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Abstract

Background: Autism spectrum disorder (ASD) affects many aspects of family life, such as social and economic
burden. Little investigation of this phenomenon has been carried out in China. We designed this study to evaluate
the employment and financial burdens of families with ASD-diagnosed preschoolers.

Methods: Four hundred and fifty-nine nuclear families of children with ASD, 418 with some other disability (OD)
and 424 with typically developing (TD) children were recruited for this study. Employment and financial burdens of
families were evaluated using a structured questionnaire; logistic regression was used to examine differences in
job change measures by group, and ordinal logistic regression was used to investigate the association between
household income and group.

Results: Fifty-eight percent of families with ASD children and 19% of families with OD children reported that
childcare problems had greatly affected their employment decisions, compared with 9% of families with TD
children (p < 0.001). Age of child, parental education and parental age notwithstanding, having a child with ASD
and having a child with OD were both associated with increased odds of reporting that childcare greatly interfered
with employment (ASD, OR: 15.936; OD, OR: 2.502; all p < 0.001) and decreased the odds of living in a higher-income
household (ASD, estimate = -1.271; OD, estimate = -0.569; all p < 0.001). The average loss of annual income associated
with having a child with ASD was Chinese RenMinBi (RMB) 44,077 ($7,226), compared with RMB 20,788 ($3,408) for
families of OD children.

Conclusions: ASD is associated with severe employment and financial burdens, much more than for OD, in families
with preschool children.
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Background
Autism spectrum disorder (ASD) is a pervasive develop-
mental disorder characterized by persistent deficits in
social communication and social interaction, and mani-
fested restricted, repetitive patterns of behavior, inte-
rests, or activities [1]. This disease presents in the early
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life stage of 2–6 years, and its prevalence has increased
rapidly over past decades, from a median global preva-
lence of about 4.5 per 10,000 [2] to 62 per 10,000 [3],
with some estimates even higher, at 120 to 260 per
10,000 [4-7]. Although this rapid increase in prevalence
may be partly due to more frequent diagnosis and in-
creased awareness of autism [8], the latest evidence from
the United States shows that the prevalence of ASD was
2.00% in 2011–2012, a significant increase from 1.16% in
2007 [9]. This supports the idea that the increase repre-
sents an actual change in the prevalence of autism. ASD
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has become one of the most common childhood disor-
ders or health conditions.
ASD affects many aspects of family life, not only lead-

ing to physical and psychological impairment of parents
[10-12], but also causing great unemployment and finan-
cial burdens. In previous studies, 39% of parents of chil-
dren with ASDs have reported that childcare problems
greatly affected their employment decisions, and that the
average loss of annual income associated with having a
child with ASDs was $6,200 or 14% of their reported in-
come in the United States [13,14]. A recent study also
found that children with ASD are 9% less likely to have
both parents employed in the United States, and that
family earnings are 21% ($10,416) less than those of
families with children who have another health limita-
tion and 28% ($17,763) less than those of families with
children who have no health limitation [15]. When com-
pared with other childhood diseases, ASD was more
likely to be associated with financial problems, a need
for additional income to provide for the child’s medical
care, a reduction or cessation of work because of the
child’s condition, an investment of 10 or more hours per
week providing or coordinating care, and payments of
more than $1000 in the previous year for the child’s care
[16]. Furthermore, the high cost of ASD-specific educa-
tion may make the financial situation of ASD families
worse, and some low-income families are unable to af-
ford it at all [17,18].
In many employment and financial burden-related fac-

tors, ASD emerges as the most important influence.
Montes et al. [13] controlled for household and child co-
variates and found that families with a child with ASD
were seven times more likely than other families to state
that childcare problems affected employment (OR: 7.31;
95% CI: 3.44–15.54). This effect was three times larger
than that of poverty (OR: 2.02; 1.57–2.59). In another
study [14], having a child with ASD (OR: 0.62; 95% CI:
0.43–0.91) significantly decreased the odds of living in a
higher-income household, even after variables of paren-
tal education (OR: 2.28; 95% CI: 2.17–2.40), type of
family (two-parent family, OR: 3.71; 95% CI: 3.24–4.25),
parental age, location of the household (urban, OR: 1.44;
95% CI: 1.26–1.65), and minority ethnicity (child is
white, non-Hispanic, OR: 1.99; 95% CI: 1.76–2.23) were
controlled for.
While family care studies of ASD patients have been

carried out in many countries, few data have been col-
lected in China [19]. Although autism has recently
drawn special increased awareness in China [20,21], we
still do not know how severely autistic patients affect
their families’ employment and finances, or what specific
factors may be associated with these burdens. Therefore,
we designed this descriptive study to evaluate parental
employment and financial burdens of the family and to
examine related factors that may be linked to these em-
ployment and financial burdens. This study aims not
only to provide information that may be used for in-
creasing public awareness of ASD, but also to provide
some empirical data to help policy makers prioritize
health resources for effective intervention and education
on autism in China.

Methods
Subjects
Nuclear families with children diagnosed with ASD were
recruited at three large public/private special education
schools if their children met the following criteria: (1) age
3–6 years and has been diagnosed with ASD in a local
hospital; (2) diagnosis of ASD was made using the Diag-
nostic and Statistical Manual of Mental Disorders, Fourth
Edition, Text Revision (DSM-IV-TR), and was confirmed
by a senior child psychiatrist through a face-to-face obser-
vation and interview with parents. To reduce possible bias
in estimating costs that may be due to other diseases, fam-
ilies with children that had severe physical diseases such
as congenital heart disease or hematological system dis-
eases were excluded. Chromosome morphology through
karyotype analysis was performed to exclude some com-
mon chromosomal diseases such as Down’s syndrome and
Chromosome 18 duplication.
Nuclear families with children diagnosed with some

other disability (OD) were recruited from special educa-
tion schools, and nuclear families with typically developing
(TD) children were recruited from ordinary kindergartens
as two comparison groups. The inclusion criteria for the
OD group were as follows: (1) age 3–6 years; (2) child did
not have ASD and did have any of the following con-
ditions: a specific learning or language disability, mental
retardation, serious emotional disturbance, serious hea-
ring or visual impairment, an orthopedic impairment,
attention-deficit disorder or attention-deficit/hyperactivity
disorder and other health impairment lasting 6 months or
more; (3) diagnosis of OD was confirmed using proof of
diagnosis from hospital. Inclusion criteria for the TD
group were as follows: (1) age 3–6 years; (2) performing
well in kindergarten and without any parents’ or teachers’
reports of serious emotional or behavioral problems.
Families with children who had severe physical dis-

eases such as congenital heart disease or hematological
system diseases were excluded from the study, as were
families whose parents had either severe physical or
mental diseases that may seriously affect their ability to
work.
Families with ASD children were recruited from two

special education schools in Hunan province and one in
Shandong province. Because these schools recruit stu-
dents from all over the country, recruited families with
ASD children came from 27 provinces (but mainly from
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Hunan and Shandong province). While Shandong is a
high-income province, Hunan is a middle-income province,
and some other provinces are low-income provinces. Com-
parison groups were recruited from another high-income
province (Jiangsu), a middle-income province (Hunan), and
some low-income provinces such as Guangxi, Henan and
Yunnan. To reduce the geographic difference in macro-
economic development, we calculated the weighted aver-
age of annual household income for provinces from which
ASD families were recruited, then selected comparison
samples to match these cases.
The study was approved by the ethics committee of

the Second Xiangya Hospital, and conducted between
January 2011 and December 2012. All families provided
written informed consent before enrolment.

Measures
Outcome measures were employment burden of parents
with ASD children and financial burden of the families.
Both measures were assessed with a structured ques-
tionnaire. Because the socioeconomic status of parents,
family medical history and demographic information
were related to employment and financial burdens, this
information was also collected. Employment burden was
measured by a single item that asked whether the father
or mother suffered job loss or job change mainly be-
cause of a childcare problem in the past 12 months. A
binary variable was coded as 0 if the job was not af-
fected, and 1 if job loss or change had occurred.
Financial burden was measured in the context of fa-

mily income. An open question was asked to estimate
household income in the past year: “How much total
income did all family members earn in the past year,
including salaries, non-salary and other earnings, interest
revenues, pensions, and so on?” To verify the accuracy
of household income prediction model, an additional
open question was asked of families with children diag-
nosed with ASD or OD: “How much total income do
you expect that all family members would have earned
in the past year if your child did not have the disease?
(You can use the household income of your colleague-
peers who have the same level of education as a reference)”.
In addition, educational expenses were collected to

measure the direct cost of children. An open question
asked: “What were the total educational expenses of the
ASD or OD child in your household over the past year,
including general/special school education, extracurricu-
lar practice, related books/materials, and so on?”
Basic sociodemographic and family medical history

information was collected for all family members to
control for possible confounding. These general family
characteristics included family demographics and struc-
ture, medical history, housing conditions, history of preg-
nancy and child development. The level of parental
education was also collected to measure the socioeco-
nomic status in the family; this variable was classified into
three categories: below high school, high school or equiva-
lent, and above high school.

Statistical analysis
Because employment status was coded as a binary out-
come, cross-tabulation with the Chi-Square test and lo-
gistic regression were used to examine the association of
disease group with the change in employment status
while controlling for parental socioeconomic status fac-
tors such as education and demographics.
In China, different areas have different regional de-

velopment levels, and these regional differences affect
household income directly. Therefore, analyzing finan-
cial burden, we took some steps to match the com-
parison samples with the autistic sample on regional
differences in macroeconomic status. We first calculated
the weighted average of annual household income based
on the economic data by province in 2011 and 2012
according to the National Bureau of Statistics of China
[22]. Annual household income was calculated according
to the average number of employees in a family, wage in-
come per employee and the proportion of total revenue
accounted for by wage income. The number of ASD
families in each province was used as a weight. ASD
families from extremely high- or low-income provinces
were then removed, and comparison samples from certain
provinces with similar average annual household incomes
were selected for analysis.
To calculate the loss of income in families with ASD

or OD children, we built a linear regression model using
a sample of families with TD children to obtain the pre-
dicted household income in the ASD and OD groups
based on parental socioeconomic status and demograph-
ics. The predicted household income of families with
ASD or OD children was calculated with the linear re-
gression model. Average loss of income was then calcu-
lated by taking average predicted household income
minus average actual household income.
Ordinal logistic regression was used to examine the as-

sociation of the reported actual household income with
groups, while the age of the child and parental age and
education were controlled as covariates. In this process,
annual household income was converted into an ordinal
variable: 1 if less than ¥30,000 ($4,917), which denotes
extremely low income; 2 if ¥30,000 to 49,999 ($4,918 to
8,196), which denotes low income; 3 if ¥50,000 to 69,999
($8,197 to 11,475), which denotes moderate income; 4 if
¥70,000 to 99,999 ($11,476 to 16,393), which denotes
high income; and 5 if more than ¥100,000 ($16,394),
which denotes extremely high income.
Income was described as a mean, with the local cur-

rency unit (Chinese Yuan, ¥) and the international
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common currency unit (U.S. dollars, $). An exchange rate
of ¥6.1 = $1.0 was used. All statistical tests were two-
tailed, with 0.05 as the level of significance. SPSS 19.0 for
Windows was used for statistical analysis.

Results
After eligibility screening, 459 of 493 (93%) ASD fami-
lies, 418 of 492 (85%) OD families, and 424 of 470 (90%)
TD families were enrolled. There were no significant
differences in the general characteristics of children or
their parents, except gender of children, across the three
groups (Table 1).
The employment burden was significantly different

across ASD, OD and TD families. For ASD families,
57.5% (264/459) reported that childcare problems had
affected their jobs in the past year. Of those, 240 families
(52.3%) reported that someone had quit or turned down
a job, and 24 (5.2%) reported that someone had changed
jobs. Meanwhile, 79 of 418 (18.9%) OD families reported
job effects, of which 70 (16.7%) were jobs lost or not
taken, and nine (2.2%) were job changes. In contrast, in
the family with TD children, only a small number of
families (38/424 = 8.9%) reported that childcare prob-
lems affected their jobs; of these, 26 (6.1%) were jobs lost
or not taken, and 12 (2.8%) were job changes. Differences
in the employment burden among the three groups were
significant (χ2 = 282.984, p < 0.001) (Figure 1).
After controlling for sociodemographic variables, we still

found that ASD families were more likely to report that
childcare affected their employment status. Compared
Table 1 Comparison of general information among three gro

Children with
ASD (N = 459)

Children
disability

Mean or N SD or % Mean or

Age of children, years, Mean (SD) 4.32 1.085 4.31

Composition of children

Boy, N (%) 399 86.9 295

Girl, N (%) 60 13.1 123

Age of parents, years, Mean (SD)

Father 34.15 4.04 34.64

Mother 32.37 3.44 32.34

Education of father, N (%)

Lower than high school 56 12.2 66

High school or equivalent 74 16.1 79

Higher than high school 329 71.7 273

Education of mother, N (%)

Lower than high school 70 15.3 76

High school or equivalent 103 22.4 82

Higher than high school 286 62.3 260

Note: SD, standard deviation; *Continuous data were analyzed by ANOVA, and qual
with families with TD children, ASD families experienced
a 15-fold increase in the likelihood of job problems in
the past 12 months (OR: 15.94, 95% CI: 10.73–23.66,
p < 0.001), whereas having a child with OD was associated
with a far lower, but still significantly elevated, likelihood
of job effects (OR: 2.502, 95% CI: 1.643–3.809, p < 0.001).
A significant difference in job effects was also observed
between ASD and OD groups (Wald test F = 129.830,
p < 0.001). We also noted that a higher education level of
fathers was negatively associated with employment burden.
Families with fathers who had high school or equivalent
(OR: 0.594, 95% CI: 0.358–0.985) or above high school
education (OR: 0.507, 95% CI: 0.297–0.863) were less likely
than those with lower education levels to have employ-
ment effects (Table 2).
In analyzing financial burden, we found that the an-

nual household incomes of Beijing and Shanghai were
much higher than in other provinces, so ASD patients
from Beijing and Shanghai were excluded from the ana-
lysis. The weighted average of annual household income
in ASD patients was ¥95,509 ($15,657), very close to that
of ¥95,459 ($15,649) in Hunan province. Therefore, we
selected the samples of Hunan province as comparisons
of financial burden. The final analysis included 449 fami-
lies in the ASD group, 348 families in the OD group and
281 families in the TD group. There were no significant
group differences in the general characteristics of chil-
dren and their parents, except the proportion of gender
in children (χ2 = 109.174, p < 0.001) and education of the
mother (χ2 = 12.173, p = 0.016).
ups*

with other
(N = 418)

Typically developing
children (N = 424)

F(2, 1300)/χ2 p

N SD or % Mean or N SD or %

0.998 4.29 0.973 0.118 0.889

70.6 228 53.8 117.377 <0.001

29.4 196 46.2

4.16 34.36 4.85 1.367 0.255

3.87 31.88 4.37 2.114 0.121

15.8 74 17.5 7.013 0.135

18.9 69 16.3

65.3 281 66.3

18.2 89 21.0 5.623 0.229

19.6 88 20.8

62.2 247 58.3

itative data were analyzed by χ2 test.



Figure 1 The comparison of job status in the past year among the three groups. Significant group differences were observed, χ2 = 282.984,
p < 0.001.
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The linear regression model provided reasonable pre-
dictions of average annual household income of the
ASD and OD group. Through stepwise regression of TD
samples, only the age of the child and education of par-
ents entered the regression model using a criteria of
probability of F entry = 0.05 and removal = 0.10. Based
on this model, the mean predicted annual household in-
come of all samples (TD, ASD and OD) was ¥107,375
($17,603), very close to the mean reported annual
Table 2 Logistic regression analysis for the impact of employ

Variable Estimate SE

Age

Child 0.023 0.068

Father -0.016 0.017

Mother <0.001 0.019

Education of father

Below high school (reference)

High school or equivalent -0.521 0.258

Higher than high school -0.680 0.272

Education of mother

Below high school (reference)

High school or equivalent 0.107 0.248

Higher than high school -0.430 0.267

Disease group

Typical development (reference)

ASD 2.769 0.202

Other disability 0.917 0.214

ASD and OD groups are significantly different (Wald test F = 129.830, p < 0.001).
*p < 0.05, **p < 0.001.
household income (¥103,230, $16,923) of urban Chinese
families from 2011 (¥97,362, $15,961) to 2012 (¥109,097,
$17,885) (Table 3). The difference of ¥4,145 ($680) was
within 5% of the reported annual income of all samples.
Furthermore, the mean predicted annual income by
model was ¥105,638 ($17,318) for the ASD group and
¥109,828 ($18,005) for the OD group, which were also
very close to the mean reported expected household
annual income of both ASD (¥102,799, $16,852) and OD
ment

p value OR 95% CI for OR

Lower Upper

0.733 1.023 0.896 1.168

0.341 0.984 0.953 1.017

0.998 1.000 0.963 1.038

0.043 0.594 0.358 0.985 *

0.012 0.507 0.297 0.863 *

0.667 1.113 0.684 1.811

0.107 0.650 0.385 1.098

<0.001 15.936 10.734 23.658 **

<0.001 2.502 1.643 3.809 **



Table 3 Estimated loss of income associated with having a child with ASD or OD

Annual income (2011-2012)

All families (TD, ASD and OD) Families with TD child Families with ASD child Families with OD child

Predicted based on model ¥107,375 ($17,603) ¥107,112 ($17,559) ¥105,638 ($17,318) ¥109,828 ($18,005)

Reported expected income - - ¥102,799 ($16,852) ¥107,845 ($17,680)

Reported actual income ¥103,230, ($16,923)a ¥107,112 ($17,559) ¥61,561 ($10,092) ¥89,040 ($14,597)

Loss of income (difference between
predicted and reported)

¥4,145 ($680) - ¥44,077 ($7,226) ¥20,788 ($3,408)

aThe mean annual income of Chinese urban families from 2011 (¥97,362, $15,961) to 2012 (¥109,097, $17,885). Data are from the National Bureau of Statistics
of China.
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(¥107,845, $17,680) (Table 3). The difference was also
within 5% of the expected annual household income of
each sample.
The reported mean annual income was only ¥61,561

($10,092) for families with ASD children and ¥89,040
($14,597) for families with OD children, both signifi-
cantly less than the reported annual income of ¥107,112
($17,559) in families with TD children (post hoc analysis,
all p < 0.005). The difference of ¥44,077 ($7,226) between
the reported and predicted income constitutes a 41.7%
loss of income associated with ASD. In contrast, the dif-
ference of ¥20,788 ($3408) between the reported and
predicted income only constitutes an 18.9% loss of in-
come associated with OD (Table 3).
The household income was decreased in families with

ASD and OD children. Ordinal logistic regression showed
that compared with families with TD children, both ASD
Table 4 Ordinal logistic regression analysis for reported actua

Variable Estimate SE

Age

Child -0.141 0.054

Father 0.030 0.014

Mother 0.009 0.015

Education of father

Below high school (reference)

High school or equivalent 1.068 0.252

Higher than high school 1.645 0.260

Education of mother

Below high school (reference)

High school or equivalent 0.486 0.237

Higher than high school 1.196 0.244

Disease group

Typical development (reference)

ASD -1.271 0.144

Other Disability -0.596 0.149

ASD and OD groups are significantly different (Wald test F = 26.515; p < 0.001).
*p < 0.05, **p < 0.001.
and OD families reported significant decreases in their re-
ported actual household income after controlling for
the age of the child and parental age and education
(ASD, estimate = -1.271, p < 0.001; OD, estimate = -0.569,
p < 0.001). There was also a significant difference in the
reported household incomes between the ASD and OD
groups (Wald test F = 26.515; p < 0.001). We also noted
that the age of the child was negatively associated with
household income, whereas parental education was posi-
tively associated with household income (Table 4).
The cost of education was another important aspect of

financial burden. The mean annual cost of education for
children was ¥55,359 ($9,075) or 89.9% of the reported
annual income in families with ASD children. This was
significantly higher than that reported by both OD
families, ¥27,904 ($4,574) or 31.3% of reported annual
income (p < 0.001), and TD families, ¥17,413 ($2,855) or
l household income

p
value

95% CI for estimate

Lower Upper

0.009 -0.247 -0.036 *

0.031 0.003 0.057 *

0.544 -0.020 0.037

<0.001 0.574 1.562 **

<0.001 1.136 2.154 **

0.040 0.022 0.951 *

<0.001 0.717 1.675 **

<0.001 -1.553 -0.988 **

<0.001 -0.888 -0.304 **
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16.3% of reported annual income (p < 0.001). Further-
more, the number of families with negative net income
(after education expenses) was 199 (44.3%) in ASD
families, just seven (2.0%) in OD families and one (0.4%) in
TD families (Fisher exact test, value = 350.938, p < 0.001).

Discussion
In this study, we used two comparison groups to eva-
luate the employment and financial burdens of families
with preschool children diagnosed with ASD in urban
China. We found that families with an ASD child are
more likely than families with an OD or TD child to re-
port employment effects due to childcare problems.
Families with an ASD child were also more likely to be
in substantially lower-income households, and to have
costly educational expenses.
Although we did not actually conduct formal compari-

sons between our results and those of other studies,
some informal comparisons can be made. The childcare
burden of ASD families was heavier and more likely to
disrupt parental employment in China than in the West.
In our study, more than half of families with ASD chil-
dren reported that their employment had been disrupted
by autism-related childcare difficulties in the past year;
this burden was 16-fold greater than for TD families.
This number was higher than the reported 39% of job
effects and seven-fold difference in burden reported in
the United States [13]. The differences may be due to in-
adequate healthcare services for ASD families in China.
The heavy care burden for ASD children leads to families
needing additional support services [16]. Unfortunately,
these kinds of services are very limited in China—more
limited, in fact, than for other disabilities. Caregivers,
typically mothers, have to be with their autistic children
by themselves every moment in daily life, even when the
child attends teaching in special education schools. This
model is very common, and is more likely to bring serious
disruptions in employment conditions for many families.
In contrast, we found that the employment burden for
families with OD children is only slightly greater than
for families with TD children, but significantly less than
for families with ASD children. Culture-related childcare
(grandparents to help look after the children), a lighter
care burden from OD, and an adequate support services
system may have contributed to the smaller effect.
We expect that the heavy employment burden of ASD

families affected financial burden strongly and directly.
Our results suggest that families with a child with ASD
are more likely to have lower income than are families
with OD or TD children, and loss of employment is a
very important driver of low income. These findings
are consistent with previous studies, which imply that
loss of income may stem from poorer-than-expected
labor market performance, lower-than-expected labor
participation, and lower-than-expected savings and in-
vestments [14]. We also found some other factors asso-
ciated with household income. Consistent with many
previous studies, our results showed that parents’ higher
education was significantly associated with higher in-
come. We speculate that this finding could well explain
the negative correlation between paternal education and
employment burden. Families with high income could
hire someone to look after their children with ASD or
OD, whereas families with low income may be more
likely to give up their jobs in favor of caring for their
children. The significant negative correlation between
the age of the child and income of families may indir-
ectly reflect the effect of care problems, which increased
with age. The effect of paternal age was very limited in
the model, and we speculate that it may be associated
with a long working life. Usually the longer working life,
the higher the income.
Families with ASD children face a substantial financial

burden, which also stems from the high cost of educa-
tion. Although early school training is very important
for the development of children with autism [23], it is
also very expensive. In our study, the mean annual cost
of school training for children with ASD was signifi-
cantly higher than that for TD or OD children. More-
over, more than 40% of families with ASD children had
negative net income after education expenses, which
means that these families cannot afford such education
for very long. These findings were consistent with a pre-
vious study in the United States [24]. Unfortunately, the
unfavorable financial situation may be more severe than
our findings suggest, because some previous studies have
demonstrated that families of children with ASD also
have substantial healthcare expenses [25,26]. Therefore,
more financial and policy supports are necessary for
families with ASD children.

Study limitations
The first limitation is that families with children diag-
nosed with ASD were recruited from special education
schools; therefore low-income families, who cannot af-
ford the cost of such schools, were not represented. The
second limitation is that our study only investigated the
very short-term employment and financial burdens of
families with children diagnosed with ASD, so changes
in such burdens over time could not be evaluated. Third,
this study mainly investigated indirect economic burdens.
The addition of surveys on direct economic burdens, such
as medical expenditures, would help us understand the
economic burdens of ASD families more comprehen-
sively. Therefore, low-income families with ASD children
should also be recruited, studies should investigate long-
term effects, and more surveys about direct economic
burdens should be conducted.
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Conclusions
ASD is associated with severe employment and financial
burdens, much more than OD, in Chinese families with
preschool children. More support services and resources
should be provided to these families.
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