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Highlights

•	 Using the WG-SS, the most common 
functional difficulties in Canadian 
children/youth 5 to 17 years old 
who were diagnosed with autism 
spectrum disorder (ASD) were dif-
ficulties with memory or concen-
tration (22%), communication (19%) 
and self-care (13%).

•	 Lower perceived mental health, 
younger age at ASD diagnosis, lower 
perceived general health and lower 
parental expectations for postsec-
ondary education were associated 
with increased functional difficulties.

•	 Further research, including longi-
tudinal data collection and more 
specialized measurement, is needed 
to identify the mechanisms and 
associated factors underlying func-
tional difficulties in children/youth 
with ASD.

Abstract

Introduction: This study examined the prevalence of functional difficulties and associ-
ated factors in Canadian children/youth aged 5 to 17 years diagnosed with autism spec-
trum disorder (ASD).

Methods: We analyzed data from the 2019 Canadian Health Survey on Children and 
Youth (CHSCY), a nationally representative survey of Canadian children/youth that 
used the Washington Group Short Set on Functioning (WG-SS) to evaluate functioning 
in six daily tasks. For each functional domain, binary outcomes were derived (no/some 
difficulty, a lot of difficulty/no ability). We used logistic regression to identify associa-
tions between demographic characteristics, educational experiences, and perceived 
mental and general health and the most common functional difficulties, namely those 
related to remembering/concentrating, communication and self-care. All estimates were 
weighted to be representative of the target population. The bootstrap method was used 
to calculate variance estimates.

Results: Analysis of the records of 660 children/youth with ASD revealed that the most 
common functional difficulties were remembering/concentrating (22%; 95% CI: 
18–27), communicating (19%; 95% CI: 15–23) and self-care (13%; 95% CI: 10–17). 
Lower perceived mental health was associated with increased functional difficulties 
with remembering/concentrating. ASD diagnosis at a lower age and lower perceived 
general health were associated with increased functional difficulty with communica-
tion. Parental expectations for postsecondary education were associated with decreased 
functional difficulty for self-care.

Conclusion: One or more functional difficulties from the WG-SS was present in 39% of 
Canadian children/youth aged 5 to 17 years with ASD. Functional difficulties with 
remembering/concentrating, communication and self-care were most common.
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Introduction

Autism spectrum disorder (ASD) is a neu-
rodevelopmental disorder characterized 
by impaired communication and social 
interaction, and restricted and repetitive 
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behaviours, interests and activities.1 The 
term “spectrum” in ASD reflects the wide 
range of symptoms and varying degrees of 
challenges experienced by those with the 
disorder.2,3 According to the 2019 Canadian 
Health Survey on Children and Youth 

(CHSCY), approximately 1 in 50 children/
youth aged 1 to 17 years have been diag-
nosed with ASD.4 Children/youth with 
ASD exhibit heterogeneous communica-
tive, social and behavioural capacities as 
well as diverse symptom presentations 
and functional abilities.5-7
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When assessing functional ability, the con
cept of a “functional difficulty” refers to 
difficulties with basic activities, which 
may affect a child’s ability to participate 
in their day-to-day environment if this is 
unaccommodated.8 Functioning is influ-
enced by the interaction between individ-
ual health conditions, such as ASD, and 
contextual factors, such as environmental 
factors (e.g. social and legal structures, 
built environment) and personal factors 
(e.g. gender, social background).9 This 
definition is based on the biopsychosocial 
model of disability, put forward in the 
International Classification of Functioning, 
Disability and Health (ICF); the ICF inte-
grates the medical model, which views 
disability as a feature of the person or 
diagnosis, and the social model, which 
views disability as social problem created 
by a lack of accommodations in the envi-
ronment.9 Functional difficulties are not 
rare, but their prevalence can vary widely 
in different populations, including people 
of all ages with ASD.10    Examinations of 
these challenges within the ASD popula-
tion are predominantly clinic-based or 
drawn from small, nonrepresentative sam-
ples, which limit the generalizability of 
the findings.

Data from the CHSCY provide a valuable 
resource for studying functional difficul-
ties in children/youth aged 1 to 17 years, 
including those with ASD.11 The CHSCY 
uses the Washington Group on Disability 
Statistics Short Set on Functioning (WG-
SS) to measure functional difficulty in 
the general population of children/youth. 
Although this tool is an internationally 
accepted method for identifying disability 
in children,12 it has not been validated 
specifically for children/youth with ASD. 
More intensive measures of functioning 
exist, but those developed specifically for 
children/youth with ASD typically require 
adaptive testing and are difficult to admin-
ister on a larger scale.13,14

There is a lack of nationally representative 
knowledge about the range of functional 
abilities in Canadian children/youth with 
ASD. Identifying these functional difficul-
ties and their associated factors can help 
us understand the specific day-to-day 
challenges faced by this population, and, 
subsequently, better meet their service 
needs. Using cross-sectional survey data 
from the 2019 CHSCY, the objectives of 
this study were to estimate the prevalence 
of common functional difficulties in chil-
dren/youth (5–17 years) diagnosed with 

ASD and explore factors associated with 
these difficulties.

Methods

Data

We used data from the 2019 CHSCY, a 
national, cross-sectional survey adminis-
tered by Statistics Canada that collected 
health information on children/youth aged 
1 to 17 years living in private dwellings in 
Canada’s 13 jurisdictions (response rate 
52.1%).11 The survey was implemented 
using electronic questionnaires and follow-
up by phone interview between 11 February 
2019 and 2 August 2019. The survey was 
administered to the “person most knowl-
edgeable,” usually a parent, and for sim-
plicity we use the term “parent.” Children/
youth aged 12 to 17 years were also sur-
veyed for select questions.

The CHSCY sampling frame was created 
using the Canadian Child Benefit files, 
which as of 31 January 2019, included 
98% of the Canadian population aged 1 to 
17 years in the 10 provinces and 96% in 
the three territories. Because of the limita-
tions of this sampling frame, children/
youth living on First Nations reserves and 
other Indigenous settlements in the prov-
inces, in foster homes and in institutions 
are excluded from the CHSCY data and 
therefore from our analysis.11 Age stratifi-
cation and geographical sub-stratification 
were used to create a representative 
sample of the Canadian children/youth 
population. 

Statistics Canada selected 91 796 children/
youth and received 47 871 responses. 
Response rates were lower in the Northwest 
Territories, in Saskatchewan and in the 12- 
to 17-year age group. Most nonresponses 
were due to refusal or unsuccessful con-
tact attempts.11 Sampling weights were 
calculated to account for out-of-scope 
units, nonresponse, extreme weight trim-
ming and calibration-to-known population 
totals. For more information on the sam-
pling and weighting procedures, refer to 
the CHSCY User Guide.11

The 2019 CHSCY dataset included 819 records 
of individuals aged 1 to 17 years with a 
self-reported ASD diagnosis. Of those 819 
records, 660, representing 112  966 chil-
dren/youth, were 5 years of age and older; 
we used this sample for our analysis. The 
most common reasons for record exclusion 
from our analysis was that the respondent 

reported no ASD diagnosis (97.9% of 
records), information on ASD diagnosis 
was missing (0.02% of records) or the 
child was 4 years old or younger (19.4% 
of records for children with ASD).

Outcome measures

The WG-SS functional difficulty measure-
ment set is an internationally accepted 
method for identifying disability in chil-
dren.12 It was developed to measure dis-
ability in a culturally neutral and globally 
standardized way. The United Nations 
recommends this tool to assess progress 
towards equal treatment of people with 
disabilities. This task is part of the United 
Nation Convention on the Rights of Persons 
with Disabilities.15

Using this framework, we can measure 
the extent of disability in a way that 
allows comparison with data for other dis-
abilities and from other jurisdictions. The 
WG-SS consists of six questions that 
assess a person’s ability to function in six 
basic activity domains: communicating, 
hearing, seeing, walking, remembering/
concentrating and self-care (Table 1).15 For 
each of the WG-SS questions, the respon-
dent is asked if they have no difficulty, 
some difficulty, a lot of difficulty or a 
complete inability (“cannot do at all”) to 
perform the task.

To better capture disability in children/
youth, the WG-SS was adapted into a 
module specifically aimed at children aged 
2 to 4 years and children/youth aged 5 to 
17 years. This tool has been iteratively 
developed and validated using standard 
Washington Group validation procedures.12 
The tool was not developed or tested spe-
cifically for children/youth with ASD.

Our data analyses focussed on remember-
ing/concentrating, communicating and self-
care functional difficulties because a 
previous analysis of the CHSCY dataset16 
found these to be the most common 
among children/youth with ASD. Since 
remembering/concentrating and self-care 
functional difficulties were only defined 
for children/youth older than 4 years, our 
analysis was restricted to the population 
aged 5 to 17 years. Children/youth were 
considered to have functional difficulty 
when the respondent indicated that they 
had a lot of difficulty performing the task 
or were unable to perform the task. See 
Table 1 for the definitions for each func-
tional difficulty.
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Factors associated with functional 
difficulties

Potential associated factors were chosen 
from among those available in the CHSCY 
dataset based on a literature review target-
ing factors associated with daily function 
among children/youth and adults with 
ASD.16-20 We included sociodemographic 
variables such as sex, location of birth, 
racial/ethnic minority status, age, house-
hold size and household income. We also 
included diagnoses of neurobehavioural 
and mental health disorders such as atten-
tion deficit hyperactivity disorder (ADHD), 
anxiety disorders, mood disorders and learn
ing disabilities. Because these disorders 
are characterized by inattention, impaired 
concentration and difficulty processing 
information, they are potentially associ-
ated with rates of functional difficulties.1 

We also included academic accommoda-
tions provided to the child at school and 
parental expectations for the child’s future 
educational attainments because of the 
importance of academic experiences for 
children/youth with ASD. It is possible 
that children/youth with ASD with increased 
functional difficulties require additional 
academic accommodations, for example, 
different curricula or ways to access aca-
demic content.21 Challenges with commu-
nication combined with restricted interests 

and repetitive behaviours can limit the 
academic achievements of children/youth 
with ASD, and academic skills are essen-
tial for succeeding after adolescence.22,23 
Youth aged 12 to 17 years reported their 
own academic accommodations, and par-
ents reported for children aged 5 to 11 years. 

We included age at time of ASD diagnosis 
because previous studies have found that 
age at diagnosis differs with symptom 
severity.24-26 Finally, we also included two 
health indicators, perceived general health 
and perceived mental health, because of 
the relationship between ASD and overall 
health outcomes.27,28 

Youth aged 12 years and older rated their 
own general and mental health; for chil-
dren/youth where a self-rating was not 
available, we used the rating provided by 
the parent. Unless otherwise specified, all 
other variables used in our analyses were 
reported by the parent.

Data analysis

Following the analytical guidelines and 
recommendations of the WG-SS, each WG-SS 
functional difficulty was represented as a 
binary variable, where 0 represented no or 
some difficulty and 1 represented a lot of 
difficulty or no ability.29,30

We used chi-square or independent two-
sample Student t test to compare cohort 
characteristics for children/youth who did 
and did not have remembering/concen-
trating, communicating and self-care func-
tional difficulties. Multivariable logistic 
regression analyses were performed to 
understand associations between predic-
tor variables and remembering/concen-
trating, communicating and self-care 
functional difficulties. All factors poten-
tially associated with the outcome were 
included in the logistic regression.

Valid skips, where a question did not 
apply to the respondent and therefore was 
not asked, were excluded from the analy-
ses, as were missing values. The poten-
tially associated factors had 0% to 4% 
missing values, and the WG-SS variables 
had 0% to 1.5% (unweighted).

All estimates were weighted to be repre-
sentative of the target population using 
sampling weights provided by Statistics 
Canada. Variance estimates, including 95% 
confidence intervals (CIs) and coefficients 
of variation (CVs), were determined using 
balanced repeated replication to account 
for the complex survey design. Model 
assumptions were met, including linearity, 
multicollinearity and a lack of outlier 
influence on the significance of the results. 

TABLE 1 
Washington Group on Disability Statistics Short Set on Functioning (WG-SS) questions that assess a person’s  

ability to function in six basic activity domains

 Domain Question Definition for children/youth aged 5–17 yearsa

Memory/  
concentration

Do you have difficulty remembering or 
concentrating?

If a parent reported that their child/youth had a lot of difficulty remembering things 
compared to other children/youth of the same age, or could not do it at all; or if a 
parent reported that their child/youth had a lot of difficulty concentrating on an 
activity that they enjoyed, or could not do it at all.

Communicating Using your usual language, do you have difficulty 
communicating, for example, understanding or 
being understood?

If a parent reported that their child/youth had a lot of difficulty being understood by 
people inside or outside of the household when speaking, or could not do it at all.

Self-care Do you have difficulty with self-care, such as 
washing all over or dressing?

If a parent reported that their child/youth had difficulty with self-care such as feeding 
or dressing themselves.

Walking Do you have difficulty walking or climbing steps? If a child/youth had an assistive device but their parent reported that their child/
youth had a lot of difficulty walking 100 m or 500 m without their device or could 
not do it at all; or if a child/youth did not have an assistive device but their parent 
reported the same difficulty compared to children/youth the same age.

Seeing Do you have difficulty seeing, even if wearing 
glasses?

If a parent reported that their child/youth wore corrective lenses but had a lot of 
difficulty seeing with their lenses or could not do it at all; or their child/youth did not 
wear corrective lenses but had the same difficulty.

Hearing Do you have difficulty hearing, even if using a 
hearing aid?

If a child/youth used a hearing aid and their parent reported that the child/youth had 
a lot of difficulty hearing sounds like people’s voices or music with their aid, or could 
not do it at all; or if a child/youth did not use a hearing aid, and their parent 
reported the same difficulty.

Note: The survey was administered to the “person most knowledgeable,” who was usually a parent. For the sake of simplicity, we use the term “parent.” 

a Children/youth aged 12 to 17 years as well as their parents were surveyed for select questions.
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The observations are assumed to be inde-
pendent, given the Statistics Canada sam-
ple frame definition.

An alpha criterion of 0.05 was used to 
determine statistical significance. Estimates 
with a CV of less than 15.0% were consid-
ered reliable for general use, estimates 
with CVs between 15.0% and 35.0% were 
accompanied with a warning of high sam-
pling variability, and estimates with CVs 
higher than 35.0% were deemed unreli-
able. We conducted data cleaning steps in 
statistical package R version 4.1.1 (R 
Foundation for Statistical Computing, 
Vienna, AT) and statistical analyses using 
SAS version 9.4 (SAS Institute Inc., Cary, 
NC, US).

Results

Cohort characteristics

In this cohort of children/youth with an 
ASD diagnosis (nunweighted = 660, nweighted = 
112 966), 80.5% were male, 91.4% were 
born in Canada and 76.1% were White 
(Table 2). The median household size 
where the child/youth resided was 3.6 
people, and the median household income 
was $79 770.

The median age at the time of the survey 
was 9.4 years and at time of ASD diagno-
sis was 4.3 years. More than one-third 
(40.6%) of the children/youth also had an 
ADHD diagnosis, while 22.5% were diag-
nosed with anxiety disorders and 6% with 
mood disorders (note: high sampling vari-
ability, i.e. CV between 15.0% and 25.0%). 
Almost half (48.1%) had a learning disability. 

Of those children/youth who attended 
school, 78.9% had academic accommoda-
tions and 6.8% of respondents were 
unsure if the child had accommodations 
(data not shown). In the case of 69.9% of 
the children/youth, their parents expected 
future postsecondary education. 

Proportion of different functional 
difficulties

Of all children/youth aged 5 to 17 years 
with an ASD diagnosis, 22.2% (95% CI: 
17.9–26.5) reported functional difficulty 
with remembering/concentrating, 18.9% 
(95% CI: 14.7–23.0) with communicating 
and 13.3% (95% CI: 9.7–16.9) with self-
care (Table 3). Functional difficulties with 
walking, seeing and hearing were less 
common.

TABLE 2  
Cohort characteristics of children/youth aged 5 to 17 years with an ASD diagnosis,a  

Canada, 2019

Characteristics

Demographic characteristics

Male sex, % (95% CL) 80.5 (76.1, 84.8)

Median age (Q1, Q3), years 9.4 (6.8, 13.4)

White, % (95% CL)b 76.1 (71.4, 80.7)

Born in Canada, % (95% CL) 91.4 (87.8, 95)

Median income (Q1, Q3), CAD 79 770.0 (42 314.0, 118 485.0)

Median number of people in the household (Q1, Q3), n 3.6 (3.0, 4.4)

Median age at ASD diagnosis (Q1, Q3), years 4.3 (2.6, 6.9)

Comorbid diagnoses, % (95% CL)

ADHD  40.6 (35.4, 45.7)

Anxiety  22.5 (18.1, 27.0)

Mood disorder  6.0 (4.0, 7.9)C

Learning disability  48.1 (42.8, 53.4)

Education, % (95% CL)

Had school accommodationsd 78.9 (74.2, 83.6)

Expected postsecondary education  69.9 (64.9, 75.0)

Health status, % (95% CL)

Perceived general health: excellent–good 88.8 (85.5, 92.1)

Perceived mental health: excellent–good  75.7 (71.3, 80.1)

Source: 2019 Canadian Health Survey on Children and Youth.

Abbreviations: ADHD, attention deficit hyperactivity disorder; ASD, autism spectrum disorder; CAD, Canadian dollar; CL, confi-
dence limits; Q1, first quartile; Q3, third quartile.

a nunweighted = 660, nweighted = 112 966.

b Reported population group White. Survey questionnaire choices were White, South Asian (e.g. East Indian, Pakistani, Sri 
Lankan), Chinese, Black, Filipino, Arab, Latin American, Southeast Asian (e.g. Vietnamese, Cambodian, Laotian, Thai), West 
Asian (e.g. Iranian, Afghan), Korean, Japanese or Other.

C High sampling variability (coefficient of variation 15.0%–25.0%).

d Determined based on the child’s responses, if available, and the parent’s responses if not.

Functional difficulty with remembering/
concentrating 

Children/youth with ASD and functional 
difficulties with remembering/concentrat-
ing (nunweighted  =  650, nweighted  =  112 037) 
were more likely to have a comorbid 
ADHD diagnosis (59.8% versus 35.4%, 
p < 0.001) and a learning disability (70.0% 
versus 42.1%, p < 0.001), and less likely 
to have a parental expectation of postsec-
ondary education (54.3% versus 74.5%, 
p < 0.001) and good-to-excellent perceived 
general health (78% versus 91.9%, p < 0.001) 
and mental health (56.4% versus 80.9%, 
p < 0.001), compared to those without 
this functional difficulty (Table 4).

Having a comorbid ADHD diagnosis (odds 
ratio [OR] = 3.0; 95% CI: 1.5–5.9), learn-
ing disability (OR = 3.2; 95% CI: 1.5–6.7) 
and fair-to-poor perceived mental health 
(OR = 2.5; 95% CI: 1.2–5.2) were associated 

with higher odds of functional difficulty 
with remembering/concentrating among 
children/youth with ASD (Table 5).

Functional difficulty with communicating

Children/youth with ASD and functional dif
ficulties with communicating (nunweighted = 
654, nweighted = 112,366) were more likely 
to have a learning disability (63.2% ver-
sus 44.8%; p < 0.01) and less likely to be 
White (63.8% versus 78.7%; p  < 0.01), 
have a parental expectation of postsec-
ondary education (51.1% versus 73.8%; 
p  <  0.001) and report good-to-excellent 
perceived general health (74.3% versus 
92.1%; p  <  0.001) and mental health 
(58.1% versus 79.9%; p < 0.001), com-
pared to those without this functional dif-
ficulty with communicating (Table 6). 

Older age at time of survey (OR = 0.8; 95% 
CI: 0.6–0.9) and at diagnosis (OR = 0.8; 
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95% CI: 0.6–0.9) were associated with 
lower odds of functional difficulty with 
communicating, and fair-to-poor perceived 
general health (OR = 4.4; 95% CI: 1.6–
11.8) was associated with higher odds of 
functional difficulty (Table 5).

Functional difficulty with self-care

Children/youth with ASD and functional 
difficulties with self-care (nunweighted = 656; 
nweighted = 112 752) were more likely, com-
pared to those who did not have difficul-
ties with self-care, to have a learning 
disability (62.0% versus 46.0%; p < 0.05) 
and less likely to be male (69.6% versus 
82.1%; p < 0.05), have parental expecta-
tions of postsecondary education (44.5% 
versus 73.5%; p < 0.001) and report good-
to-excellent perceived general health (77.5% 
versus 90.6%; p < 0.01) and mental health 
(59.7% versus 78.0%; p < 0.01) (Table 7). 

Increased age (OR  =  0.8; 95% CI: 0.7–
0.97) and higher educational expectations 
(OR = 0.3; 95% CI: 0.1–0.8) were associ-
ated with lower odds of functional diffi-
culty with self-care (Table 5).

Discussion

Overall findings

Our study investigated the prevalence, at 
the national level, of functional difficulties 
in Canadian children/youth aged 5 to 17 
years diagnosed with ASD, focussing on 
difficulties with remembering/concentrat-
ing, communicating and self-care. We found 
that functional difficulties with remember-
ing/concentrating (22.2%), communicat-
ing (18.9%) and self-care (13.3%) were 
the most common in this population. 
These rates demonstrate that children/
youth with ASD share a diagnosis, but not 
necessarily the same functional abilities, 
suggesting that different functional ability 
profiles may be important for service 
delivery, clinical care and reporting.

Three out of five children/youth with ASD 
were found to have none of the functional 
difficulties included in the WG-SS. Even 
the most prevalent functional difficulty, 
remembering/concentrating, was only pres-
ent in less than one in four of the chil-
dren/youth with ASD. This indicates that 
having an ASD diagnosis does not directly 
translate to functional difficulties complet-
ing daily tasks, which supports previous 
research suggesting that adaptive func-
tioning as well as symptom severity must 

TABLE 3 
Percentage of functional difficulties in children/youth aged 5–17 years with  

an ASD diagnosis, Canada, 2019

 Domain Prevalence, % (95% CL)

Memory / concentration  22.2 (17.9, 26.5)

Communicating  18.9 (14.7, 23.0)

Self-care  13.3 (9.7, 16.9)

Walking  6.0 (3.7, 8.3)C

Seeing  2.5 (0.8, 4.2)E

Hearing  0.2 (−0.1, 0.4)E

Source: 2019 Canadian Health Survey on Children and Youth.

Abbreviations: ASD, autism spectrum disorder; CL, confidence limits.
C High sampling variability (coefficient of variation 15.0%–25.0%).
E Unreliable estimate due to high sampling variability (coefficient of variation >35%).

TABLE 4 
Significance testing for associated factors in children/youth aged 5–17 years with an ASD 

diagnosis, with and without remembering/concentrating functional difficulty,a Canada, 2019

Factor 
Remembering / concentrating 

with difficulty
Remembering / concentrating 

without difficulty

Demographic characteristics

Male sex, % (95% CL) 75.4 (65.8, 85.1) 81.7 (76.8, 86.6)

Median age (Q1, Q3), years 9.3 (6.8, 12.6) 9.5 (6.8, 13.7)

White, % (95% CL)b 72.4 (62.1, 82.7) 77.1 (72.0, 82.1)

Born in Canada, % (95% CL) 89.5 (79.9, 99.0) 91.8 (88.1, 95.6)

Median income (Q1, Q3), CAD 85 468.0 (33 592.0, 102 190.0) 79 792.0 (44 794.0, 121 569.0)

Median number of people in the 
household (Q1, Q3), n

3.7 (3.2, 4.7) 3.6 (2.9, 4.3)

Median age at ASD diagnosis (Q1, Q3), 
years

4.3 (2.4, 6.8) 4.3 (2.7, 6.9)

Comorbid diagnoses, % (95% CL)

ADHD*** 59.8 (49.4, 70.1) 35.4 (29.6, 41.3)

Anxiety 25.7 (15.7, 35.7)C 21.8 (16.7, 26.8)

Mood disorder* 10.4 (4.8, 16)D 4.7 (2.8, 6.7)C

Learning disability*** 70.0 (60.1, 80) 42.1 (36.0, 48.2)

Education, % (95% CL)

Had school accommodationse 87.5 (79.6, 95.3) 76.5 (70.9, 82.0)

Expected postsecondary education*** 54.3 (43.0, 65.5) 74.5 (69.0, 80.1)

Health status, % (95% CL)

Perceived general health:  
excellent–good***

78.0 (69.1, 87.0) 91.9 (88.7, 95.1)

Perceived mental health:  
excellent–good*** 

56.4 (45.5, 67.4) 80.9 (76.3, 85.6)

Source: 2019 Canadian Health Survey on Children and Youth.

Abbreviations: ADHD, attention deficit hyperactivity disorder; ASD, autism spectrum disorder; CL, confidence limits; Q1, 
first quartile; Q3, third quartile.
a nunweighted = 650, nweighted = 112 037.
b Reported population group White. Survey questionnaire choices were White, South Asian (e.g. East Indian, Pakistani,  
Sri Lankan), Chinese, Black, Filipino, Arab, Latin American, Southeast Asian (e.g. Vietnamese, Cambodian, Laotian, Thai), 
West Asian (e.g. Iranian, Afghan), Korean, Japanese or Other.
C High sampling variability (coefficient of variation 15.0%–25.0%).
D High sampling variability (coefficient of variation 25.0%–35.0%).
e Determined using the child’s responses, if available, and the parent’s responses if not.

* p < 0.05.

** p < 0.01.

*** p < 0.001.
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TABLE 5 
Results for multivariable logistic regression models of functional difficulties with communicating,  

remembering/concentrating and self-care among children/youth aged 5–17 years with an ASD diagnosis, Canada, 2019

Factor
Remembering / concentrating 

(nunweighted = 609),  
aOR (95% CL)

Communicating 
(nunweighted = 612),  

OR (95% CL)

Self-care 
(nunweighted = 614),  

aOR (95% CL)

Demographic characteristics

Female vs. male sex 1.3 (0.6, 2.7) 1.2 (0.4, 3.8) 1.6 (0.6, 4.6)

Age at time of surveya 1.0 (0.9, 1.1) 0.8 (0.6, 0.9)** 0.8 (0.7, 0.97)*

Non-White vs. White 1.0 (0.4, 2.4) 1.4 (0.6, 3.4) 1.6 (0.6, 4.7)

Other place of birth vs. Canada 1.3 (0.3, 5.8) 1.4 (0.1, 15.6) 0.6 (0, 50.8)

Household incomea 1.0 (1.0, 1.0) 1.0 (1.0, 1.0) 1.0 (1.0, 1.0)

Household sizea 1.2 (0.9, 1.6) 1.3 (0.9, 1.9) 1.1 (0.8, 1.6)

Age at diagnosisa 0.9 (0.8, 1.1) 0.8 (0.6, 0.9)** 0.8 (0.7, 1.0)

Comorbid diagnoses

ADHD: yes vs. no 3.0 (1.5, 5.9)** 1.0 (0.4, 2.6) 1.3 (0.5, 3.9)

Anxiety: yes vs. no 0.7 (0.2, 1.8) 0.5 (0.1, 2.8) 0.5 (0, 5.8)

Learning disability: yes vs. no 3.2 (1.5, 6.7)** 2.4 (1.0, 5.6) 2.0 (0.9, 4.4)

Mood disorder: yes vs. no 1.7 (0.4, 7.4) 3.3 (0.3, 33.6) 4.0 (0.3, 59.3)

Education

Educational accommodations: don’t know vs. no 3.3 (0.3, 32.3) 0.6 (0, 115.8) 2.6 (0, 147.5)

Educational accommodations: yes vs. no 3.7 (0.7, 20.0) 0.9 (0.2, 4.1) 0.7 (0, 12.1)

Expected education: postsecondary vs. other 0.7 (0.4, 1.4) 0.4 (0.1, 1.1) 0.3 (0.1, 0.8)*

Health status

Fair–poor vs. excellent–good perceived general health 2.2 (0.9, 5.6) 4.4 (1.6, 11.8)** 2.6 (0.8, 8.1)

Fair–poor vs. excellent–good perceived mental health 2.5 (1.2, 5.2)* 2.2 (0.9, 5.2) 1.8 (0.7, 5.0)

Source: 2019 Canadian Health Survey on Children and Youth.

Abbreviations: aOR, adjusted odds ratio; ADHD, attention deficit hyperactivity disorder; ASD, autism spectrum disorder; CL, confidence limits.

a Expressed as change in odds for a one-unit increase in the continuous variable.

* p < 0.05.

** p < 0.01.

*** p < 0.001.

be considered when studying developmen
tal trajectories for children/youth with ASD.31

Remembering/concentrating

The finding that difficulties with memory 
and concentration are prevalent among 
children/youth with ASD is noteworthy, 
as these challenges are not typically con-
sidered core features of ASD. Previous 
research has reported higher prevalence of 
executive functioning difficulties and unique 
patterns of memory functioning among 
individuals with ASD.32-34 These findings 
suggest that executive function may be an 
important intervention target for children/
youth with ASD. However, we also found 
that ADHD and learning disability diagnoses 
were associated with functional difficulties 
with remembering/concentrating. Both 
comorbidities are prevalent among children 
with ASD.35,36 The association of these 
comorbid characteristics with remembering/

concentrating functional difficulty is diffi-
cult to disentangle because of our cross-
sectional study design (see the “Limitations” 
section).

We found that perceived mental health 
was associated with functional difficulties 
with remembering/concentrating, after con
trolling for comorbid diagnoses and other 
individual characteristics. An individual’s 
functional capacity may influence the 
relationship between ASD symptoms and 
mental health; specifically, deficits in 
executive functioning, including working 
memory and cognitive flexibility, may 
exacerbate the mental health challenges of 
individuals with ASD. Prior research has 
proposed executive functioning skills as a 
potential pathway through which ASD 
symptoms in middle childhood are linked 
to mental health outcomes.37,38 These cross-
sectional findings would be important for 

developing intervention programs to address 
challenges with memory and concentra-
tion. Incorporating strategies to improve 
executive functioning and memory skills 
within comprehensive intervention plans 
may contribute to better cognitive, adap-
tive, and mental health outcomes for chil-
dren/youth with ASD.39,40

Communicating

The high prevalence of communication 
difficulties (1 in 5) observed in our study 
aligns with expectations, given that social 
and communication deficits characterize 
ASD.16,41 Communication difficulties often 
present significant barriers to social inter-
action and academic success for individu-
als with ASD,42,43 and interventions targeting 
communication skills are frequently prior-
itized as the first educational goal for ASD 
programs.44,45
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We found an association between ASD 
diagnosis at an older age and decreased 
odds of functional communication diffi-
culties. This may seem counterintuitive, 
given that early intervention has been 
shown to improve communication skills 
in children/youth with ASD,46‑48 and early 
diagnosis makes early intervention possi-
ble. However, it is imperative to distin-
guish between the causal relationships: 
more severe symptoms or functional diffi-
culties may precipitate an earlier diagno-
sis. Earlier diagnosis of ASD has previously 
been associated with delays in social com-
munication or the presence of an intellec-
tual disability.31

Perceived general health was found to be 
strongly associated with functional difficulties 

with communication. Communication skills 
play a role in an individual’s ability to 
express their health care needs; in those 
with ASD, communication skills are a sig-
nificant factor in successful health care 
interactions.49 However, it is essential to 
note that when perceived health is based 
on a parent’s perception, it may be influ-
enced by the child’s inability to communi-
cate effectively. Given the cross-sectional 
design, there is potential for bidirectional 
influences and confounding causes between 
perceived health and communication abil-
ity, particularly in this study. Further 
research using longitudinal data or experi-
mental designs may help clarify these 
relationships and inform intervention 
strategies to improve communication and 

health care outcomes for individuals with 
ASD.

Self-care

When analyzing self-care functional diffi-
culties, it is important to consider sensory 
issues, which are a common aspect of 
how individuals with ASD process and 
respond to sensory stimuli in their envi-
ronments.50 These sensory challenges can 
contribute to difficulties with self-care 
activities, such as feeding and dressing,51 
and addressing sensory needs in interven-
tion programs designed for individuals 
with ASD is crucial to their overall devel-
opment and well-being.52 By targeting and 
ameliorating sensory challenges, sensory-
based interventions can enhance individuals’ 

TABLE 6 
Significance testing for associated factors among children/youth aged 5–17 years with an ASD diagnosis, with and without communicating 

functional difficulty,a Canada, 2019

Factor Communicating with difficulty Communicating without difficulty

Demographic characteristics

Male sex, % (95% CL) 74.0 (62.8, 85.1) 82.2 (77.6, 86.9)

Median age (Q1, Q3), years 7.1 (5.4, 8.9) 10.2 (7.5, 14.0)

White, % (95% CL)b,** 63.8 (52.9, 74.7) 78.7 (73.6, 83.8)

Born in Canada, % (95% CL) 95.3 (89.6, 100.9) 90.4 (86.3, 94.6)

Median income (Q1, Q3), CAD 63 099.0 (31 903.0, 99 511.0) 80 952.0 (47 976.0, 119 575.0)

Median number of people in the household (Q1, Q3), n 3.7 (3.0, 4.7) 3.6 (3.0, 4.3)

Median age at diagnosis (Q1, Q3), years 2.9 (2.0, 4.3) 4.7 (2.8, 7.6)

Comorbid diagnoses, % (95% CL)

ADHD 36.0 (24.4, 47.6)C 41.9 (36.0, 47.8)

Anxiety 19.0 (8.9, 29.1)D 23.1 (18.1, 28.1)

Mood disorder 7.9 (1.7, 14.1)E 5.5 (3.6, 7.5)C

Learning disability** 63.2 (52.4, 74.1) 44.8 (39.0, 50.5)

Education, % (95% CL)

Had school accommodationsf 86.7 (75.6, 97.9) 77.2 (72.0, 82.4)

Expected postsecondary education*** 51.1 (38.5, 63.8) 73.8 (68.2, 79.3)

Health status, % (95% CL)

Perceived general health: excellent–good*** 74.3 (63.8, 84.8) 92.1 (89.0, 95.2)

Perceived mental health: excellent–good*** 58.1 (46.1, 70.1) 79.9 (75.3, 84.5)

Source: 2019 Canadian Health Survey on Children and Youth.

Abbreviations:  ADHD, attention deficit hyperactivity disorder; ASD, autism spectrum disorder; CL, confidence limits; Q1, first quartile; Q3, third quartile.

a nunweighted = 654, nweighted = 112 366. 

b Reported population group White. Survey questionnaire choices were White, South Asian (e.g. East Indian, Pakistani, Sri Lankan), Chinese, Black, Filipino, Arab, Latin American, Southeast Asian 
(e.g. Vietnamese, Cambodian, Laotian, Thai), West Asian (e.g. Iranian, Afghan), Korean, Japanese or Other.

C High sampling variability (coefficient of variation 15.0%–25.0%).

D High sampling variability (coefficient of variation 25.0%–35.0%).

E Unreliable estimate due to high sampling variability (coefficient of variation >35%).

f Determined using the child’s responses, if available, and the parent’s responses if not.

* p < 0.05.

** p < 0.01.

*** p < 0.001.
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ability to engage in self-care activities, 
thereby promoting greater independence 
and improved quality of life in children/
youth with ASD.53

We also found that functional difficulties 
with self-care were associated with lower 
parental expectations for educational 
attainment. Although self-care activities 
such as feeding and dressing may not 
directly influence academic achievement, 
providing support beyond academic 
accommodations may increase the likeli-
hood of success for planning to attend 
postsecondary education.54 Intervention 
programs can better equip children/youth 
with ASD for a successful transition to 
higher education by addressing sensory 
challenges and self-care difficulties and 

promoting more favourable long-term 
outcomes.

Strengths and limitations

Our study had several strengths. First, it 
was based on a dataset that, using sam-
pling weights, closely represented Canadian 
children/youth aged 5 to 17 years living in 
private dwellings. Data from the CHSCY 
are nationally representative, providing 
greater coverage than previous geographi-
cally limited clinical studies. Second, there 
were few missing answers for individual 
questions, and sample weights were used 
to compensate for differences in response 
rates.11 

Third, using the WG-SS allows for trans-
ferability of our results and for comparisons 

to other countries, disabilities and age 
groups. Fourth, by avoiding technical 
terms these functional difficulty measures 
were designed to be self-reported, making 
the WG-SS framework well-suited to sur-
vey data. In addition, the WG-SS ques-
tions are not specific to ASD, which 
means no assumptions regarding which 
difficulties might be the most common 
were made before data analysis.

Our study also had several limitations. First, 
the CHSCY is cross-sectional, which does 
not permit causal inferences. This limita-
tion is important, especially when inter-
preting the relationship between functional 
difficulties with communicating and early 
diagnosis and discerning potential bidi
rectional associations. Longitudinal data 

TABLE 7 
Significance testing for associated factors in children/youth aged 5–17 years with an ASD diagnosis,  

with and without self-care functional difficulty,a Canada, 2019

Factor Self-care with difficulty Self-care without difficulty

Demographic characteristics

Male sex, % (95% CL)* 69.6 (56.4, 82.9) 82.1 (77.5, 86.7)

Median age (Q1, Q3), years 7.6 (5.3, 9.6) 9.8 (7.1, 13.8)

White, % (95% CL)b 64.8 (51.1, 78.4) 77.7 (72.9, 82.6)

Born in Canada, % (95% CL) 96.6 (90.9, 102.3) 90.6 (86.5, 94.6)

Median income (Q1, Q3), CAD 56 012.0 (29 214.0, 99 311.0) 82 284.0 (47 051.0, 119 074.0)

Median number of people in the household (Q1, Q3), n 3.8 (2.9, 4.9) 3.6 (3.0, 4.3)

Median age at diagnosis (Q1, Q3), years 3.1 (1.8, 5.1) 4.5 (2.7, 7.3)

Comorbid diagnoses, % (95% CL)

ADHD 41.5 (26.8, 56.1)C 40.5 (35.0, 46.0)

Anxiety 23.6 (10.9, 36.4)D 22.4 (17.7, 27.0)

Mood disorder 10.6 (2.7, 18.4)E 5.2 (3.4, 7.1)C

Learning disability* 62.0 (48.1, 75.9) 46.0 (40.4, 51.5)

Education, % (95% CL)

Had school accommodationsf 81.2 (66.5, 95.9) 78.6 (73.6, 83.5)

Expected postsecondary education*** 44.5 (29.8, 59.3) 73.5 (68.2, 78.7)

Health status, % (95% CL)

Perceived general health: excellent–good** 77.5 (66.2, 88.7) 90.6 (87.2, 94)

Perceived mental health: excellent–good** 59.7 (45.9, 73.5) 78.0 (73.3, 82.7)

Source: 2019 Canadian Health Survey on Children and Youth.

Abbreviations: ADHD, attention deficit hyperactivity disorder; ASD, autism spectrum disorder; CL, confidence limits; Q1, first quartile; Q3, third quartile.

a nunweighted = 656; nweighted = 112 752.

b Reported population group White. Survey questionnaire choices were White, South Asian (e.g. East Indian, Pakistani, Sri Lankan), Chinese, Black, Filipino, Arab, Latin American, Southeast Asian 
(e.g. Vietnamese, Cambodian, Laotian, Thai), West Asian (e.g. Iranian, Afghan), Korean, Japanese or Other.

C High sampling variability (coefficient of variation 15.0%–25.0%).

D High sampling variability (coefficient of variation 25.0%–35.0%).

E Unreliable estimate due to high sampling variability (coefficient of variation >35%).

f Determined using the child’s responses, if available, and the parent’s responses if not.

* p < 0.05.

** p < 0.01.

*** p < 0.001.
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collection could allow for future studies 
examining causality and influence.

Second, children/youth living on First Nations 
reserves and other Indigenous settlements 
in the provinces and in foster homes as 
well as institutions are excluded from the 
CHSCY sample, limiting the generalizabil-
ity of the findings to all Canadian children/
youth with ASD. Third, we observed high 
variability (CV >15%) in some estimates 
due to a relatively small number of sam-
pled individuals. This high variability 
reduces the utility of some descriptive 
statistics.

Fourth, the study relied on the parent’s 
perception of a child’s difficulty, which 
cultural factors may influence.55 This reli-
ance on parent/self-report could lead to 
results distorted by respondent bias or 
incorrect knowledge. Fifth, there is no for-
mal validation of the ASD diagnosis that 
forms the basis for the studied subgroup. 
Sixth, the study can only claim to look at 
children/youth with an ASD diagnoses, 
not all children/youth with ASD, and the 
ability and inclination to access diagnosis 
are not evenly distributed.56 

Seventh, while the WG-SS is broad, it does 
not include representations of all types of 
difficulty associated with disability. For 
example, symptoms of mental illnesses are 
not well-captured.57 Some of the WG-SS 
short-set domains are related to core indi-
cators of ASD (e.g. communicating), but 
others are not. Common functional diffi-
culties for children/youth with ASD, includ
ing social interaction and controlling 
behaviour, are not part of the WG-SS. 
Thus, this study does not comprehen-
sively cover all possible difficulties with 
functioning—only the six in the WG-SS, 
with a focus on remembering/concentrat-
ing, communicating and self-care. Further, 
results should be interpreted with caution 
due to the lack of WG-SS validation spe-
cifically for children/youth with ASD. 
Future development of a survey-compati-
ble measurement tool specific to children/
youth with ASD would allow for more 
sophisticated analysis of these children/
youth’s difficulties. 

Eighth, our cohort does not include chil-
dren younger than 5 years who may have 
a higher prevalence of these functional 
difficulties given more severe symptoms 
are often associated with an earlier ASD 
diagnosis. 

Finally, the COVID-19 pandemic may have 
affected the day-to-day functioning and 
health of children/youth with ASD. As 
such, the estimates provided here may not 
reflect the current rates of functional diffi-
culties. We aim to update these estimates 
once the next cycle of CHSCY is released, 
in summer 2024.58

Conclusion

Our study highlights the variable preva-
lence of certain functional difficulties in 
Canadian children/youth aged 5 to 17 diag
nosed with ASD and identifies important 
factors associated with these functional 
difficulties in this population. Together, 
these findings suggest that an ASD diag-
nosis does not necessarily mean a child/
youth will experience functional difficul-
ties and emphasize the need for targeted 
and personalized intervention programs to 
address challenges. 

Our findings are only a first step towards 
understanding the specific challenges that 
children/youth with ASD face: more spe-
cialized measurement tools and longitudinal 
data collection are required to understand 
the full range of functional abilities and 
the underlying mechanisms involved.
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