%))
No 3851 (75.9)
Yes 1226 (24.1)
Only child (n (%))
No 2504 (49.3)
Yes 2573 (50.7)
Mothers’ characteristics
Employment status (n (%))
Work 1735 (34.2)
Full-time 821 (16.2)
Flexible work 628 (12.4)
Overtime work 52 (1.0)
A long leave of absence 234 (4.6)
Non-work 3342 (65.8)
Other reasons 527 (10.4)
Take care of child 2815 (55.4)
Higher education degree (n (%))
No 1720 (33.9)
Yes 3357 (66.1)
Conflicts in family (n (%))
No 4341 (85.5)
Yes 736 (14.5)
Grandparents’ assistance (1 (%))
No 3613 (71.2)
Yes 1464 (28.8)
Information channels (7 (%))"
<3 3186 (62.8)
>3 1891 (37.2)
Poor mental health (n (%))
No 3656 (72.0)
Yes 1421 (28.0)
Family income (USD)" 18490.0 (9224.9,23112.5)

* Data are expressed as meanzstandard deviation; * Including TV programs,
newspapers, books, the Internet, WeChat, QQ groups, and others; © Data
are expressed as median (interquartile range). ASD: autism spectrum
disorder; LFA: low-functioning autism; MFA: middle-functioning
autism; HFA: high-functioning autism.
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3.2 Influencing factors

A total of 1421 mothers (28.0%) had poor mental
health status (Table 2). The poorest mental health
status was in the child with low-functioning autism
(LFA) group (31.6%). There were 428 working mothers
(24.7%) with poor mental health status, compared to

Table 2 Characteristics of mothers with poor mental health

status
Characteristics n (%) ¥ Pvalue
Overall 1421 (28.0)
Children’s demographics
Age of child (years)
0-2 (n=312) 94 (30.1) 5.050 0.282
3-5 (n=2721) 762 (28.0)
6-9 (n=1664) 476 (28.6)
10-13 (n=312) 74 (23.7)
14-17 (n=68) 15 (22.1)
Gender of child
Boy (n=4278) 1195(27.9) 0.041 0.830
Girl (n=799) 226 (28.3)
ASD severity
LFA (n=1196) 378 (31.6) 20.876 <0.001
MFA (n=2052) 566 (27.6)
HFA (n=908) 207 (22.8)
Undetermined (n=921) 270 (29.3)
Comorbidity
No (n=3851) 995 (25.8) 36.627 <0.001
Yes (n=1226) 426 (34.7)
Only child
No (n=2504) 732(29.2) 2.725 0.102
Yes (n=2573) 689 (26.8)
Mothers’ characteristics
Employment status
Work (n=1735) 428 (24.7) 22.427 <0.001
Non-work (n=3342) 993 (29.7)
Higher education degree
No (n=1720) 538 (31.3) 18.918 <0.001
Yes (n=3357) 883 (26.3)
Conflicts in family
No (n=4341) 1157 (26.7) 26.523 <0.001
Yes (n=736) 264 (35.9)
Grandparents’ assistance
No (n=3613) 1061 (29.4) 11.791 <0.001
Yes (n=1464) 360 (24.6)
Information channels*
<3 (n=3186) 933(29.3) 7.122  0.008
=3 (n=1891) 488 (25.8)
House income
Below average (n=1338) 454 (33.9) 48.780 <0.001
Around average (n=1684) 492 (29.2)
Above average (n=2055) 475 (23.1)

* Including TV programs, newspapers, books, the Internet, WeChat,
QQ groups, and others. ASD: autism spectrum disorder; LFA: low-
functioning autism; MFA: middle-functioning autism; HFA: high-
functioning autism.

993 non-working mothers (29.7%) (P<0.001). The log-
istic regression model results showed that the unem-
ployed mothers had higher odds of poor mental status
compared to employed mothers (OR 1.22, 95% CI
1.06-1.41; Table 3). Compared with mothers of 0—
2-year-old children, mothers of 10—13-year-old chil-
dren had a lower risk of poor mental health status (OR
0.63, 95% CI 0.43-0.91). Compared with mothers
of children with LFA, mothers of children with high-
functioning autism (HFA) had a lower risk of poor
mental health status (OR 0.76, 95% CI 0.62-0.94).
Having children with comorbidities was associated
with a greater likelihood of poor mental health status
(OR 1.56, 95% CI 1.35-1.81), and so was having con-
flicts with other family members (OR 1.44, 95% CI
1.22-1.70). Above-average family income was linked
with a lower likelihood of poor mental health status
(OR 0.70, 95% CI 0.58-0.82). Child gender, the
number of children in the household, the mother’s edu-
cation level, assistance from grandparents, or the num-
ber of information channels was not significantly asso-
ciated with maternal mental health status.

3.3 Predictors of mothers’ poor mental health in
two groups

Regression was carried out for the working
mothers and non-working mothers. Mothers who were
on a long leave (OR 1.69, 95% CI 1.28-2.24; Table 4)
were 1.69 times likely to have poor mental health sta-
tus than those who had full-time jobs. Mothers who
were non-working because of the demands of caring
for their child with ASD (OR 1.42, 95% CI 1.07-1.87)
were 1.42 times likely to have poor mental health
status than those who had left work for other rea-
sons. In the work group, mothers of children aged 6—
9 years (OR 0.62, 95% CI 0.41-0.94) and 10-13 years
(OR 0.58, 95% CI 0.34-0.99) had better mental health
status compared to mothers of children aged 0-2 years.
For working mothers, the level of the children’s func-
tioning was influential, with HFA (OR 0.68, 95% CI
0.51-0.92) and middle-functioning autism (MFA; OR
0.72, 95% CI 0.55-0.93) children impacting maternal
mental health status less than LFA children. However,
for non-working mothers, we did not find a significant
association between ASD severity and mental health
status. Mothers of children with comorbidities were
more likely to have poor mental health status than
mothers of children without comorbidities (OR 1.77,
95% CI 1.42-2.22 in the work group, and OR 1.42,
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Table 3 Logistic regression analyses for variables predicting
poor mental status in mothers

Table 4 Logistic regression analyses for variables predicting
poor mental status in mothers in two groups

Characteristics OR 95% CI

Gender of child

Boy 1.00 Reference

Girl 1.02 0.86-1.21
Age of child (years)

0-2 1.00 Reference

3-5 0.85 0.66-1.11

6-9 0.82 0.63-1.09

10-13 0.63" 0.43-0.91

14-17 0.58 0.31-1.10
ASD severity

LFA 1.00 Reference

MFA 0.89 0.76-1.05

HFA 0.76™ 0.62-0.94
Comorbidity

No 1.00 Reference

Yes 1.56™ 1.35-1.81

Undetermined 0.94 0.77-1.14
Employment status

Work 1.00 Reference

Non-work 1.22" 1.06-1.41
Only child

No 1.00 Reference

Yes 1.03 0.91-1.17
Higher education degree

No 1.00 Reference

Yes 0.95 0.82-1.09
Conflicts in family

No 1.00 Reference

Yes 1.44™ 1.22-1.70
Grandparents’ assistance

No 1.00 Reference

Yes 0.94 0.81-1.10
Information channels®

<3 1.00 Reference

>3 0.90 0.79-1.03
House income

Below average 1.00 Reference

Around average 0.87 0.74-1.02

Above average 0.70™" 0.58-0.82

. Work group Non-work group

Characteristics OR 5% CI OR 95% CI
Work state

Full-time 1.00  Reference

Flexible 1.16 0.93-1.46

Overtime 1.28 0.70-2.32

A long leave 1.69"  1.28-2.24
Leave work reason

Others 1.00  Reference

Take care of child 1.42" 1.07-1.87
Gender of child

Boy 1.00  Reference 1.00  Reference

Girl 1.08 0.82-1.41 098 0.78-1.22
Only child

No 1.00  Reference 1.00 Reference

Yes 0.95 0.78-1.16 1.10  0.93-1.31
Age of child (years)

0-2 1.00  Reference 1.00 Reference

3-5 0.79 0.53-1.18 0.89  0.62-1.26

6-9 0.627  0.41-0.94 0.97 0.67-1.40

10-13 0.58"  0.34-0.99 0.61 0.36-1.04

14-17 0.50 0.21-1.16 0.61  0.23-1.63
Comorbidity

No 1.00  Reference 1.00 Reference

Yes 1777 1.42-222 142" 1.17-1.71
ASD severity

LFA 1.00  Reference 1.00  Reference

MFA 0.72"  0.55-0.93 1.00 0.81-1.22

HFA 0.68" 0.51-0.92 0.77  0.58-1.04

Undetermined 0.74 0.53-1.03 1.11 0.87-1.41
House income

Below average 1.00  Reference 1.00 Reference

Around average 0.77 0.59-1.03 0.91  0.75-1.11

Above average  0.637"  0.49-0.82 0.74" 0.60-0.92
Higher education degree

No 1.00  Reference 1.00 Reference

Yes 1.11 0.85-1.46 0.87 0.73-1.04
Conflicts in family

No 1.00  Reference 1.00 Reference

Yes 1.34"  1.03-1.75 1.48™ 1.19-1.85
Grandparents’ assistance

No 1.00  Reference 1.00 Reference

Yes 1.03 0.84-1.27 0.88  0.69-1.14
Information channels®

<3 1.00  Reference 1.00  Reference

>3 0.91 0.75-1.12 0.87  0.73-1.04

* Including TV programs, newspapers, books, the Internet, WeChat,
QQ groups, and others. " P<0.01, ™" P<0.001. OR: odds ratio; CI:
confidence interval; ASD: autism spectrum disorder; LFA: low-
functioning autism; MFA: middle-functioning autism; HFA: high-
functioning autism.

95% CI 1.17-1.71 in the non-work group). Mothers
in a above-average income family had a less odds
of poor mental health status compared to mothers
in a below-average income family (OR 0.63, 95% CI
0.49-0.82 in the work group, and OR 0.74,95% CI

* Including TV programs, newspapers, books, the Internet, WeChat,
QQ groups, and others. * P<0.05, " P<0.01, ™" P<0.001. OR: odds
ratio; CIL: confidence interval; ASD: autism spectrum disorder; LFA:
low-functioning autism; MFA: middle-functioning autism; HFA:
high-functioning autism.

0.60-0.92 in the non-work group). Mothers in a
family having conflicts had a higher odds of poor men-
tal health status than mothers in a family without
conflicts (OR 1.34, 95% CI 1.03-1.75 in the work
group, and OR 1.48, 95% CI 1.19-1.85 in the non-work
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group). Children gender, the number of children in
household, the mother’s education level, assistance
from grandparents, or the number of information
channels was not significantly associated with self-rat-
ed maternal mental status in both groups.

4 Discussion

This study examined the self-reported mental
health status of mothers of children with ASD in China.
It was the first study to explore the factors associated
with maternal self-rated mental health in China using
a large sample size and a wide age range of children.

Our findings on maternal psychological status
were not encouraging. A total of 28.0% of mothers of
children or adolescents with ASD self-reported having
a poor mental health status. This is in accord with
Gatzoyia et al. (2014), who discovered that 34.2% of
parents of child with ASD had clinical symptoms of
depression. Davis and Carter (2008) also found that
25% of parents had depression symptoms. In their
study, non-working mothers were 1.22 times likely
to have poor mental health than working mothers.
The main consequence of not working is a decrease
in family income (Myers et al., 2009; Fletcher et al.,
2012). In this study, we discovered that 15.5% of fa-
thers chose to overwork. Another study by Myers et al.
(2009) reported that co-parents tended to increase
their working hours to alleviate financial stress.

Long-term-leave mothers were 1.69 times likely
to have poor mental health than full-time working
mothers, demonstrating that long-term full-time home
care was associated with negative maternal mental
health. According to existing research, taking extended
leave has a negative impact on mothers’ mental health
(Hauge et al., 2015). Mothers with flexible work
schedules do not feel better than full-time working
mothers. As previous studies have found, flexible
work arrangements can be unreasonable and stressful
in China (Chou et al., 2018). Paid work serves an
important function for mothers who have a disabled
child, and is linked to better mental health. More
research is needed to verify this. Mothers who do not
work involuntarily in order to take care of children are
more likely to have poor mental health. This empha-
sizes the critical role of mothers in caregiving as well
as the potential negative impact of additional caregiv-
ing responsibilities. Previous research has found that

involuntarily unemployed mothers have a lower quality
of life than voluntarily unemployed mothers (Chou
et al., 2018), which was confirmed by this study.

Social support is associated with better maternal
mental health, while conflicts with family members are
associated with negative maternal mental health. Ac-
cording to previous research, one of the important fac-
tors for resilience is family members cooperating with
each other for the child’s well-being (Bayat, 2007).
Caregivers report feeling misunderstood by family
members, which becomes a source of stress (Celia et al.,
2020). In our results, the information or assistance
provided by grandparents has no significant impact
on the mental health of mothers. However, we only
tested a small portion of informal social supports in
this study, and did not investigate the distinction be-
tween the quantity and quality of support, or as the dif-
ference between actual and perceived support (Haber
et al., 2007). No significant direct relationships were
found, so social support might have an indirect effect
on maternal mental health through other variables.
Reducing conflicts within the family and working out-
side the home appear to be two protective factors for
mental health. Individual traits, such as psychological
resilience (Cardelle-Pérez et al., 2024) and problem-
focused coping strategies (Vernhet et al., 2019), could
potentially buffer the impact of caregiving challenges
on maternal mental health. Future research should aim
to identify protective factors, as well as investigate
how they interact with risk factors in shaping overall
psychological outcomes.

We found that the chance of having poor mental
health decreases as children grow older, which is
in line with earlier studies (Rosenthal et al., 2013;
Bourke-Taylor et al., 2022). One possible explanation
is that long-term caregiving could cause a mother to
accept the role and develop better coping skills, ac-
cording to the adaptation model (Lazarus and Folk-
man, 1984). More research is needed to better under-
stand how parental stress manifests in parents of very
young children with ASD, and how to best support
these parents. ASD severity and comorbidities were
related to maternal mental health, which is also consis-
tent with previous studies (Estes et al., 2013; Zablotsky
et al., 2013). While we evaluated the presence of
ADHD and EP, we did not collect information on
other situations such as language and communication
deficits, severe self-injurious or aggressive behaviors,
or sleep problems. Adolescents and young adults with
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ASD, in particular, may have behavioral problems
that impair caregivers’ well-being (Adler et al., 2015).
A more extensive investigation of comorbidity is re-
quired in the future. Understanding the unique chal-
lenges faced by this subset of caregivers can inform
the development of targeted interventions and support
services tailored to their specific needs.

There are a number of limitations of this study.
First, all families were invited to participate in this
study and completed an electronic questionnaire, which
did not allow for control stratification in sampling.
More rigorous sampling survey methods should be ad-
opted in the future to improve on our research. Second,
the use of a single self-report question to measure
mental health status is a limitation. While pragmatic
for an initial exploratory investigation, this approach
lacks the psychometric rigor of validated and multi-
item mental health instruments. However, different re-
search topics have different requirements for the accu-
racy of the tools. If an in-depth investigation into this
topic is required, it should employ comprehensive and
standardized scales to more reliably and validly assess
mental health. Supplementing self-reports with clinical
evaluations would also strengthen subsequent studies.
Despite the drawbacks, these preliminary data have
great practical significance for the understanding of
families with ASD children. Third, social support is
commonly defined by a scale, which is more accurate
and reflects several elements of social support. This
study was conducted during the coronavirus disease
2019 (COVID-19) pandemic, when social support was
restricted. As a result, we only measured social sup-
port in terms of grandparents’ involvement and infor-
mation channels. However, social support was more
systematic, so we only captured a portion of the pic-
ture. We did not specifically compare mental health
between mothers who shared caregiving responsibili-
ties with their spouses and those who were the pri-
mary caregivers for their children with ASD. The po-
tential protective effects of spousal support on mater-
nal mental health are important. Future studies should
explicitly examine the presence or absence of spousal
involvement in caregiving. In addition, it is crucial to
emphasize that this study did not collect information
on the availability or use of support services offered
by government agencies or non-governmental groups.
Access to such support systems may act as a buffer
against mental health issues. Understanding the role

of formal social support provisions may guide poli-
cies and activities targeted at improving the well-being
of caregivers of children with ASD. Fourth, we did
not go into detail about the roles of grandparents.
Instrumental assistance is not the same as emotional
support, and assistance delivered with a heavy dose of
conflict can reduce the positive impact of the assis-
tance provided. More research will be required in the
future. Fifth, the cross-sectional design of the study
does not allow for causal relationships to be estab-
lished. Health and employment status can influence
psychology, just as it can influence them in turn. Indi-
viduals with ASD are more likely to have parents with
preexisting psychiatric disorders, which may further
contribute to the challenges. Future research would
benefit from more sophisticated modeling techniques
to investigate the ways in which the variables interact.

5 Conclusions

This study reports on self-rated negative mental
health outcomes for mothers of children with ASD in
China. We used national survey data that represented
widely different social backgrounds and sociodemo-
graphic characteristics. Maternal mental health status
was associated with familial, child-related, and full-
time caregiving factors. The well-being of mothers of
children with ASD may be enhanced by removing
barriers to employment and social engagement and by
addressing the financial strain of raising a child with
ASD. Mothers with good mental health are more likely
to have positive perceptions of their children and are
more successful at reframing problems associated with
their children’s disabilities. Subjective well-being is
beneficial to both an individual’s and a society’s ef-
fective functioning, so it is critical to track people’s
subjective psychological state in order to maximize
their potential.

Data availability statement
The data that support the findings of this study are avail-
able from the corresponding author upon reasonable request.

Acknowledgments

This work was supported by the Beijing Natural Sci-
ence Foundation (No. J230013), China. We thank Daiyue
LIU and Disha XU (ALSOLIFE, Beijing, China) for their
contribution.



1028 | J Zhejiang Univ-Sci B (Biomed & Biotechnol) 2024 25(11):1020-1030

Author contributions

Yanan ZHAO designed the data collection instruments, col-
lected data, performed the data analysis, and wrote and edited the
manuscript. Rong ZHANG and Xiaoying ZHENG contributed to
the study design, data analysis, and writing and editing of the
manuscript. Huiyun FAN coordinated data collection and re-
viewed the manuscript. All authors have read and approved
the final manuscript, and therefore, have full access to all the
data in the study and take responsibility for the integrity and se-
curity of the data.

Compliance with ethics guidelines

Yanan ZHAO, Huiyun FAN, Rong ZHANG, and Xiaoying
ZHENG declare that they have no conflict of interest.

All procedures followed were in accordance with the eth-
ical standards of the responsible committee on human experi-
mentation (institutional and national) and with the Helsinki
Declaration of 1975, as revised in 2013. Informed consent was
obtained from all families for being included in the study. This
study was approved by the ethics committee of Peking Univer-
sity Institutional Review Board (No. IRB00001052-20016).

References

Adler BA, Wink LK, Early M, et al., 2015. Drug-refractory
aggression, self-injurious behavior, and severe tantrums
in autism spectrum disorders: a chart review study. Autism,
19(1):102-106.
https://doi.org/10.1177/1362361314524641

American Psychiatric Association, 2013. Diagnostic and Sta-
tistical Manual of Mental Disorders (DSM-5™), 5th Ed.
American Psychiatric Publishing, Arlington, USA.
https://doi.org/10.1176/appi.books.9780890425596

Barroso NE, Mendez L, Graziano PA, et al., 2018. Parenting
stress through the lens of different clinical groups: a sys-
tematic review & meta-analysis. J Abnorm Child Psychol,
46(3):449-461.
https://doi.org/10.1007/s10802-017-0313-6

Bayat M, 2007. Evidence of resilience in families of children
with autism. J Intellect Disabil Res, 51(9):702-714.
https://doi.org/10.1111/j.1365-2788.2007.00960.x

Bourke-Taylor HM, Joyce KS, Grzegorczyn S, et al., 2022.
Profile of mothers of children with a disability who seek
support for mental health and wellbeing. J Autism Dev
Disord, 52(9):3800-3813.
https://doi.org/10.1007/s10803-021-05260-w

Buescher AVS, Cidav Z, Knapp M, et al., 2014. Costs of au-
tism spectrum disorders in the United Kingdom and the
United States. JAMA Pediatr, 168(8):721-728.
https://doi.org/10.1001/jamapediatrics.2014.210

Cardelle-Pérez F, Banacloig-Delgado C, Garcia-Garcia L, 2024.
Resilience and family quality of life in parents of chil-
dren with autism spectrum disorders. Clin Child Psychol
Psychiatry, 29(1):245-258.
https://doi.org/10.1177/13591045231208577

Celia T, Freysteinson W, Fredland N, et al., 2020. Battle weary/
battle ready: a phenomenological study of parents’ lived

experiences caring for children with autism and their safety
concerns. J Adv Nurs, 76(1):221-233.
https://doi.org/10.1111/jan.14213

Chawarska K, Klin A, Paul R, et al., 2007. Autism spectrum
disorder in the second year: stability and change in syndrome
expression. J Child Psychol Psychiatry, 48(2):128-138.
https://doi.org/10.1111/j.1469-7610.2006.01685.x

Chen YR, Lian R, 2022. Relationship between family socio-
economic status and family quality of life among parents
of ASD: the mediating effects of perceived discrimina-
tion and the moderating role of parenting sense of com-
petence. Disabil Res, 2022(3):79-87 (in Chinese).

Chiu MYL, Yang X, Wong HT, et al., 2015. The mediating ef-
fect of affective stigma between face concern and general
mental health — the case of Chinese caregivers of children
with intellectual disability. Res Dev Disabil, 36:437-446.
https://doi.org/10.1016/j.ridd.2014.10.024

Chou YC, Kroger T, Pu CY, 2018. Underemployment among
mothers of children with intellectual disabilities. J Appl
Res Intellect Disabil, 31(1):152-158.
https://doi.org/10.1111/jar.12336

Davis NO, Carter AS, 2008. Parenting stress in mothers and
fathers of toddlers with autism spectrum disorders, asso-
ciations with child characteristics. J Autism Dev Disord,
38(7):1278-1291.
https://doi.org/10.1007/s10803-007-0512-z

Diener E, Oishi S, Tay L, 2018. Advances in subjective well-
being research. Nat Hum Behav, 2(4):253-260.
https://doi.org/10.1038/s41562-018-0307-6

Eiser C, Eiser JR, Stride CB, 2005. Quality of life in children
newly diagnosed with cancer and their mothers. Health
Qual Life Outcomes, 3:29.
https://doi.org/10.1186/1477-7525-3-29

Estes A, Olson E, Sullivan K, et al., 2013. Parenting-related
stress and psychological distress in mothers of toddlers
with autism spectrum disorders. Brain Dev, 35(2):133-138.
https://doi.org/10.1016/j.braindev.2012.10.004

Estes A, Munson J, Dawson G, et al., 2009. Parenting stress
and psychological functioning among mothers of preschool
children with autism and developmental delay. Autism,
13(4):375-387.
https://doi.org/ 10.1177/1362361309105658

Falk NH, Norris K, Quinn MG, 2014. The factors predicting
stress, anxiety and depression in the parents of children
with autism. J Autism Dev Disord, 44(12):3185-3203.
https://doi.org/10.1007/s10803-014-2189-4

Fletcher PC, Markoulakis R, Bryden PJ, 2012. The costs of
caring for a child with an autism spectrum disorder. Issues
Compr Pediatr Nurs, 35(1):45-69.
https://doi.org/10.3109/01460862.2012.645407

Gau SSF, Chou MC, Chiang HL, et al., 2012. Parental adjust-
ment, marital relationship, and family function in fami-
lies of children with autism. Res Autism Spectr Disord,
6(1):263-270.
https://doi.org/10.1016/j.rasd.2011.05.007

Gatzoyia D, Kotsis K, Koullourou I, et al., 2014. The associa-
tion of illness perceptions with depressive symptoms and
general psychological distress in parents of an offspring



J Zhejiang Univ-Sci B (Biomed & Biotechnol) 2024 25(11):1020-1030 | 1029

with autism spectrum disorder. Disabil Health J, 7(2):
173-180.
https://doi.org/10.1016/j.dhjo.2013.10.008

Guthrie W, Swineford LB, Nottke C, et al., 2013. Early diag-
nosis of autism spectrum disorder: stability and change
in clinical diagnosis and symptom presentation. J Child
Psychol Psychiatry, 54(5):582-590.
https://doi.org/10.1111/jcpp.12008

Haber MG, Cohen JL, Lucas T, et al., 2007. The relationship
between self-reported received and perceived social sup-
port: a meta-analytic review. Am J Community Psychol,
39(1-2):133-144.
https://doi.org/10.1007/s10464-007-9100-9

Hall HR, Graff JC, 2010. Parenting challenges in families of
children with autism: a pilot study. Issues Compr Pedi-
atr Nurs, 33(4):187-204.
https://doi.org/10.3109/01460862.2010.528644

Hastings RP, 2003. Child behaviour problems and partner
mental health as correlates of stress in mothers and fathers
of children with autism. J Intellect Disabil Res, 47(4-5):
231-237.
https://doi.org/10.1046/j.1365-2788.2003.00485.x

Hauge LJ, Nes RB, Kornstad T, et al, 2015. Maternal sick
leave due to psychiatric disorders following the birth of
a child with special health care needs. J Pediatr Psychol,
40(8):804-813.
https://doi.org/10.1093/jpepsy/jsv034

Hayes SA, Watson SL, 2013. The impact of parenting stress:
a meta-analysis of studies comparing the experience of
parenting stress in parents of children with and without
autism spectrum disorder. J Autism Dev Disord, 43(3):
629-642.
https://doi.org/10.1007/s10803-012-1604-y

Higgins DJ, Bailey SR, Pearce JC, 2005. Factors associated
with functioning style and coping strategies of families
with a child with an autism spectrum disorder. Autism,
9(2):125-137.
https://doi.org/10.1177/1362361305051403

Ide K, Jeong S, Tsuji T, et al., 2022. Suggesting indicators of
age-friendly city: social participation and happiness, an
ecological study from the JAGES. Int J Environ Res Public
Health, 19(9):5096.
https://doi.org/10.3390/ijerph19095096

Ivarsson B, Lindstrom L, Malm U, et al., 2011. The self-
assessment perceived global distress scale-reliability and
construct validity-perceived global distress scale. Psychol-
0gy, 2(4):283-290.
https://doi.org/10.4236/psych.2011.24045

Kaczmarek L, 2021. Supporting young children with disabi-
lities: the role of grandparents. /n: Jalongo MR, Crawford
PA (Eds.), Intergenerational Bonds. Springer, Cham,
p.144-167.
https://doi.org/10.1007/978-3-030-81965-1_8

Kim G, DeCoster J, Chiriboga DA, et al., 2011. Associations
between self-rated mental health and psychiatric disorders
among older adults: do racial/ethnic differences exist? 4m
J Geriatr Psychiatry, 19(5):416-422.
https://doi.org/10.1097/JGP.0b013e3181f61ede

Lazarus RS, Folkman S, 1984. Stress: Appraisal, and Coping.
Springer, New York.
https://doi.org/10.1007/978-1-4419-1005-9 215

Lee CF, Hwang FM, Chen CJ, et al., 2009. The interrelation-
ships among parenting stress and quality of life of the
caregiver and preschool child with very low birth weight.
Fam Community Health, 32(3):228-237.
https://doi.org/10.1097/FCH.0b013e3181ab3b6a

Lee M, Gardner JE, 2010. Grandparents’ involvement and
support in families with children with disabilities. Educ
Gerontol, 36(6):467-499.
https://doi.org/10.1080/03601270903212419

Limbers CA, McCollum C, Greenwood E, 2020. Physical ac-
tivity moderates the association between parenting stress
and quality of life in working mothers during the COVID-
19 pandemic. Ment Health Phys Act, 19:100358.
https://doi.org/10.1016/j.mhpa.2020.100358

McStay RL, Trembath D, Dissanayake C, 2014. Stress and
family quality of life in parents of children with autism
spectrum disorder: parent gender and the double ABCX
model. J Autism Dev Disord, 44(12):3101-3118.
https://doi.org/10.1007/s10803-014-2178-7

Miller JE, Nugent CN, Russell LB, 2015. Risk factors for
family time burdens providing and arranging health care
for children with special health care needs: lessons from
nonproportional odds models. Soc Sci Res, 52(7):602-614.
https://doi.org/10.1016/j.ssresearch.2015.04.003

Myers BJ, Mackintosh VH, Goin-Kochel RP, 2009. “My
greatest joy and my greatest heart ache:” parents’ own
words on how having a child in the autism spectrum has
affected their lives and their families’ lives. Res Autism
Spectr Disord, 3(3):670-684.
https://doi.org/10.1016/j.rasd.2009.01.004

Nahar S, Zambelli Z, Halstead EJ, 2022. Risk and protective
factors associated with maternal mental health in moth-
ers of children with autism spectrum disorder. Res Dev
Disabil, 131:104362.
https://doi.org/ 10.1016/j.ridd.2022.104362

Pisula E, Por¢gbowicz-Dorsmann A, 2017. Family function-
ing, parenting stress and quality of life in mothers and fa-
thers of polish children with high functioning autism or
Asperger syndrome. PLoS ONE, 12(10):e0186536.
https://doi.org/10.1371/journal.pone.0186536

Rosenthal DG, Learned N, Liu YH, et al., 2013. Characteris-
tics of mothers with depressive symptoms outside the post-
partum period. Matern Child Health J, 17(6):1030-1037.
https://doi.org/10.1007/s10995-012-1084-x

Schieve LA, Boulet SL, Kogan MD, et al., 2011. Parenting
aggravation and autism spectrum disorders: 2007 National
Survey of Children’s Health. Disabil Health J, 4(3):143-
152.
https://doi.org/10.1016/j.dhjo.2010.09.002

Sullivan A, Winograd G, Verkuilen J, et al., 2012. Children
on the autism spectrum: grandmother involvement and
family functioning. J Appl Res Intellect Disabil, 25(5):
484-494.
https://doi.org/10.1111/j.1468-3148.2012.00695.x

Sun X, Allison C, Matthews FE, et al., 2013. Prevalence of



1030 | J Zhejiang Univ-Sci B (Biomed & Biotechnol) 2024 25(11):1020-1030

autism in mainland China, Hong Kong and Taiwan: a sys-
tematic review and meta-analysis. Mol Autism, 4:7.
https://doi.org/10.1186/2040-2392-4-7

Vernhet C, Dellapiazza F, Blanc N, et al., 2019. Coping strat-
egies of parents of children with autism spectrum disor-
der: a systematic review. Eur Child Adolesc Psychiatry,
28(6):747-758.
https://doi.org/10.1007/s00787-018-1183-3

Wei H, Liu YF, Liu J, 2018. Analyzing the life quality of
mothers of children with autism spectrum disorder and its
influencing factors. Chin Health Serv Manag, 35(12):
934-937 (in Chinese).

Whitehead AL, 2016. Neighborhoods, family functioning,
and mothers’ mental health for families with a child with
an autism spectrum disorder. App! Res Qual Life, 12(3):
633-651.
https://doi.org/10.31235/0sf.io/w4tbd

Whitmore KE, 2016. Respite care and stress among caregiv-
ers of children with autism spectrum disorder: an integra-
tive review. J Pediatr Nurs, 31(6):630-652.
https://doi.org/10.1016/j.pedn.2016.07.009

Wu SQ, Li ZZ, Yang NB, 2023.Correlation between psycho-
logical well-being and parenting stress among mothers
of preschool children with autism spectrum disorder. Mil
Nurs, 40(7):61-64, 97 (in Chinese).
https://doi.org/10.3969/j.issn.2097-1826.2023.07.014

Yang X, Byrne V, Chiu MYL, 2016. Caregiving experience
for children with intellectual disabilities among parents
in a developing area in China. J Appl Res Intellect Dis-
abil, 29(1):46-57.
https://doi.org/10.1111/jar.12157

Yorke I, White P, Weston A, et al., 2018. The association

between emotional and behavioral problems in children
with autism spectrum disorder and psychological distress
in their parents: a systematic review and meta-analysis. J
Autism Dev Disord, 48(10):3393-3415.
https://doi.org/10.1007/s10803-018-3605-y

Zablotsky B, Bradshaw CP, Stuart EA, 2013. The association
between mental health, stress, and coping supports in
mothers of children with autism spectrum disorders. J
Autism Dev Disord, 43(6):1380-1393.
https://doi.org/10.1007/s10803-012-1693-7

Zhao YN, Luo YN, Zhang R, et al., 2023. Direct and indirect
costs for families of children with autism spectrum disor-
der in China. Autism, 27(8):2337-2347.
https://doi.org/10.1177/13623613231158862

Zhou H, Xu X, Yan WL, et al., 2020. Prevalence of autism
spectrum disorder in China: a nationwide multi-center
population-based study among children aged 6 to 12 years.
Neurosci Bull, 36(9):961-971.
https://doi.org/10.1007/s12264-020-00530-6

Zhou SY, Da S, Guo H, et al., 2018. Work-family conflict and
mental health among female employees: a sequential me-
diation model via negative affect and perceived stress.
Front Psychol, 9(4):544.
https://doi.org/10.3389/fpsyg.2018.00544

Zhou WS, Liu D, Xiong XY, et al., 2019. Emotional prob-
lems in mothers of autistic children and their correlation
with socioeconomic status and the children’s core symp-
toms. Medicine, 98(32):¢16794.
https://doi.org/10.1097/MD.0000000000016794

Supplementary information
Tables S1 and S2



