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Socioeconomic disparities and di culties to access
to healthcare services among Canadian children with
neurodevelopmental disorders and disabilities

Sana Raoud, So ane Achiché Maxime Raiscn

Ynstitute of Biomedical Engineering, Polytechnic School of Montréal, Montreal, ©apmaténent of Mechanical Engineering, Machine
Design Section, Polytechnic School of Montréal, Montreal, Canada

OBJECTIVES:e aims of this study were to identify the associations of levels of severity ofdesetopmental disorders and
disabilities (NDD/D) in children with their household socioeconomic status (SES) and their frequency ofaviséalthcare
provider, and to examine how the severity of disability varied with these determinants among NDDdDpsyligrorder to
inform possible social policy changes and to improve access to the healthcare system.

METHODS: Data from the 2006 Participation and Activity Limitation Survey on children aged 5-14 yeatsddojlestatis

tics Canada, were analyzed (n=7,072 and weighted n=340,340). Children with NDD/D constituted those with impairments in
motor, speech, neurosensory, and psychological functioning, as well as those who hadhidgsagsngitcognition and social
interactions. e weighted sample size for this group was n=111,630 (total sample size for children with limitations: n=174,810).
We used logistic regression to assess the associations of household SES and frequertcy beeikitsare provider with dis

ability level. We included NDD/D subgroups as interaction terms in the model. Multiple corresponusysis &8MCA) was
conducted to develop a pro le of disability level.

RESULTSA er-tax low income, family assistance, out-of-pocket expenses, needing buteiving: health services from a
social worker, condition of the dwelling, and residential location were associated watretiitg 6f NDD/D. Using MCA, 2 dis
ability pro les could be identi ed based on access to healthcare, household income statugjiod abthe dwelling.

CONCLUSIONS:More social interventions are needed to reduce di culties in accessing healthcare and to diminishlithe socia
determined health inequalities faced by children with NDD/D.

KEY WORDS:Neurodevelopmental disorders, Children with disabilities, Socioeconomic status, Inequalities

INTRODUCTION ese disabilities are characterized by de cits in development that
result in neurological, cognitive, behavioural, social, academic, and
Neurodevelopmental disorders and disabilities (NDD/D) arececupational functioning. Roughly 5% of Canadian children have
group of disorders that manifest early in a child’s developmeatdisability, and 74% of these disabilities are classi ed as NDD/D
[1]. Over the past half century, the number of people with disa
Correspondence:Sana Raoua bling chronic conditions has increased [2],_ repres_enting a major
Institute of Biomedical Engineering, Polytechnic School of Montréal, Public health concern. Some factors associated with the increased

5200 East Bélanger Street, Montreal H1T 1C9, Canada prevalence of developmental disabilities are the increased pr

E-mail: sana.raoua @polymtl.ca lence of preterm birth, infertility treatments, and lack of access to
Received: Nov 15, 201 Atcepted:Mar 29, 2018 / Published: Mar 29, 2018the healthcare system and health insurance coverage [3]. NDD/D
This article is available from: http://e-epih.org/ can have a lifelong e ect on a child's physical, emotional, social,

€9 This is an open-access article distributed under the terms of the Creati chosocial. and academic functioning. The World Report on
Commons Attribution License (http://creativecommons.org/licenses/by/4.0/)}6S y ' 9. P

which permits unrestricted use, distribution, and reproduction in any medium,D?Sabi"tY [4] identi _ed _Ch”dhOOd disability as strongly aS_SOCiaIEd
provided the original work is properly cited. with socioeconomic disadvantages (personal and environmental

(© 2018, Korean Society of Epidemiology conditions). Inequalities in children's socioeconomic status (SES),
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environmental factors, and access to healthcare are well doeurremes the child have a health condition that reduces the child’s abil
ed [5-7]. However, the role of these inequalities in the develdy to participate in various activities. From the census sample, tel
mental trajectories of children with NDD/D is not well known. ephone interviews with 7,072 parents were conducted and their
We hypothesize that exposure to an adverse social environmeeif:-reports were utilised in this analysis. e development-pro
low SES, and lack of access to quality healthcare are factorcé#satof the 2006 PALS is described in a technical and methodolog
may be associated with the severity of NDD/D. Numerous studies report [14]. Among children aged 5-14 years, we limited our
have shown that childhood disability is related to disadvantagethlysis to those with NDD/D. Children with NDD/D constitute
circumstances [5,7-9]. For example, Blackburn et al. [8] reportedse with impairments in motor, speech, neurosensory, ard psy
that the household income in households with a disabled childological functioning, as well as those who have issues with learn
was 13% lower than in households with non-disabled childreémg/cognition and social interactions. Assignment into r23
Previous studies have shown that people who lived in rural afs&D/D subgroups has been described in a previous work by Masse
experienced worse health and exhibited more health risk -behatal. [15]. e weighted sample size for this group was n=111,630.
iours than those who lived in urban areas [10,11]. Beresforde8sampling weights were derived by Statistics Canada [14] and
Rhodes [12] suggested that children with disabilities were madjusted for patterns of non-response and other child characteris
likely to live in unsuitable and poor housing than their non-disgics (age, sex, severity of disability, and province of residence). A
bled peers. Beyond these factors, the high costs of medical semiopssal of the study to gain access to microdata les in the Re
and inadequate insurance coverage are factors that impact acesssh Data Centres at the University of Montreal that presented
to the healthcare system. Newacheck & McManus [13] shovleel objectives and variables to be analysed was accepted by the
that out-of-pocket expenses were 2-3 times higher on averageSfarial Sciences and Humanities Research Council.
disabled children than for other children. In this study, we hypoth
esized that factors such as socioeconomic disadvantages,-sodideasures
vironmental exposures, and access to healthcare would be diocioeconomic status and environmental exposures
ent for children with di erent disabilities. A better understanding In the present study, indicators of SES and environmental expo
of the relationship between these changeable factors and thewe included (1) residential location (rural or urban); (2) need for
verity of disability is needed to inform health service providers femilial assistance to help parents with everyday activities; (3) the
they can establish prevention strategies for the affected poptdsal income of the census family (dichotomized at the median
tions and reduce the health burden on children with NDD/D ansblit of income in 2005 Canadian dollar [C$]66,343); (4) a er-tax
their families. low income (yes or no); and (5) condition of the dwelling (wheth
In this research study, data from the Participation and Activigr the dwelling was in need of regular maintenance, minor repairs,
Limitation Survey (PALS) were used (1) to examine the relati@m major repairs).
ships of SES, environmental exposures, and access to healthcare
indicators with the level of disability in children with NDD/D;Health service indicators
and (2) to explore how the severity of disability varied with theseHealth service indicators help assess an individual's access to

determinants among NDD/D subgroups. the healthcare system. ese indicators were determined by ask
ing respondents about the following: (1) an estimate of out-ofpock
MATERIALS AND METHODS et expenses (a set of options was given: less than C$200, C$200 to
less than C$500, C$500 to less than C$1,000, C$1,000 to less than
Participants C$2,000, and C$2,000 or more); (2) whether there were out-of-

e PALS is a cross-sectional population-based study conducpocket costs that were paid but were not reimbursed by a health
ed in the 10 provinces and 3 territories of Canada. e samplingsurance company; (3) whether there were health services that were
stratum was de ned to obtain a pro le of individuals with disabilneeded by the child but not received during the past 12 months in
ities whose everyday activities are limited because of a healtlyemeral; and (4) the type of health services needed by the child
lated condition or problem, considering the enumeration aretfiat were not received (medical specialist, speech therapist, psy
age group, and severity of disability. e objective of the PALS wabologist, or psychotherapist).
to provide information about children's characteristics, including A child's barriers to healthcare access were identi ed as (1) not
age, sex, residence, schooling, socioeconomic details, humantesig)g a health insurance card; and (2) healthcare services being
medication, difficulties and barriers to healthcare services, awhsidered too expensive. e format of the questionnaires was
type and severity of disability. Based on the PALS, the total siZgesfor no’ or multiple-choice options.
the census sample for children with limitations aged 5-14 years
was 174,810. e respondents targeted were parents or guardidagquency of visits to a healthcare provider
of a child who answered a rmatively to 2 ltering questions: (1) Children with NDD/D require more visits to pediatric and-oth
does the child experience di culties with hearing, seeing,-moer medical specialist services than their non-disabled peers. e
ing, communicating, learning, or doing other activities; and (Bumber of visits to a healthcare professional made in the past year
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was determined by asking the respondent about the total numiters. Statistical tests used an alpha of 0.05 as the level of signi cance.
of visits made to (1) a speech therapist; (2) a psychologist; (3)Cadds ratios (ORs) were estimated with the logistic regression
occupational therapist; and (4) a social worker. All questions wenedel for all parameters except for the interaction terms.
asked with 4 possible response options (at least once aatveek, To identify socioeconomic patterns and disparities in use and
least once a month, less than once per month, and never).  access to healthcare among children with NDD/D with di erent
levels of severity, multiple correspondence analysis (MCA) [17]

Statistical analysis was used. is method is part of a family of descriptive methods

e chi-square and Fisher exact tests for categorical variablgslustering, principal component analysis, and multiple factor
were used to compare socioeconomic and clinical variables analysis) used for modeling a matrix as points in a multidimen
cording to the degree of severity. Due to the large sample sizestheal plane, when the data collected is categorical. Generally, this
Cramer V was used to detect relationships that were strong enowgéthod is used in epidemiological, clinical, and social studies
to be practically meaningful [16]. e values from this test rangg18]. From the categorical variables, we constructed a disjunctive
from O to 1, with larger values of V indicating stronger associgble (Burt table), the columns of which corresponded to modali
tions in the variables. ties of the variables and the rows of which corresponded to indi

Logistic regression was carried out to assess the relationshigsials. MCA converts this matrix of data into a particular type
between the degree of severity as a dependent variable and so€igraphical display known as factor planes. Similar individuals
economic variables, access to health services indicators,-and&ngel modalities shared by these individuals are depicted as points
quency of visits to a healthcare provider as independent variabl@s.the same group) in the factor planes, and dissimilarity results

Questions related to access to healthcare were recorded asity@listance. is analysis enables the visualization of independent
‘no, ‘not asked, and ‘missing’ for respondents who did not knoslusters on a 2-dimensional plane and permits a geometrieal rep
or refused to answer. Only parents or guardians of the child whesentation of all the information. e contribution in percentage
responded either ‘yes’ or ‘nd’ were included in the analysis, witpants, from the most to the less explicative, to the construction
total weighted sample of n=19,640 individuals (compared to tlef each axis is shown for each modality. In this research, the col
initial total weighted sample of n=111,630). Degree of severitsnn points corresponded to our socioeconomic parameters and
was an index variable assessing the overall level of disability (rhédlth service indicators and the row points corresponded to our
to moderate or severe to very severe) in NDD/D subgroups (mabservations. Only the most representative factor plane according
tor, speech, neurosensory, and psychological functioning, as welthe total inertia explained is presented in the following analysis.
as issues with learning/cognition and social interactions). To de Data analysis was performed using SPSS version 24 (IBM Corp.,
termine the severity of disability, a standardized score was caldmmonk, NY, USA). Data were rounded to the nearest digit to
lated based on the maximum score according to the intensity acemply with Statistics Canada data disclosure guidelines.
frequency of each limitation across 9 domains: hearing, seeing,
motor function, speech, dexterity, learning, psychological disabilfp gL TS
ties, developmental disabilities, and issues with chronic conditions.
e overall degree of severity was then calculated by averaging allin the survey population, 43.5% of the children were aged be
standardized severity scores calculated for each type of disabiiiyzen 8 and 11. Most of the children included in the sample were
Four classes (mild, moderate, severe, and very severe) were dveat in Canada (95.7%). We noted a male predominance (69.0%)
ed based on a cuto point in the global score of the 70th percaamong children with NDD/D. Psychological problems accounted
tile and close to a score of 1/8 for the children. Since these scfethe most frequent subgroup (45.7%), and speech/language the
corresponded to someone with a maximum score for 1 typeleést frequent (6.7%). In the motor and social groups, most chil
disability, it was decided to subdivide the scale into 4 parts witlilzn were classi ed as having severe to very severe overall disabil
cutoff points: the first cutoff point was equivalent to halhef t ity; the perceniges for severe to very severe vs. mild to moderate
maximum score and the second cutoff point was equivalent were 68.9 vs. 31.1% and 82.3 vs. 17.8% for the motor and social
double the maximum score obtained for a given disability. In tlgroups, respectively. Table 1 summarizes the demographic and
current study, 2 severity classes were considered: mild to-modkscriptive information of children with NDD/D. Table 2 reports
ate and severe to very severe, because when performing crosghialdevels of mild to moderate and severe to very severe -disabili
ulations, the unweighted counts of some cells were less thanti&3, in children with NDD/D by socioeconomic characteristics.
which did not meet Statistics Canada’s data release requiremedfsthe weighted sample (n=111,630) of children with NDD/D
Further details regarding how severity of disability was derivedjed 5 to 14, 45.8% experienced a mild to moderate disability and
can be found in the technical and methodological report [4]. SE4.2% a severe to very severe disability. Reésidecation, cen
and age group (5-7, 8-11, or 12-14 years) were also includedus family total income, a er-tax low income, family asnisg,
the model. Because we wanted to compare the e ects for di eremtd condition of the dwelling were signi cantly associated with
subgroups, we analyzed interaction e ects between each subgrthelevel of disability (p<0.001). All the relationships were found
variable, socioeconomic factors, and access to healthcare indiodoe weak using the Cramer V, except for the association between
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Table 1. Demographic and descriptive information of children (5-14 Table 2. Socioeconomic characteristics by the overall degree of dis
years) with NDD/D in PALS ability of children with NDD/D in PALS

Age (yr)
5-7 23.5
8-11 435 Residential location
12-14 33.0 Rural 80.3 82.1 0.023 <0.001

Urban 19.7 17.9

Place of birth
Born in Canada 95.7 Low after-tax income status
Born outside Canada 4.3 Non-low income 86.5 78.0 0.111 <0.001
Low income 135 22.0

Condition of dwelling

Regular maintenance  50.7 50.9 0.038 <0.001
Major repairs 12.8 15.0
Severity of overall disability by NDD/D subgroups Minor repairs 36.5 34.1
Motor NDD/D, neurodevelopmental disorders and disabilities; PALS, Partici
Mild to moderate 311 pation and Activity Limitation Survey 2006.
Severe to very severe 68.9
Speech/language ) . ) )
Mild to moderate 424 of severity and the frequency of visits to a healthcare provider in
Severe to very severe 576 the past 12 months. A_stat_igtically signi cant relations_hi_p was found
Learning/cognition betvvet_an the level of disability and the frequency of visits to a speech
Mild to moderate 46.8 therapist, psychologist, occupational therapist, or social worker.
Severe 1o very severe 53. All the relationships were moderate to strong, with the Cramer V
Social varying between 0.204 and 0.304, except for the association between
Mild to moderate 178 the level of disability and frequency of visits to a psychologist.
Severe fo very severe 823 _ Logistic regressiow_as performed on uncorrelated variables to
Sensory identify the best predictors of the level of severity. Multicollineari
Mild to moderate 678 ty was detected between the following parameters: between cen
Severe to very severe 322 sus family tpt_al income and after-te_\x low income_; between fre
psychological quency of visits to_ a speech therapist, psychologist, occupational
Mild to moderate 46.3 therapist, and social worker; and between parameters related to
Severe to very severe 53.7 access to health services. In cases where variables were highly cor

related, as measured by the Cramer V (>0.90), only the variable
with the strongest association with the degree of severity was en
tered into the logistic regression model to avoid problems with
collinearity. Six variables were then considered: residential loca
levels of disability and family assistance (Cramer V=0.386). Ciign, condition of the dwelling, family assistance, frequency-of vis
of-pocket expenses, estimated out-of-pocket expenses, and héalth a social worker, out-of-pocket expenses and a er-tax low in
services needed but not received from a specialist medical doctame. e characteristics of age and sex were also included in the
speech therapist, or psychotherapist were signi cantly associatestlel. To test whether the relationship between severity ef disa
with the level of disability (p<0.001). All the relationships webdity and SES varied by NDD/D subgroups, the severity of disa
fairly strong according to the Cramer V (varying between 0.2biity was regressed onto the SES and NDD/D subgroups and the
and 0.261) except for the associations between the level of digat@raction terms for NDD/D subgroups and SES characteristics
ity and out-of-pocket expenses and estimated out-of-pocket sinultaneously. Answers of ‘no’ served as the reference group for
pengs (Table 3). Table 4 presents the association between thedéweDD/D subgroups. Motor impairments were excluded from

NDD/D, neurodevelopmental disorders and disabilities; PALS, Partici
pation and Activity Limitation Survey 2006.

4 | www.e-epih.org
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Table 3. Access to healthcare indicators Table 4. Frequency of visits to a healthcare provider in the past 12
months

Out-of-pocket expenses

Yes 21.3 30.1 0.163 <0.001 Speech therapist
No 69.5 67.3 At least once a week 8.1 17.8 0.204 <0.001
Not stated 9.2 2.6 At least once a month 5.5 9.2

Less than once per month 7.2 125

Never 77.2 59.2

Not stated 2.1 1.3

Needed but did not receive health service

Yes 7.0 26.7 0.261 <0.001

No 92.2 71.9

Not asked 0.9 1.3 Occupational therapist
At least once a week 1.2 6.8 0.273 <0.001
At least once a month 3.9 11.4
Less than once per month 6.9 16.8
Never 86.8 63.2

Needed a speech therapist Not stated 1.1 1.9
Yes 2.2 9.2 0.258 <0.001
No 4.8 17.6

Not asked 93.0 73.3

chological impairments (yes: OR, 0.31; 95% ClI, 0.21 to 0.47). Fig
the analysis due to a numerical problem created by the presenee1 and Supplementary Material 1 present the associations be
of cell values with small frequencies. Logistic regression analysisen levels of severity regarding the interaction terms for NDD/
revealed that 55.5% (Nagelkerke R-square) of the variance in Bwsubgroups and SES characteristics simultaneously. e risk of
els of sevey was explained by SES, NDD/D subgroups, and tiaving a child with severe disability was higher among children with
interaction terms for NDD/D subgroups and SES characteristispeech-language impairments whose families had out-of-pocket
simultaneously (Table 5). Children aged between 8 and 11 wexpenses but less among children with speech-language-impair
more likely to report severe to very severe disabilities than-youmgents whose families did not have out-of-pocket expenses. With
er children (OR, 1.56). e OR of having severe disabilities wathe presence of learning/cognition impairments, the risk of having
2.07 for females compared to males. Logistic regression shoaethild with a severe disability was higher among families; those
that the features signi cantly associated with level of disability wesno needed help with housework, family, and personal activities
residential location (urban: OR, 2.75; 95% confidence intery@k. families who doot need family assistance); those who lived
[CI], 2.07 to 3.64), condition of the dwelling (major repairs: ORn a household needing major or minor repairs (vs. families who
3.09; 95% Cl, 2.05 to 4.67; minor repairs: OR, 1.77; 95% ClI, [ivé@ in a household needing regular maintenance); and those
to 2.40), family assistance (no: OR, 0.02; 95% CI, 0.01 to 0.@Bpse children visited a social worker at least once a week (vs. those
out-of-pocket expenses (no: OR, 5.15; 95% Cl, 3.75 tpared6) who never visited a social worker). For children with social im
tax low income (OR, 0.22; 95% ClI, 0.12 to 0.38), frequency of pairments, the predicted probability of having a severe disability
its to a social worker (never: OR, 0.43; 95% Cl, 0.30 to 0-62) v&as signi cantly lower among families who did not report out-of-
cial interaction (yes: OR, 329.06; 95% ClI, 136.30 to 794.40), pexcket expenses (vs. those with out-of-pocket expenses), higher
sory impairments (yes: OR, 1.35; 95% CI, 1.04 to 1.74) and fisy children whose families needed help (vs. those who did not
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Table 5. Associations between socioeconomic characteristics; frelower for children who lived in urban areas (vs. rural areas), and
quency of visits to a healthcare provider and overall degree of dishigher among children who visited a social worker less than once
a_bility of children with NDD/D in PALS: multivariate logistic re3reS her month. For children with psychological impairments, the pre
sion model dicted probability of having a severe disability was significantly
higher among families who reported out-of-pocket expenses (vs.
those with no out-of-pocket expenses), who needed help with
housework, family, and personal activities (vs. those who did not
need help), with a er-tax low income (vs. families without a er-
tax low income), who lived in a household needing major er mi
nor repairs (vs. those who lived in a household needing regular
maintenance), and whose children visited a social worker at least
once a week (vs. never). No other interaction e ects were signi
cant, and hence are not reported.

When MCA was applied to the weighted sample (n=19,640
participants) using age; sex; census family total income; a er-tax
low income; family assistance; residential location; condition of
the dwelling; lack of health insurance; inability to a ord health
care services; and di culties in motor, speech/language, learning/
cognition, social interaction, neurosensory, and psychological
functioning as imputed values, it was found that the total inertia
explained by the rst factgplane (Figure 2) was equal to 29.8%.
Supplementary Material 2 @ents the main parameters that best
contributed to creating the rst and second axes. Figure 2 presents
the 2-dimensional map of MCA with the coordinates of n=19,640
weighted respondents. The first dimension (eigenvalue =)2.917
explained 16.4% of the total inertia. e negative pole of the rst
axis includes children who lived in a household with an income of
less than C$66,343 per year (after-tax low income) but did not
have social problems. At the positive pole, dimension 1 encom
passes children who lived in a household with an income of more
than C$66,343 per year (not a er-tax low income) but who had
social problems. e second dimension (eigen value=1.754), ex

~

5-7 1.00 (reference)
8-11 1.56 (1.36, 1.80)***
12-14 0.76 (0.66, 0.88)***

Condition of dwelling

Regular maintenance 1.00 (reference)
Major repairs 3.09 (2.05, 4.67)***
Minor repairs 1.77 (1.30, 2.40)***

Sex
Male 1.00 (reference)
Female 2.07 (1.89, 2.36)***

Out-of-pocket expenses not reimbursed
from health professional

Yes 1.00 (reference) . - .
No 5.15 (3.75, 7.06)** plained 13.5% of the tqtal inertia. e most dlscrlmln_ant parame
Not stated ) ters were “health services (that were) too expensive” and “health

services not covered by insurance.” In this bipolar dimension, the
negative pole includes children who lived in a dwelling needing
major repairs, children who had learning/cognition problems,
children who had di culty accessing healthcare services because
NDD/D subgroups they were too expensive, and children who did not have a-health
Speech/language (yes) ) care insurance card. e positive pole includes children who were
Learning/cognition (yes) ) more likely to live in a dwelling needing minor repairs or regular
Social (yes) 329.06 (136.30, 794.40)+ maintenan_ce, less likely t_o_report Iearnir_lg/cognition problems,
Sensory (yes) 1.35 (1.04, 1.74)* and less likely tp havg dlfflculty.ac.cgssmg.healthcare services.
0.31 (0.21, 0.47)*+ Based on the distribution of the individuals in the quadrants of

- — - __the factor plane, 2 pro les were identi ed. e right-bottom and
NDD/D, neuro.devejlopm.ental disorders and dlsabI|I.tIeS; PALS, Par.ticwghe left-bottom quadrants present the first profile, which repre
tion and Activity Limitation Survey 2006; aOR, adjusted odds ratio; ClI, . . ; ] i ? )
con dence interval. sents children who lived in a dwelling needing major repairs, who
*p<0.05, **p<0.001. had learning/cognition problems, who had difficulty accessing

healthcare services because they were too expensive, who did not

need family assistance), higher among children with a er-tax Idvave a healthcare insurance card, and who lived in a household
income (vs. children without a er-tax low income), lower amongith an income of less than C$66,343 per year (i.e., withdow in
children who lived in a household needing major or minor repaiceme status), but who did not have social problems. e right-top

(vs. children who lived in a household needing regular maintenaneaid the left-top quadrants represent children who lived in a

Psychological (yes)
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Figure 1. Predicted probabilities of disability levels. (A) Learning/cognitionxIn the past 12 months, frequency of seeing a social worker.

(B) Learning/cognitionxFamily assistance. (C) Learning/cognitionxCondition of dwelling. (D) SocialxIn the past 12 months, frequency of
seeing a social worker. (E) SocialxOut-of-pocket expenses. (F) SocialxFamily assistance. (G) SocialxLow income status. (H) PsychologicalxIn
the past 12 months, frequency of seeing a social worker. (1) PsychologicalxOut-of-pocket expenses. (J) PsychologicalxFamily assistance. (K)
PsychologicalxLow income status. (L) PsychologicalxCondition of dwelling.

household with an income of more than C$66,343 per year M SCUSSION

low income status), had social problems, lived in a dwelling need

ing minor repairs or regular maintenance, did not have learning/ is study was designed to identify which socioeconomic pa
cognition problems, and did not have di culty accessing healthrameters and variables describing access to healthcare indicators
care services. were the most pertinent for developing a pro le of disability se
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Figure 2. The column points of the rst factor plane of the multiple correspondence analysis (axes 1 and 2).

verity among Canadian children aged 5-14 years with NDD/D. social interaction impairments (Figure 1). Our results indicate
e main result, reported in Tables 2-4, was the strong associthat severely disabled children (speci cally, those with learning/
tion between severity of disability and socioeconomic disadvaognition and psychological impairments) were more likely to live
tages including low income status, family assistance, out-of-podéketwellings needing major or minor repairs than children with
expenses, and needing but not receiving health services fromild to moderate disabilities. In the UK, an analysis of the charac
social worker. Our results illustrate that the relationships of-sodieristics and circumstances of disabled children found that poor
economic parameters and healthcare indicators with severityoofinsuitable housing was correlated with childhood disability [8].
disability are best understood in concert, rather than separatElyr children with learning/cognition, social, and psyolgagal
ese di erences were apparent only in certain NDD/D subgroupsimpairments, the predicted probability of having a severe disabili
As shown in Figure 1, the traditional relationship of lower SBESwas signi cantly higher among families who needed help with
and di culty accessing healthcare services with poorer health anousework, family, and personal activities. Out-of-pocket expens
severe disability emerged among children with speech/languagein uenced the level of disability in speech/language, social, and
learning/cognition, social, and psychological impairments. psychological impairments; in particular, the risk of severe disabil
ese ndings are consistent with results from other studies inty, as depicted in Figure 1, was much higher for children with
which disability was related to socioeconomic gradients [6,7,128/#ech/language, social, and psychological impairments who had
20]. Our MCA showed that low income status, condition of thaut-of-pocket expenses. Stabile & Allin [21], found that out-of-
dwelling, and healthcare indicators (high medical costs or ruicket expenses were higher in families with disabled children
having insurance coverage) were the parameters that contributezh in families that did not have disabled children, especially
most to the disability pro le of children with NDD/D (Figure 2those with special needs.
and Supplementary Material 2). Both our ndings and those of e association between SES and health is well documented in
previous studies indicate that disability in children is socially p#te literature [22]. Although many risk factors have been identi
terned. Most studies comparing children’s disabilities in rural aretl, their consequences on the developmental trajectories of child
urban areas have reported that children who lived in rural aréemd are poorly understood. e present study adds several new
experienced worse health and exhibited more health risk-behasights, as 3 of our ndings deserve additional discussion.
iours than those who lived in urban areas [10,11]. ese resultsFirst, uninsured children and children for whom medicat ser
are in concordance with our ndings, speci cally for children withvices were too expensive were more likely to have a severe to very
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severe disability. ere is evidence that the costs of disability adations to ensure healthcare equity and to promote a focus on de
signi cant [4], but excess costs of medical services are alse prdbaminants of health of people with disabilities, especially on their
bly due to a lack of health insurance coverage and poor hedilting conditions. Some such initiatives have been already-imple
status [23]. is suggests that insurance coverage is related to anented in many countries. However, to improve the quality of

cess to care for children with disabilities [24], and consequenthese interventions and to reduce the health burden of children
that a lack of insurance coverage is associated with wate hevith NDD/D, more efforts are needed to provide more robust

outcomes and increased severity of disability. and comprehensive data on disability and to characterize in detalil

Second, we found that children with a severe disability wettee impact of medical, environmental, and social factors.
more likely to live in low income households and dwellings-need
ing repairs. Families of children with a disability have been found- kK NOWILEDGEMENTS
to be more likely to live in unsuitable homes and more likely to
have poverty-level incomes than families with no disabled chil e analysis presented in this paper was conducted at the-Que
dren [8,10-12]. Given the income disparities that we fouttidl wibec Interuniversity Centre for Social Statistics (QICSS). e views
MCA for disability profiling, our results indicate that childrenexpressed in this paper are those of the authors, and not necessar
who had a severe disability and social or psychological impaly those of the QICSS. We wish to thank all sta at the Interuniver
ments were more likely both to be from low income householdity Research Data Centre at the University of Montréal for their
and to have di culty accessing healthcare services than childrenpport in accessing the data. We would like to thank Ana Sego
who had a less severe disability [25]. via for her help in revising the English of the article.

Finally, we found that children with a severe to very severe dis
ability were more likely to report social impairments (Table S;>ONELICT OF INTEREST
Moreover, our MCA showed that children with a severe disability
were more likely to report learning/cognition impairments. is e authors have no con icts of interest to declare for this study.
result is not surprising since this limitation was the most-com
mon type of disability reported for children aged 5 to 14 [14]. ACSUPPLEM ENTARY MATERIALS
ditionally, social interaction impairments are common behavioural
characteristics of individuals with learning disabilities [26,27]. Supplementary Material 1: Table S1 is available at http://mww.

is research study has the following notable strengths. First, ie-epih.org/.
included a nationally representative sample of Canadian childrenSupplementary Material 2: Table S2 is available at http://www.
in contrast to most previous qualitative studies, which includeetepih.org/.
fewer participants to identify relationships between health experi
ences of disabled children and socioeconomic factors. Secangh D
speci ¢ types of NDD/D were included, with both mild to mod
erate and severe to very severe levels of disability, which-contritSana Raouafittp://orcid.org/0000-0003-2537-90&bfiane
uted to the diversity of the sample. Achiche:http://orcid.org/0000-0002-7730-07Maxime Raison:

In a cross-sectional study, the data for risk factors and outcoimigp://orcid.org/0000-0002-0311-456X
are simultaneously obtained, so it is di cult to interpret any eaus
al/directional relationship. While the primary outcome variable; EEERENCES
was disability levels, and the predictor variables forsthidy
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