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Abstract
Background: Many studies have examined sex differences in speci�c types of childhood disability, but data on the full range of disability are limited. Such
data allow comparisons among disabilities and are valuable to the inference of etiology. To provide bene�ts and services, the Taiwanese government certi�es
disabled citizens and maintains a registry. We used the registry to evaluate sex differences in childhood disability and assess changes over time.

Methods: We analyses the registry data from 2000 to 2011 and included all children who were at least 3 years of age, because certi�cation before 3 years of
age was discouraged by the government. We calculated the male-to-female rate ratios (RRs) for all disabilities combined and nine major disability categories,
namely autism spectrum disorders (ASD), hearing impairment (HI), intellectual disability (ID), loss of function of major organs (LFMO), motor disability (MD),
multiple disabilities, speech and language disability (SLD), visual impairment (VI), and other disabilities. In addition, we assessed the changes in the RRs over
time.

Results: The total number of cases between 3 to 17 years of age registered each year ranged between 49242 and 61717. Males generally had higher
prevalence than females, and disabilities due to primarily neurodevelopmental conditions (ASD, ID, and SLD) had higher male-to-female RRs than disabilities
due to primarily physical conditions (HI, LFMO, MD, and VI). The RRs of all disabilities combined increased over time, but the sex differences in ID, MD, and
“other disabilities” decreased over time, while those in ASD, SLD, and multiple disabilities increased. The RRs of all disabilities combined decreased with age in
most years, but the trends were different across individual disabilities.

Conclusions: Male is the disadvantaged sex for childhood disabilities. The sex differences in disabilities due to primarily neurodevelopmental conditions were
more prominent than those in disabilities due to primarily physical conditions. With the decreasing number of children given birth and growing awareness of
sexual disparity during the study period in Taiwan, the RRs had an increasing time trend, instead of decreasing, which suggested that genetic causes have
larger contributions to the sex differences in childhood disability than environmental causes.

Introduction
Sex difference is an important issue of health in children.1,2 Studying the variability of the prevalence of childhood disabilities by sex characteristics may
generate insight into developmental disabilities and provide clues for further etiological research.3,4 A study used the data of 1987 Finnish Medical Birth
Register and followed up children’s health until the age of 7 years found that boys in childhood had more health-related problems than girls.1 The difference
might also be true for childhood disability. Previous studies had recognised male predominance in certain childhood disabilities. For example, a review of
literature on autism spectrum disorder (ASD) showed that the reported male-to-female ratios ranged from 1.33:1 to 15.7:1, with a mean of 4.2:1.5 Many
studies on intellectual disability (ID) found higher prevalence rates in boys than in girls6–7 and reported male-to-female ratios around 1.5:1.8 Male
predominance has also been found in childhood deafness, and a study reported a male-to-female ratio of 1.17:1.9

Few studies, however, have provided a full picture of the sex difference in childhood disabilities. Such data allow comparisons among disabilities and thus are
valuable to the inference of etiology. The National Health Interview Surveys (NHIS) in the U.S.A. examined the prevalence of 10 categories of developmental
disabilities (attention de�cit hyperactivity disorder, autism, blind, cerebral palsy, moderate to profound hearing loss, learning disabilities, intellectual disabilities,
seizures, stuttered, and other developmental delays) in children aged 3 to 17 years and found that boys generally had higher prevalence rates than girls, except
for cerebral palsy (0.36 % vs. 0.37 %).10 A national survey of the non-institutionalized population in China also found that the prevalence of six categories of
disabilities (hearing, intellectual, mental, physical, speech, and visual) were all higher in boys than in girls in children under 20 year-old.11–13

In Taiwan, according to the Disabled Welfare Act,14 the local governments certify quali�ed disabled residents to provided various services and bene�ts, and
the central government maintains a registry of certi�ed cases.15 Data from the registry present a rare opportunity for studying the sex difference on the full
range of childhood disabilities at the national level. With the data, the time trends in the sex difference can be assessed and comparisons among different
types of disabilities can be made—both are seldom achieved in previous studies. Therefore, we conducted a study using the national disability registry data
from 2000 to 2011 to �ll the data gaps.

Methods

The disability registry system in Taiwan
The Disabled Welfare Act implemented in 1980 has facilitated the promotion of bene�ts for the disable in Taiwan.14 It mandates the local governments
provide services to residents with 16 categories of disabilities, namely ‘‘autism spectrum disorders,’’ (ASD) ‘‘balance disability,’’ ‘‘chronic psychiatric disorders,’’
‘‘dementia,’’ ‘‘facial damage,’’ ‘‘hearing impairment (HI),’’ ‘‘intellectual disability (ID),’’ ‘‘intractable epilepsy,’’ ‘‘loss of function of major organs (LFMO),’’ ‘‘motor
disability (MD),’’ ‘‘multiple disabilities,’’ ‘‘other disabilities listed by the government (other disabilities), ’’ ‘‘rare diseases with physical or mental disabilities listed
by the government,’’ ‘‘speech and language disability (SLD)’’ ‘‘vegetative state,’’ and ‘‘visual impairment (VI).’’ “Multiple disabilities” refers to cases with two or
more disabilities.15

Patients with disabilities can make applications for certi�cation through the local government of their residential area, and the local governments report cases
to the central government. The central government maintains a national disability registry of certi�ed cases and publishes summary data each year.15 The
registry have become a valuable source of information for research.16–22

Case de�nition
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When a child is suspected to have a disability that is quali�ed for the bene�ts, a parent or guardian can apply for certi�cation through the local government
o�ce in the residential area on the child’s behalf. To be certi�ed, a patient must �t the criteria listed by the government (Supplement Table I)23 and be
con�rmed by a doctor accredited by the government.24

Because the numbers of childhood cases in seven categories (balance disability, chronic psychiatric disorders, dementia, facial damage, intractable epilepsy,
rare diseases with physical or mental disabilities listed by the government, and vegetative state) were relatively small in all years,15 we combined them into the
category “the remaining seven categories of disabilities.’’ This category was included in the overall analyses, but separate analyses were limited to the
remaining nine main categories.

Data collection
On the basis of information collected through the registry, the central government of Taiwan publishes Statistical Yearbook each year. Before the re-
organization of the government in 2013, the reports were published by the Ministry of the Interior, and Ministry of Health and Welfare took over the task
afterwards.15 The reports include the numbers of cases by age and disability category, but not the number of cases by sex in each age group. We obtained
such data from the Department of Statistics of Ministry of the Interior, but they were not available until 2000.

Because there was a major revision of the criteria in 2012,25 we analyzed the data from 2000 to 2011. We limited our study further to cases who were at least
3 years old because the government generally discourages the certi�cation under 3 years of age.26 According to the governmental reports, we categorized age
into “3–5 years,” “6–11 years,” “12–14 years,” and “15–17 years.” To calculate the prevalence rates, we obtained data on the numbers of boys and girls by age
group from the Monthly Bulletin of Interior Statistics.27

Data analysis
We estimated the prevalence rate in each sex by dividing the number of cases by the number of individuals in a speci�c group. To assess the sex differences,
we calculated the male-to-female prevalence rate ratio (RR) by dividing the prevalence rate in males by that in females in a given year. We also calculated the
95% con�dence interval (CI) of each RR. In addition, we evaluated the trends of changes in male-to-female RR for all disabilities combined and each main
disability category over time and across age groups.

We classi�ed the nine main disabilities into three categories based on the main features of the disabilities.28 ASD, ID, and SLD were classi�ed into “primarily
neurodevelopmental or mental health conditions”. MD, HI, LFMO, and VI were classi�ed into “primarily physical conditions.” Multiple disabilities and “other
disabilities” were classi�ed into “unclassi�able conditions.”

We presented descriptive statistics of the variables as numbers or prevalence rates and used linear regressions to evaluate the trends of changes in male-to-
female RR over time and across age groups. We conducted all the analyses by using SAS 9.1 and performed tests for time trends at the signi�cance level of
0.05 (two-tailed).

Results
During the study period, the number of registered patients increased year by year from 49242 in 2000 to the top of 61717 in 2008 and then decreased year by
year to 60372 in 2011. The prevalence rates of all disabilities combined and nine main disabilities were constantly higher in boys than in girls (Tables I to III).
The male-to-female RRs of all disabilities combined and nine major disabilities generally reached statistical signi�cance in all years (P < 0.05), except for HI in
2010 and 2011 and “other disabilities” in 2008 through 2011 (Tables I to III). Among the nine main disabilities, ASD had the highest mean male-to-female RR
(5.88), followed by SLD (1.57), multiple disabilities (1.42), ID (1.37), MD (1.34), VI (1.28), “other disabilities” (1.16), LFMO (1.12), and HI (1.08) (Table III). In
general, the disabilities due to primarily neurodevelopmental or mental health conditions (ASD, SLD, and ID) had higher male-to-female RRs than those due to
primarily physical conditions (MD, VI, LFMO, and HI).

During the study period, the male-to-female RRs of all disabilities combined generally increased over time (Tables I and II), but the trends were different in
individual disabilities (Table III). Speci�cally, the male-to-female RRs of ASD, SLD, and multiple disabilities had increasing time trends (P for trend < 0.05 for all
three), while those of ID, MD, and “other disabilities” had decreasing time trends (P for trend < 0.05 for all three).

The male-to-female RRs of all disabilities combined generally decreased with age in all years (P for trend < 0.05 in 2004–2006 and 2008–2011) (Table II), but
the trends of male-to-female RRs in nine main disabilities individually were different (Table IV). Using 2011, when the prevalence rates were the highest, for
example, we found the male-to-female RRs decreased with age in SLD but increased with age in ASD (P for trend < 0.05 for both; Table IV). The time trends in
other disabilities did not reach statistical signi�cance, although the decreasing trend in ID (P for trend = 0.07) and the increasing trend in VI (P for trend = 0.08)
were marginally signi�cant.

Discussion
We found boys constantly had higher prevalence rates than girls, both in the nine major childhood disabilities respectively and in all disabilities combined.
This supports the argument that male is the disadvantaged sex for childhood disabilities. In the U.S.A., in addition to the NHIS,10 the Metropolitan Atlanta
Developmental Disabilities Surveillance Program (MADDSP) also studied multiple disabilities in children simultaneously, including ASD, cerebral palsy, ID, VI,
and HI.29,30 Among them, ASD, cerebral palsy, ID, and VI were more prevalent in boys, which are compatible with our �ndings. HI was more prevalent in girls in
1996 (1.2 vs. 1.6 per 1000) but more prevalent in boys in 2000 (1.4 vs. 1.0 per 1000), which compatible with our �nding that HI had the smallest sex difference
among the �ve main disabilities studied.
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Many factors have been proposed to contribute to the male predominance of childhood disabilities. In term of biological factors, X-linked conditions such as
Fragile X syndrome are less often expressed in females than in males.10 In addition, the central nervous system of male infant (and fetus) is more vulnerable
to environmental in�uences such as maternal smoking.6,31 Furthermore, females may have a higher threshold for reaching affectation status than males. For
example, female patients of ASD carry a greater heritable mutational “genetic load” than male patients.32

In terms of social factors, in many cultures, boys generally receive greater attention and thus may have a higher rate of being diagnosed when the symptoms
and signs are mild.17 In addition, compared to girls, boys are more likely to have behavior problems that may affect others and therefore they are more likely to
be referred for services. For example, male patients of ASD show more externalizing behavior problems such as aggressive behavior, hyperactivity, reduced
prosocial behavior, and increased repetitive/restricted behaviors and interests, while female patients show more internalizing symptoms such as anxiety and
depression.6, 32

We found the disabilities due to primarily neurodevelopmental or mental health conditions had higher male-to-female RRs than those due to primarily physical
conditions.28 This was also observed in the patients 6 to 21 years old who were served under Individuals with Disabilities Education Act in the U.S.A. between
2015 and 2016.33 Speci�cally, the male-to-female ratio was 5.31:1 for ASD, 2.02:1 for SLD, and 1.39:1 for ID (due to primarily neurodevelopmental or mental
health conditions) while it was 1.23:1 for VI, 1.14:1 for HI, and 1.12:1 for deaf-blindness (due to primarily physical conditions).33

The etiology of childhood disease could also be largely classi�ed into genetic and environmental causes,34–35 and individual childhood disabilities combined
different proportions of genetic and environmental causes. The results of the current study suggested that the larger the genetic contribution (heritability), the
higher the male predominance. Among the disabilities we studied, ASD had the highest male-to-female RR, and according to the literature, ASD also had the
highest heritability.34–35 Speci�cally, many family and twin studies estimated the heritability of ASD to be about 38–90%, making it the most heritable of all
developmental disorders.34–37 Studies on ID found that genetic causes were present in 25–50% of cases,38–40 and a review of epidemiology studies on
childhood HI in the U.S.A. found genetic etiology was reported to contribute 7.2–40%.41 In our study, among these three conditions, ASD had the highest male-
to-female RR, and HI had the lowest. Therefore, genetic causes seemed to have larger contributions to the sex differences than environmental causes.

We also found that conditions which are more likely to be diagnosed objectively (with more objective signs and quantitative outcomes) tended to have lower
male-to-female RRs. For example, during our study period, HI was diagnosed on the basis of on pure tone hearing test results, which are quantitative outcomes
with decibel as the unit,19 and ASD was diagnosed on the basis of the DSM-IV diagnostic criteria8,16 ([1] qualitative impairment in social interaction, [2]
qualitative impairments in communication, and [3] restricted repetitive and stereotyped patterns of behavior interests, and activities), which are mainly
qualitative outcomes. Speci�cally, HI (1.08), LFMO (1.12), VI (1.28), and MD (1.34) are more likely to be diagnosed objectively and had the lowest male-to-
female RRs, followed by ID (1.37), while SLD (1.57) and ASD (5.88) relied more on subjective symptoms (qualitative outcomes) for diagnosis and had the
highest male-to-female RRs. This was also true in terms of male-to-female ratios among the children who were served under Individuals with Disabilities
Education Act in the U.S.A.: 1.12:1 for deaf-blindness, 1.14:1 for HI, and 1.23:1 for VI, followed by 1.39:1 for ID, and then 2.02:1 for SLD and 5.31:1 for ASD.33

The fact that boys generally receive more attention, which can lead to a higher diagnostic rate, in traditional Chinese culture is a plausible explanation for the
higher prevalence of disabilities in boys.17 If so, with the decreasing number of children given birth and growing awareness of sexual disparity during the
study period in Taiwan, the male-to-female RRs should have been decreasing. However, we found the RRs of all disabilities combined increased over time,
instead of decreased.

We found male-to-female RRs of all disabilities combined, ID, and SLD decreasing with age between 3 and 17 years in most years, which is consistent with a
census based study of ID in U.S.A.42,43 ID is the leading childhood disability and contributed 38.4% of cases of all disabilities combined in 2011,18 and
therefore we believe the decreasing trend in male-to-female RRs with age observed in all disabilities combined was mainly due to the contribution of ID. In fact,
such a trend was not observed in multiple disabilities (e.g. 16.5% in 2011), which contributed the second largest number of cases, and an increasing trend was
observed in ASD, which contributed the third largest number of cases (e.g. 14.4% in 2011). Factors affecting the trend in relation to age may vary across the
type of disabilities.

A major limitation of the current study is that the government does not release data on individual cases, and so we could not carry out more detailed analyses.
This applies not only to analyses of data on individuals, but also to cross-tabulation of aggregated data. Furthermore, we used prevalence data instead of
incidence data, which might affect the assessment of sex differences. Strictly speaking, we were targeting at the etiology of the disabilities, and differences in
the incidence are more closely related to the etiology than those in the prevalence, which are also affected by survival.44–46 Nonetheless, because most cases
of the disabilities we studied are not fatal but incurable, the relative risks estimated using prevalence data should be very close to those estimated using
incidence data. We adopted the “administrative” data from a national registry which obtains the information on quali�ed persons who applied for the services
and thus does not include persons who have not done so.47 Consequently, relative risks estimated using the data might be affected by factors in�uencing the
application. However, because the bene�ts come with the certi�cation are quite substantial, parents or guardians are unlikely to take different actions simply
because of the sex of the children, and so the bias introduced should have been minimized.

Compared to previous studies, the current study has some advantages. We studied nine main childhood disabilities at the same time and made comparisons
among them, which makes the inference on etiology more comprehensive. This is evidenced by the �ndings of the more prominent male vulnerability to
disabilities due to primarily neurodevelopmental conditions and disabilities with more genetic contribution. In addition, we used data from the whole country,
which are seldom available, and the large number of cases (more than sixty thousand cases in 2011 for example) made it possible to generate stable
statistical estimates even after strati�cation of the population. Nonetheless, all the cases were closely examined and certi�ed by physicians, and therefore the
diagnoses are reliable. Furthermore, most previous large-scale or nationwide studies were cross-sectional surveys and collected prevalence data for just one
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year, but we had data over a period of 12 years and thus were able to assess the time trends. Besides, because the number of cases under three years of age
was small, the prevalence data on the age group 3–5 years can be regarded as close estimates of incidence.

Conclusions
Our study showed that male is the disadvantage sex in terms of childhood disabilities. The sex differences in disabilities due to primarily neurodevelopmental
conditions were more prominent than those in disabilities due to primarily physical conditions. We also found that the larger the proportion of genetic
contribution, the more prominent the male vulnerability, indicating genetic causes have larger contributions to the sex differences than environmental causes.
However, further studies with data on individual participants are needed to con�rm our �ndings.
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Tables
Table I Prevalence rates (per 1000 children) by sex and male-to-female rate ratios of all disabilities combined in children 3–17 years of age

Year Number of cases Population Prevalence (1/1000) 

Male Female  Male Female  Male Female  Rate ratio [95% CI]

2000 29535 19707   2563934 2372366   11.52 8.31 1.39 [1.36–1.41]*

2001   29813 19773   2508912 2318072   11.88 8.53 1.39 [1.37–1.42]*

2002   31928 20926   2467763 2276454   12.94 9.19 1.41 [1.38–1.43]*

2003   33151 21432   2451655 2257398   13.52 9.49 1.42 [1.40–1.45]*

2004   35074 22534   2429513 2234797   14.44 10.08 1.43 [1.41–1.46]*

2005   36121 22904   2397970 2203863   15.06 10.39 1.45 [1.43–1.47]*

2006 37131 23287   2339532 2148295   15.87 10.84 1.46 [1.44–1.49]*

2007 38044 23470   2292296 2102987   16.60 11.16 1.49 [1.46–1.51]*

2008 38201 23516   2225403 2043227   17.17 11.51 1.49 [1.47–1.52]*

2009 38337 23376   2167065 1990875   17.69 11.74 1.51 [1.48–1.53]*

2010 38077 23019   2107777 1936656   18.07 11.89 1.52 [1.50–1.54]*

2011  37807 22565   2042826 1874817   18.51 12.04 1.54 [1.51–1.56]*

CI: con�dence interval

* P < 0.05

 

Table II Prevalence rates (per 1000 children) in each sex by age and male-to-female rate ratios (RRs) by age of all disabilities combined in children 3–17 years
of age
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Year  3–5 years 6–11 year  12–14 year 15–17 year

Prevalence  Prevalence  Prevalence  Prevalence 

 Male Female  RR [95%
CI]

Male Female  RR [95%
CI]

 Male Female  RR
[95% CI]

 Male Female  RR
[95%
CI]

2000   7.09 4.92 1.44
[1.37–
1.52]*

  11.91 8.57 1.39
[1.35–
1.43]*

  12.88 9.39 1.37
[1.32–
1.43]*

  13.64 9.92 1.38
[1.33–
1.42]*

2001   7.46 5.36 1.39
[1.32–
1.47]*

  12.07 8.58 1.41
[1.37–
1.45]*

  13.26 9.48 1.40
[1.35–
1.45]*

  14.27 10.39 1.37
[1.33–
1.42]*

2002   8.88 6.20 1.43
[1.36–
1.50]*

  13.08 9.17 1.43
[1.39–
1.47]*

  13.67 9.76 1.40
[1.35–
1.45]*

  15.66 11.40 1.37
[1.33–
1.42]*

2003   9.45 6.57 1.44
[1.37–
1.51]*

  13.40 9.30 1.44
[1.40–
1.48]*

  14.77 10.37 1.42
[1.37–
1.48]*

  16.19 11.62 1.39
[1.35–
1.44]*

2004   10.63 7.05 1.51
[1.44–
1.58]*

  14.53 9.96 1.46
[1.42–
1.50]*

  15.23 10.71 1.42
[1.37–
1.47]*

  16.83 12.35 1.36
[1.32–
1.41]*

2005   11.30 7.28 1.55
[1.48–
1.62]*

  15.27 10.32 1.48
[1.44–
1.52]*

  16.06 11.33 1.42
[1.37–
1.47]*

  16.79 12.16 1.38
[1.34–
1.43]*

2006 12.26 7.86 1.60
[1.49–
1.64]*

  16.09 10.68 1.51
[1.47–
1.55]*

  16.52 11.70 1.41
[1.36–
1.46]*

  17.54 12.55 1.40
[1.35–
1.44]*

2007 12.25 7.86 1.56
[1.49–
1.64]*

  17.26 11.11 1.55
[1.52–
1.59]*

  16.91 11.97 1.41
[1.37–
1.46]*

  18.18 12.80 1.42
[1.38–
1.47]*

2008 12.40 7.75 1.60
[1.52–
1.68]*

  18.14 11.55 1.57
[1.53–
1.61]*

  17.16 12.04 1.43
[1.38–
1.47]*

  18.72 13.44 1.39
[1.35–
1.44]*

2009 12.70 7.82 1.62
[1.55–
1.71]*

  18.74 11.93 1.57
[1.53–
1.61]*

  17.77 12.04 1.48
[1.43–
1.53]*

  19.16 13.70 1.40
[1.36–
1.44]*

2010 12.45 7.47 1.67
[1.58–
1.76]*

  19.13 12.02 1.59
[1.55–
1.63]*

  18.71 12.59 1.49
[1.44–
1.54]*

  19.36 13.82 1.40
[1.36–
1.45]*

2011 12.14 7.28 1.67
[1.58–
1.76]*

  19.68 12.27 1.60
[1.56–
1.65]*

  19.74 12.85 1.54
[1.49–
1.59]*

  19.66 13.95 1.41
[1.37–
1.45]*

CI: con�dence interval 

* P < 0.05

 

Table III Prevalence rates (per 1000 children) by sex and male-to-female rate ratios (RRs) of nine major disabilitiesa in children 3–17 years of age
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Year  Autism spectrum disorder  Speech and language
disability 

 Multiple disabilities   Intellectual disability 

Prevalence  Prevalence  Prevalence  Prevalence 

 Male Female  RR [95%
CI]

Male Female  RR [95%
CI]

 Male Female  RR [95%
CI]

 Male Female  RR
[95%
CI]

2000   0.62 0.11 5.79
[5.07–
6.61]*

  0.22 0.16 1.36
[1.19–
1.55]*

  2.15 1.54 1.40
[1.34–
1.46]*

  4.17 2.98 1.40
[1.36–
1.44]*

2001   0.78 0.14 5.66
[5.03–
6.37]*

  0.25 0.18 1.36
[1.20–
1.53]*

  2.19 1.56 1.41
[1.35–
1.47]*

  4.24 3.05 1.39
[1.35–
1.43]*

2002   0.97 0.17 5.76
[5.17–
6.41]*

  0.28 0.20 1.36
[1.21–
1.53]*

  2.36 1.67 1.41
[1.35–
1.47]*

  4.54 3.27 1.39
[1.35–
1.43]*

2003   1.18 0.19 6.07
[5.49–
6.71]*

  0.31 0.22 1.42
[1.27–
1.60]*

  2.41 1.72 1.41
[1.35–
1.47]*

  4.71 3.41 1.38
[1.34–
1.42]*

2004   1.42 0.25 5.75
[5.26–
6.29]*

  0.36 0.24 1.50
[1.34–
1.66]*

  2.55 1.80 1.42
[1.36–
1.47]*

  5.06 3.69 1.37
[1.33–
1.41]*

2005   1.68 0.30 5.64
[5.20–
6.13]*

  0.38 0.25 1.52
[1.37–
1.69]*

  2.65 1.86 1.43
[1.37–
1.48]*

  5.28 3.85 1.37
[1.34–
1.41]*

2006 1.97 0.34 5.85
[5.41–
6.33]*

  0.41 0.27 1.53
[1.38–
1.70]*

  2.73 1.91 1.43
[1.38–
1.49]*

  5.62 4.10 1.37
[1.33–
1.41]*

2007 2.31 0.39 5.97
[5.55–
6.43]*

  0.44 0.27 1.63
[1.47–
1.81]*

  2.81 1.95 1.44
[1.39–
1.50]*

  5.94 4.33 1.37
[1.34–
1.41]*

2008 2.64 0.44 6.00
[5.60–
6.44]*

  0.47 0.28 1.71
[1.54–
1.90]*

  2.88 1.98 1.45
[1.40–
1.51]*

  6.22 4.59 1.35
[1.32–
1.39]*

2009 3.00 0.49 6.06
[5.66–
6.48]*

  0.47 0.27 1.76
[1.59–
1.96]*

  2.88 2.02 1.43
[1.37–
1.48]*

  6.45 4.81 1.34
[1.31–
1.38]*

2010 3.33 0.55 6.06
[5.69–
6.47]*

  0.52 0.28 1.83
[1.65–
2.02]*

  2.93 2.04 1.43
[1.38–
1.49]*

  6.57 4.93 1.33
[1.30–
1.37]*

2011 3.68 0.62 5.97
[5.61–
6.35]*

  0.54 0.29 1.85
[1.67–
2.05]*

  2.98 2.06 1.45
[1.39–
1.51]*

  6.68 5.08 1.32
[1.28–
1.35]*
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Year  Motor disability  Visual impairment  Other disabilities  Loss of function of major
organs

Prevalence  Prevalence  Prevalence  Prevalence 

 Male Female  RR [95%
CI]

Male Female  RR [95%
CI]

 Male Female  RR [95%
CI]

 Male Female  RR
[95%
CI]

2000   1.86 1.33 1.40
[1.34–
1.46]*

  0.34 0.28 1.23
[1.11–
1.36]*

  0.35 0.29 1.22
[1.10–
1.34]*

  0.79 0.65 1.13
[1.06–
1.20]*

2001   1.87 1.38 1.36
[1.30–
1.42]*

  0.35 0.28 1.25
[1.13–
1.38]*

  0.40 0.32 1.26
[1.14–
1.38]*

  0.79 0.64 1.14
[1.07–
1.22]*

2002   2.00 1.45 1.38
[1.32–
1.44]*

  0.38 0.30 1.27
[1.15–
1.40]*

  0.46 0.36 1.28
[1.17–
1.40]*

  0.87 0.71 1.13
[1.06–
1.20]*

2003   2.00 1.47 1.36
[1.31–
1.43]*

  0.38 0.30 1.30
[1.18–
1.43]*

  0.48 0.39 1.23
[1.12–
1.34]*

  0.90 0.73 1.14
[1.07–
1.21]*

2004   2.01 1.48 1.36
[1.30–
1.42]*

  0.39 0.30 1.28
[1.16–
1.41]*

  0.51 0.43 1.19
[1.10–
1.30]*

  0.93 0.76 1.13
[1.06–
1.20]*

2005   2.01 1.45 1.39
[1.33–
1.45]*

  0.40 0.31 1.29
[1.17–
1.43]*

  0.53 0.44 1.19
[1.09–
1.29]*

  0.91 0.77 1.09
[1.03–
1.16]*

2006 2.00 1.46 1.38
[1.31–
1.44]*

  0.41 0.32 1.30
[1.18–
1.43]*

  0.53 0.46 1.15
[1.06–
1.25]*

  0.92 0.77 1.09
[1.03–
1.16]*

2007 1.93 1.45 1.33
[1.27–
1.40]*

  0.41 0.32 1.27
[1.15–
1.40]*

  0.54 0.47 1.14
[1.05–
1.24]*

  0.91 0.75 1.12
[1.05–
1.19]*

2008 1.81 1.41 1.29
[1.23–
1.35]*

  0.40 0.32 1.24
[1.12–
1.37]*

  0.53 0.49 1.09
[1.00–
1.18]

  0.89 0.74 1.11
[1.04–
1.18]*

2009 1.73 1.35 1.28
[1.22–
1.34]*

  0.41 0.32 1.27
[1.14–
1.40]*

  0.53 0.49 1.08
[0.99–
1.18]

  0.88 0.71 1.14
[1.07–
1.22]*

2010 1.65 1.31 1.26
[1.19–
1.32]*

  0.40 0.31 1.29
[1.16–
1.43]*

  0.52 0.49 1.07
[0.98–
1.17]

  0.83 0.68 1.12
[1.05–
1.20]*

2011 1.60 1.27 1.26
[1.19–
1.33]*

  0.39 0.30 1.32
[1.19–
1.47]*

  0.54 0.50 1.08
[0.99–
1.17]

  0.78 0.64 1.11
[1.03–
1.20]*
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Year  Hearing impairment

Prevalence 

 Male Female  RR [95% CI]

2000   0.80 0.73 1.10 [1.03–1.17]*

2001   0.80 0.75 1.07 [1.01–1.15]*

2002   0.84 0.78 1.08 [1.01–1.15]*

2003   0.86 0.77 1.11 [1.05–1.19]*

2004   0.88 0.79 1.12 [1.05–1.19]*

2005   0.87 0.80 1.08 [1.02–1.15]*

2006  0.88 0.82 1.07 [1.00–1.14]*

2007  0.87 0.81 1.07 [1.01–1.15]*

2008  0.85 0.80 1.07 [1.00–1.15]*

2009  0.86 0.79 1.09 [1.02–1.16]*

2010  0.85 0.79 1.07 [1.00–1.15]

2011  0.84 0.80 1.05 [0.98–1.13]

aautism spectrum disorders, hearing impairment, intellectual disability, loss of function of major organs, motor disability, multiple disabilities, other disabilities
listed by the government, speech and language disability, and visual impairment; data are presented in the descending order of the mean male-to-female RR

CI: con�dence interval, * P < 0.05

Table IV Prevalence rates (per 1000 children) by sex and age and male-to-female rate ratios (RRs) by age of nine major disabilitiesa in children 3–17 years of
age in 2011
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Type of
disability 

 3–5 years 6–11 year  12–14 year 15–17 year

Prevalence Prevalence   Prevalence

 Male Female  RR

[95%
CI]

Male Female  RR

[95%
CI]

 Male Female  RR

[95%
CI]

 Male Female  RR

[95%
CI]

Autism
spectrum
disorder

  2.59 0.48 5.42
[4.53–
6.48]*

  4.64 0.82 5.68
[5.20–
6.20]*

  3.79 0.59 6.47
[5.66–
7.40]*

  2.81 0.43 6.57
[5.67–
7.62]*

Hearing
impairment

  0.69 0.62 1.10
[0.91–
1.34]

  0.82 0.79 1.05
[0.93–
1.17]

  0.86 0.81 1.07
[0.92–
1.23]

  0.95 0.92 1.04
[0.91–
1.18]

Intellectual
disability 

  2.82 1.66 1.70
[1.53–
1.90]*

  6.83 5.00 1.37
[1.31–
1.42]*

  7.68 5.88 1.31
[1.24–
1.38]*

  8.00 6.61 1.21
[1.15–
1.27]*

Loss of
function of
major
organs

  0.52 0.53 0.97
[0.78–
1.21]

  0.80 0.71 1.12
[0.99–
1.26]

  0.80 0.70 1.15
[0.98–
1.34]

  0.89 0.78 1.14
[0.99–
1.31]

Motor
disability 

  1.28 1.00 1.28
[1.10–
1.49]*

  1.44 1.17 1.23
[1.13–
1.35]*

  1.78 1.41 1.27
[1.14–
1.41]*

  1.89 1.49 1.27
[1.15–
1.40]*

Multiple
disabilities

  2.15 1.59 1.35
[1.20–
1.52]*

  3.06 2.14 1.43
[1.34–
1.53]*

  3.19 2.13 1.50
[1.38–
1.63]*

  3.21 2.16 1.49
[1.37–
1.61]*

Other
disabilities 

  0.56 0.45 1.26
[1.00–
1.57]

  0.56 0.63 0.90
[0.79–
1.03]

  0.53 0.44 1.19 

[0.98–
1.45]

  0.49 0.39 1.25
[1.04–
1.52]*

Speech and
language
disability 

  1.06 0.50 2.13
[1.75–
2.58]*

  0.73 0.38 1.91
[1.65–
2.21]*

  0.24 0.15 1.59
[1.16–
2.17]*

  0.19 0.15 1.25
[0.91–
1.70]

Visual
impairment 

  0.15 0.12 1.24
[0.81–
1.91]

  0.35 0.27 1.28
[1.06–
1.54]*

  0.43 0.33 1.29
[1.04–
1.61]*

  0.57 0.41 1.41
[1.17–
1.69]*

All
disabilities
combined

  12.14

 

7.28

 

1.67
[1.58–
1.76]*

  19.68

 

12.27

 

1.60
[1.56–
1.65]*

  19.74

 

12.85

 

1.54
[1.49–
1.59]*

  19.66

 

13.95

 

1.41
[1.37–
1.45]*

CI: con�dence interval, *P < 0.05
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