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AIM This study examined children’s health care service use, mothers’ workforce
participation, and mothers’ community engagement based on children’s risk of

METHOD We used data from the All Our Families study, a prospective pregnancy cohort.

ABBREVIATIONS
ASQ Ages and Stages Questionnaire
NDD Neurodevelopmental disorder

Ages and Stages Questionnaire (ASQ) scores at year 2 indicated risk of developmental delay.
To investigate the impact of risk of developmental delay when children were not diagnosed,
a sensitivity analysis excluded reports of neurodevelopmental disorder (NDD) diagnosis at
year 3. Outcomes were maternal reports of children’s health and allied health visits (and

estimated costs), and maternal workforce participation and community engagement from

year 2 to 3.

RESULTS Among 1314 mother—child dyads, 209 (16%) children were classified as being at risk
of developmental delay by the ASQ, and 42 (3%) had a reported diagnosis of NDD. Risk of
developmental delay was related to increased use of allied health care services (incidence
risk ratio 5.04 [year 3]; 95% confidence interval 2.49-10.2) and health visits (incidence risk
ratio 1.33 [year 3]; 95% confidence interval 1.14-1.54). The average expected allied health
costs were greater for children at risk versus not at risk of developmental delay. However,
when excluding children with reported diagnoses of an NDD from this analysis, increased
service use and costs in the remaining at-risk population were not observed. Community
engagement and workplace participation among families did not differ on the basis of risk of

developmental delay.

INTERPRETATION These results suggest increased health care service use by families of
children at risk of developmental delay is driven by those receiving a diagnosis of an NDD in

the subsequent year.

Neurodevelopmental disorders (NDDs) are a heteroge-
neous group of conditions (e.g. autism, intellectual disabil-
ity, speech delays, and cerebral palsy) with onset in the
first 5 years of life, characterized by impairments in motor,
cognitive, and social functioning.'” The prevalence of
NDDs is estimated to be from 5% to 9% of children.*
Prevalence depends on age, definition of NDD, and data
source.* Among Canadian children with a disability, over
75% also have an NDD,’ and children with NDDs often
experience activity limitations throughout their lifespan
that affect their quality of life.”® Children with NDDs
have higher health care service use (three times more hos-
pitalization and two times more physician visits than those
without NDDs),*” are more likely to be among the top
5% of the costliest health care users (e.g. 51% of children
with cerebral palsy are high cost users),® are more prone to
mental health problems (e.g. 85% of persons with autism
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%10 and are

have a mental health disorder over their life),
more likely to make use of government disability support
programmes than children without NDDs.® Access to ser-
vices for persons with NDDs is a priority for Canadians,
as ratified in the United Nations Convention on the Rights
of Persons with Disabilities, and a key priority for children
with NDDs and for their families.”'"

Identification of NDDs and access to support provide
the foundation to address lifelong needs of children with
NDDs."? In particular, early childhood intervention for
children with NDDs is thought to improve developmental
outcomes across the lifespan more than later interven-
tion.'"* This has led to the creation of early intervention
programmes to improve outcomes for children with
NDDs.'* However, one key aspect of these programmes is
that they often require a formal diagnosis of an NDD,
which creates a critical barrier to the use of potential early
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support services.'> Receiving early access to support ser-
vices is important to families as it can provide a foundation
to addressing lifelong challenges associated with children’s
participation in society.

Tools have been developed to increase early identifica-
tion of children at risk of developmental delay, which often
correspond to a later diagnosis of an NDD.® For example,
the Ages and Stages Questionnaire (ASQ) was developed
to help identify children at risk of developmental delay in
research and clinical practice.® The ASQ has five domains
(communication, gross motor, fine motor, problem solving,
and personal social abilities), which are normed with chil-
dren at a similar age and provide information on potential
developmental delays. This approach has some alignment
with the International Classification of Functioning, Dis-
ability and Health approach, targeting specific functional
domains that may limit a child’s ability to participate in
society  (https://www.who.int/classifications/icf/en/). The
ASQ has also been shown to have reasonable sensitivity
and specificity as a tool for identifying NDDs, with risk
predicting later diagnosis of NDD.¢

The primary responsibility for the access and coordina-
tion of support services for children at risk of developmental
delay or with a diagnosis of an NDD lies largely with fami-
lies.” This affects the family; over a child’s lifespan, families
report an estimated average annual out-of-pocket cost of
Can$10 000 to Can$30 000,” reduced working hours and
labour force participation,” and a loss of community social
supports.'® Caregivers also report a negative psychological
toll; they contend with higher levels of stress, feelings of iso-
lation and frustration, and physical and mental health issues
than families without children with NDDs.'”'® Unfortu-
nately, we know little about the impact of risk of develop-
mental delay and diagnoses of NDDs on families during the
early years and the supports they may be receiving.

In this study we used self-reported data from a prospec-
tive pregnancy cohort to assess how risk of developmental
delay through the ASQ for children at the age of 2 years
related to allied health and health care service visits for the
children, and community engagement and workforce par-
ticipation for mothers reported at age 3 years, based on
their previous year. A sensitivity analysis was also used to
assess the role of diagnosis of an NDD in child and parent
outcomes when the child was 3 years old.

METHOD

This study was approved by the Conjoint Faculties
Research Ethics Board at the University of Calgary (refer-
ence REB 15-3027). All participants gave written informed
consent to the research and the publication of the results.

The All Our Families pregnancy cohort

We used data from the All Our Families study (previously
All Our Babies), a prospective pregnancy cohort based in
Calgary, Alberta, Canada, on approximately 3000 medically
low-risk mothers and their children.'”*' The women were
medically recruited  at

low-risk because they were

What this paper adds

e Farly developmental delay risk was related to health care service use and
costs.

® Diagnosis of neurodevelopmental disorder drove increased health care ser-
vice use and costs.

® FEarly developmental delay risk did not relate to parental workforce participa-
tion.

® Farly developmental delay risk did not relate to community engagement par-
ticipation.

community-based medical services at the beginning of their
pregnancy. Participants were not recruited from high-risk
obstetric practices and tertiary medical clinics. Detailed
descriptions of this cohort are available elsewhere.'”!
Briefly, this cohort was recruited during pregnancy by a com-
munity based multi-method strategy using community set-
tings, primary health care offices, and community laboratory
services. This strategy resulted in a diverse sample of women
who were representative of the sociodemographic of the pop-
ulation in the Greater Calgary area. Initial recruitment began
in 2008 and was completed in 2010. Participants were eligi-
ble if they spoke English, were between 6 days and less than
24 weeks’ gestation at enrolment, were at least 18 years old,
and lived in the Greater Calgary area and planned to stay
there during pregnancy. Mothers were asked to complete
questionnaires when their child was 2 and 3 years old, as well
as at other time points (https://allourfamiliesstudy.com).

Participant follow-up

Participants who agreed to follow-up were contacted and
invited to participate."”' The sample size was less than
the initial total in subsequent data collection points
because of funding, attrition, and eligibility due to ques-
tionnaire timing constraints. To encourage continuing par-
ticipation, the study team contacted participants by
telephone and email if questionnaire data were missing,
required clarification, or if participants did not return a
questionnaire.

Attrition

Of the 3200 original mothers in the cohort, 2106 were eli-
gible for year 2 data collection, with 1596 completing
questionnaires (75.8%), and 2909 mothers were eligible for
year 3 data collection, with 1994 completing these ques-
tionnaires (69%). As our target analyses required an inter-
section between the two data collection points, we focused
on mothers who completed both year 2 and year 3 ques-
tionnaires (1314 mothers). Mothers who continued in the
study were more likely to be older, partmered, have higher
educational attainment, have higher income, and to have
been born in Canada.?!

Exposure: risk of developmental delay and diagnosis of
NDDs

Our exposure was the ASQ (Third Edition) scores at year
2.5 The ASQ has five domains: communication, gross
motor, fine motor, problem solving, and personal social
abilities. We defined exposure by ‘ASQ risk’ as showing
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monitor (—1 SD) scores on any two of the five domains of
the ASQ, a definition used in recent research shown to fol-
low expected developmental delay proportions.”” We also
created a second exposure group (‘ASQ risk no NDD’), to
remove service use related to diagnosis and treatment of
reported NDD by excluding diagnoses of NDDs reported
at year 3. Diagnoses of NDDs included mothers’ reports
of developmental delays, cerebral palsy, autism, epilepsy,
and attention-deficit/hyperactivity disorder.

Outcomes: service use, workforce participation, and
community engagement

Our outcomes were mothers’ reports of child health care
visits, workforce participation, and community engagement
in year 3, based on their previous year. These outcomes
were based on previously reported outcomes for families
caring for children with NDDs.”'¢ We calculated mothers’
reports of the total number of health visits as the sum of
family doctor, paediatrician, and developmental paediatri-
cian visits; and allied health visits as the sum of psycholo-
gist, social worker, occupational therapy, speech therapy,
physiotherapy, and dietician visits. Outcome variables were
also generated on the basis of cost estimates for these two
types of service. Published average wages for each type of
visit were derived using the Alberta Schedule of Medical
Benefits and the Alberta Salary and Wage Survey, 2017
(physician wages: Schedule of Medical Benefits, 1st April
2017; other wages: Alberta Learning and Information Ser-
vices, 29th May 2018). Costs were inflated to 2018 Cana-
dian dollars using the Bank of Canada inflation calculator
(accessed 29th May 2018). We used conservative cost esti-
mates, assuming that each visit lasted 1 hour and was a
general consultation (see Appendix S1, online supporting
information for cost details). For workforce participation,
we investigated mothers’ reports of work hours per week,
categorized as full-time (>30h/wk) or part-time (<30h/wk).
Finally, for community engagement, we investigated

whether mothers reported any use (yes) or no use (no) of
the library, recreational facilities, parenting groups, drop-
in parenting groups, informal play groups, drop-in child
care, or other group activities.

Independent variables

For our multivariable analyses, we adjusted for maternal
age at delivery, educational status, income, marital status,
ethnicity, parity, workforce participation, and social
support (coding described in Table 1 and above). Social
support was a standardized measure based on the National
Longitudinal Survey of Children and Youth Social Support
Scale. Independent variables were chosen on the basis of
their potential to confound relationships with maternal and
child outcomes.??

Data analysis

STATA version 15 (StataCorp, College Station, TX, USA)
was used for all statistical analyses. Descriptive statistics
included means, standard deviations, medians, interquartile
ranges, frequencies, and proportions. Pearson’s j” tests, -
tests, and Fisher’s exact test (when expected cell counts
were fewer than 5) were used to compare demographic fac-
tors between exposure groups.

Next, analyses were used to describe how ASQ risk sta-
tus related to children’s and mothers’ outcomes. After tests
of normality (using Shapiro-Wilks tests) for the visit and
costing data, we used non-parametric equality of medians
tests to compare the median number of health and allied
health visits between groups, and Mann—Whitney U tests
to compare children’s average health and allied health visit
costs. Pearson’s 4 tests were used to describe how ASQ
risk status related to mothers’ workforce participation and
community engagement.

Finally, we used multivariable regression models to
estimate the relation between ASQ risk status and
children’s health visits and costs. Independent variables

Table 1: Maternal participants’ characteristics for the full sample and split by Ages and Stages Questionnaire (ASQ) risk status for developmental

delay
Participants’ characteristics Full sample (n=1314) Not at risk (n=1062) At risk (n=209)
Mean maternal age (SD), y:mo 31:5 (4:4) 31:5 (4:4) 31:6 (4:5)
Marital status 1306 1055 209
Married/common law 1252 (95.9) 1010 (95.7) 204 (97.6)
Single/separated/divorced/widowed 54 (4.1) 45 (4.3) 5(2.4)
Education 1305 1055 208
High school or less 100 (7.7) 78 (7.4) 17 (8.2)
Beyond high school 1205 (92.3) 977 (92.6) 191 (91.8)
Annual household income (before taxes) 1254 1012 200
<Can$60 000 158 (12.6) 123 (12.2) 30 (15.0)
>Can$60 000 1096 (87.4) 889 (87.8) 170 (85.0)
Parity (number of children to reach live birth) 1298 1049 207
One 644 (49.6) 508 (48.4) 116 (56.0)°
More than one 654 (50.4) 541 (51.6) 91 (44.0)*
Ethnicity 1305 1055 208
White 1086 (83.2) 897 (85.0) 159 (76.4)°
Other 219 (16.8) 158 (15.0) 49 (23.6)?

Data are n (%) unless otherwise stated. Age differences were compared using a two-sample t-test and proportions were compared using ;2
tests of association. °Reflects significant association for participant characteristic and ASQ risk status, p<0.05.
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included maternal age at delivery, education, income,
marital status, ethnicity, parity, social support, and
workforce participation. For health and allied health
use, we assessed for evidence of over-dispersion (using
the alpha test) and zero-inflation (using the Vuong
test). Both models exhibited over-dispersion while nei-
ther model demonstrated evidence for zero-inflation.
We therefore estimated the expected incidence risk
ratios (the ratio between expected visits for ASQ risk
status and not-at-risk status from year 2 to year 3)
using negative binomial regression models. For health
and allied health costs, we first log-transformed our
cost data, then used a linear regression model to esti-
mate log-costs, and finally back-transformed the data
for estimates of mean cost differences between risk
groups. We used log-transformation and linear regres-
sion models as these are common approaches to esti-
mating average costs. All models used a manual
backwards stepwise approach to determine the final,
adjusted estimates. Significance was determined using
p<0.05. Heteroscedasticity was evaluated within all lin-
ear regression models, and we used the linktest com-
mand in Stata to evaluate goodness-of-fit for the
negative binomial and linear regression models respec-
tively.

RESULTS

Maternal participant characteristics

The mean age of mothers at childbirth was 31 years
5 months (SD 4y 5mo). Ninety-six per cent of mothers
were married or in a common-law relationship, 92% had
at least some postsecondary education, 87% had a house-
hold income of at least Can$60 000, 50% had only one
live birth (for parity), and 83% were white (Table I).
Maternal participant characteristics were mostly statistically
equivalent between ASQ at-risk and not-at-risk groups,
except that mothers with children at risk of developmental
delay were more likely to have one live birth (vs more than
one) and to be another ethnicity (vs white) than mothers
with not-at-risk children.

Child at risk of developmental delay and diagnosis of
NDDs

Overall, 96.7% of our sample provided a response to the
ASQ questions at age 2 years. Comparison of the sample
characteristics between those who responded and those
who did not indicated that those who did not respond were
more likely to be of ethnicity other than white (p=0.04).
The ASQ (age 2y) showed 14% of children at risk of com-
munication delay, 13% of gross motor delay, 11% of fine
motor delay, 14% of problem-solving delay, and 15% of
personal social delay (Table 2). Moreover, 16% of children
showed risk of delay in at least two domains of the ASQ at
year 2 (our ‘at-risk’ group). This definition aligns with per-
centages found in the literature related to developmental
delay of 12% to 16%.* At year 3, 3% of all mothers
reported a diagnosis of NDDs. A much larger percentage

Table 2: Child Ages and Stages Questionnaire (ASQ) risk at year 2 for
each domain, number of domains at risk (including and excluding diagno-
sis of neurodevelopmental disorder [NDD]), and number of diagnoses of
NDDs at year 3

ASQ n (%)
Communication (n=1285)

Not at risk 1110 (86.4)

At risk (monitor score) —1 SD 175 (13.6)
Gross motor (n=1288)

Not at risk 1115 (86.6)

At risk (monitor score) —1 SD 173 (13.4)
Fine motor (n=1283)

Not at risk 1144 (89.2)

At risk (monitor score) —1 SD 139 (10.8)
Problem solving (n=1281)

Not at risk 1104 (86.2)

At risk (monitor score) —1 SD 177 (13.8)
Personal social (n=1286)

Not at risk 1097 (85.3)

At risk (monitor score) —1 SD 189 (14.7)
Overall ASQ domains at risk (n=1271)

0-1 domains at risk (not at risk) 1062 (83.6)

2-5 domains at risk (at risk) 209 (16.4)

0-1 domains at risk, no diagnosis of NDD 1046 (85.2)

2-5 domains at risk, no diagnosis of NDD 182 (14.8)
Diagnosed with NDD at 36mo (n=1271)

Yes 42 (3.3)

No 1229 (96.7)

of ASQ at-risk children had a diagnosis of an NDD
(12.9%; 27 out of 187) than not-at-risk children (1.4%; 15
out of 1047).

Health care service use and costs

Children at risk of developmental delay used more health
and allied health care services than children who were not
at risk (Table 3). This use was increased for allied health
care services, compared with health care services, and both
remained when adjusting for the independent variables. In
line with these increases, we found that cost increases (seen
by incidence risk ratios) were only seen for allied health
visits, not health visits. This increase remained for visits
when controlling for our independent variables (incidence
risk ratio [year 3]: 5.04) and amounted to an estimated
average of Can$1.92 in allied health spending for at-risk
children for every Can$1 spent on children not at risk of
developmental delay (Fig. 1). A sensitivity analysis remov-
ing children identified with an NDD found that differ-
ences in use and costs were driven by children with
identified diagnoses at year 3.

Workforce participation and community engagement

Analyses of workforce participation and overall community
engagement revealed no effect of ASQ risk status for
either. A sensitivity analysis comparing percentages of
mothers with no employment, part-time employment, and
full-time employment by ASQ risk status also did not find
a difference. Removing confirmed NDDs from the analysis
did not change this finding. However, community engage-
ment analyses split by type of resource use showed one
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Table 3: Health visits (crude), costs (crude), workforce participation, and community engagement reported at year 3 on the basis of Ages and Stages

Questionnaire (ASQ) risk status, and calculated including and excluding diagnoses of a neurodevelopmental disorder (NDD)

Resource Not at risk (n=1062) At risk (n=209) p
Health visits (past year) Median (IQR) Median (IQR)
Health visits (number) 2(2) 3(2) 0.052
Allied health visits (number) 0 (0) 0 (1) <0.001

Health visit costs (past year) Mean (SD, 95% Cl)

Mean (SD, 95% ClI)

Health visit cost (Can$) 241.96 (243.47, 227.30-256.62) 279.36 (389.04, 226.30-332.41) 0.050
Allied health visit cost (Can$) 29.77 (201.11, 17.66-41.88) 185.67 (767.69, 80.98-290.36) <0.001
Workforce participation n (%) n (%)
Part-time (<30h/wk) 675 (63.6) 136 (65.1) 0.677
Full-time (>30h/wk) 387 (36.4) 73 (34.9)
Community engagement n (%) n (%)
Yes 1044 (98.3) 206 (98.6) 0.788
No 18 (1.7) 3(1.4)
Not at risk, no NDD (n=1047) At risk, no NDD (n=182) p
Health visits (past year) Median (IQR) Median (IQR)
Health visits (number) 2(2) 2 (2) 0.262
Allied health visits (number) 0 (0) 0 (0) 0.027
Health visit costs (past year) Mean (SD, 95% ClI) Mean (SD, 95% CI)
Health visit cost (Can$) 235.61 (205.77, 223.13-248.09) 237.01 (173.96, 211.57-262.45) 0.442
Allied health visit cost (Can$) 18.29 (83.61, 13.21-23.35) 32.23 (125.36, 13.89-50.56) 0.027
Workforce participation n (%) n (%)
Part-time (<30h/wk) 664 (63.4) 121 (66.5) 0.427
Full-time (>30h/wk) 383 (36.6) s61 (33.5)
Community engagement n (%) n (%)
Yes 1030 (98.4) 179 (98.4) 0.981
No 17 (1.6) 3(1.6)

Adjusted estimates of health visits and costs are shown in Figure 1. IQR, interquartile range; Cl, confidence interval.

difference by ASQ risk status. Mothers with children at
risk of developmental delay were less likely to use informal
play groups than mothers with children who were not at
risk (at risk of developmental delay: 112 of 209 [53.59%];
not-at-risk: 672 of 1062 [63.28%]; p=0.008). This relation-
ship remained, but had a higher p value, when we excluded
diagnoses of an NDD (at risk by ASQ use: 100 of 182
[54.95%]; not-at-risk: 664 of 1047 [63.42%]; p=0.03).

DISCUSSION

Using a community sample of mothers from Calgary,
Alberta, we identified 16% of children at risk of develop-
mental delay through the ASQ at year 2, and 3% of chil-
dren with a diagnosis of an NDD at year 3. These NDD
rates are lower than prevalence rates among older children
reported in Canada (6-10y; 8.3% in British Columbia),
and replicate previous findings suggesting lower identifica-
tion of NDDs in the early years.”*

For health care service use, we found a higher number
of allied health and health visits for children identified at
risk of developmental delay, compared with children who
were not at risk. Similarly, we found corresponding allied
health cost differences that were greater for children at risk
compared with those not at risk. This has implications for
caregivers as some allied health visit costs may need to be
covered by caregivers directly and/or require them to go
through processes to apply for funding.”* The differences
in health care use and costs were largely accounted for by
children who received a diagnosis of an NDD by year 3.
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This suggests that increases in health care use were driven
by children who received a diagnosis of an NDD.
Increases in health care visits may involve visits related
to diagnosis, as well as services provided to address
increased NDD-related needs. Typically, diagnosis
requires a substantial series of testing,” which involves
access to resource-intensive clinical assessments among
physicians and other health care providers. As a result, it
would be expected that any child with a recent diagnosis of
an NDD would have more visits with health care providers
as a result of the process. Beyond visits for diagnosis, some
early health care-based services for children with an NDD
and their families may be unavailable in the absence of a
diagnosis, as well as other support programmes (e.g. educa-
tion or disability supports).”*** As some early supports are
connected to diagnosis, one risk for families is that they
may have unidentified children who could benefit from
early support. It also begs an important question, as identi-
fication is connected to the use of services: how can we
ensure individuals in need receive support? For example,
our research suggests that the use of identification tools
such as the ASQ may help discover some children with
an NDD. However, how to best use such tools is still in
contention. For example, although a 2016 Canadian task
force recommended against population-level implementa-
tions of screening of children without clear symptoms on
the basis of weak evidence,?® the Canadian Paediatric Soci-
ety recommended an enhanced 18-month well-child visit
using screening tools as a way to begin discussions on child
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Figure 1: Health care use for health visits and allied health visits at year 3 (over the past year). Expected health and allied health visits are reported to the

left as an incidence risk ratio (IRR; year 3) and expected health and allied health care costs (the ratio of at-risk to not-at-risk costs) are reported to the right.

Cost ratios are shown including and excluding diagnoses of a neurodevelopmental disorder (NDD) [Colour figure can be viewed at wileyonlinelibrary.com]

development.”” Furthermore, the World Health Organiza-
tion stresses the importance of creating appropriate envi-
ronments to support screening programmes, with agreed
standards on who to treat, knowledge of the cost and bene-
fits of treatment, and continued follow-up plans.***’
Future discussion is needed on how best to identify chil-
dren with early developmental support needs. This discus-
sion is particularly important as early identification with
tools such as the ASQ and intervention could benefit chil-
dren by improving their developmental outcomes such that
they potentially avert a later diagnosis of an NDD.

Finally, despite children scoring at risk of developmental
delay on one of the ASQ domains, we generally saw little
difference in maternal workforce participation and commu-
nity engagement. This suggests there may be larger life-
style changes for families in the later years, once children
have a confirmed diagnosis of an NDD, with research
showing decreased workforce participation for caregivers’
and decreased community engagement in later years.'®
Future research is necessary to elucidate why this differ-
ence is only noticeable in later years. Despite this finding,
we must note that it does not reflect the emotional well-
being of the parent, who may be experiencing stress

associated with adapting to demands of parenting a child
at risk of developmental delay. Further research is needed
to better understand the early psychological impact of chil-
dren at risk of developmental delay on families.

Limitations

This study had several limitations. First, as the ASQ mea-
sure is based on the mother’s perception of her child, this
leaves open the possibility of misclassification bias. Despite
this possibility, we should note that previous research sug-
gests that the ASQ with parental report has fair properties
for use as an identification tool for NDDs.® Second, health
care use and cost estimates may differ from actual num-
bers. In particular, cost estimates are probably lower than
actual numbers, because of our conservative costing defini-
tions. Our costing estimates exclude additional testing and
services that may be offered to this population for diagno-
sis and treatment, some of which have been noted in recent
studies on NDDs.* As such, future research should use
more detailed administrative data to obtain more exact
estimates of health care use and costs. Third, we should
note that the coding of use of community supports may
lack the sensitivity necessary to detect subtle changes in
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support use. As such, future research might use more sensi-
tive questions to address these potential changes, such as
Likert scales or qualitative inquiry. Last, the demographics
of this sample broadly represented the parenting popula-
tion in a large urban city with access to a universal health
care system, with the exception of retention of families
with slightly higher incomes. This may somewhat limit the
generalizability. For example, family income has been
noted to affect health care use patterns, suggesting poten-
tial differences if we used a less affluent target popula-
tion.’® Similarly, the exclusion of those unable to complete
the questionnaire in English, and the differing characteris-
tics of mothers who continued the study and answered the
ASQ may limit generalizability.

CONCLUSION

This study suggests that the majority of children at risk of
developmental delay identified through the ASQ did not
have more visits with physicians or allied health profession-
als from the age of 2 to 3 years, relative to children who
were not at risk. Instead, the increases in health care visits
and costs were primarily driven by children who ultimately
received a diagnosis of an NDD at age 3 years. This find-
ing supports the importance of creating strategies to iden-
tify children with NDD-related needs in the early years.
We found that 3% of children were identified before age
3 years with an NDD, which is lower than estimated rates
of 6% to 9% in middle childhood.*** This finding may

indicate that some children with an NDD are not benefit-
ing from allied health care services in the preschool years.
Further research is needed about how to best provide ser-
vices and support to families of children at risk of develop-
mental delay before the age of 3 years.

ACKNOWLEDGEMENTS

All Our Babies/Families is funded through Alberta Innovates
Interdisciplinary Team Grant 200700595, the Alberta Children’s
Hospital Foundation, and the Max Bell Foundation. We also
acknowledge the contribution and support of All Our Babies/
Families participants and team members. Suzanne Tough is the
Principal Investigator of the All Our Families Cohort. We also
acknowledge the Kids Brain Health Network, a Canadian Net-
work of Centre of Excellence, and the Canadian Institutes of
Health Research (CIHR) for their support on this project, and
Ben Gibbard and John Anderson for their clinical perspective on
the findings. Although Kids Brain Health Network and CIHR
provided trainee funding, the design of the study and collection,
analysis, interpretation of data, and writing of the manuscript
were independent efforts by the authors. The authors have stated
that they had no interest that could be perceived as posing a con-
flict or bias.

SUPPORTING INFORMATION
The following additional material may be found online:
Appendix S1: Outcome costs in Alberta, Canada.

REFERENCES

1. Schalock RL, Borthwick-Duffy SA, Bradley V], et al. Policywise for Children & Families, 2017. https://polic 16. Yantzi NM, Rosenberg MW, McKeever P. Getting out
Intellectual Disability: Definition, Classification, and ywise.com/wp-content/uploads/2018/01/2017_Nov_23_ of the house: the challenges mothers face when their
Systems of Supports. 11th edn. Washington, DC: P2_CP_Profile.pdf (accessed 31st July 2019). children have long-term care needs. Health Soc Care
American Association on Intellectual and Developmen- 9. Davis NO, Kollins SH. Treatment for co-occurring Community 2007; 15: 45-55.
tal Disabilites, 2010. attention deficit/hyperactivity disorder and autism spec- 17. Miodrag N, Hodapp RM. Chronic stress and health

2. American Psychiatric Association. Diagnostic and statis- trum disorder. Neurotherapeutics 2012; 9: 518-30. among parents of children with intellectual and devel-
tical manual of mental disorders. 5th edn. Arlington, 10. Hogan DP, Msall ME, Rogers ML, Avery RC. opmental disabilities. Curr Opin Psychiatry 2010; 23:
VA: American Psychiatric Publishing, 2013. Improved disability population estimates of functional 407-11.

3. Sullivan WF, Berg JM, Bradley E, et al. Primary care limitation among American children aged 5-17. Matern 18. Woodman AC, Mawdsley HP, Hauser-Cram P. Parent-
of adults with developmental disabilities: Canadian con- Child Health 7 1997; 1: 203-16. ing stress and child behavior problems within families
sensus guidelines. Can Fam Physician 2011; §7: 541-53. 11. Miller AR, Masse LC, Shen J, Schiariti V, Roxborough of children with developmental disabilities: transactional

4. Arim RG, Miller AR, Guevremont A, Lach LM, Bre- L. Diagnostic status, functional status and complexity relations across 15 years. Res Dev Disabil 20155 36: 264—
haut JC, Kohen DE. Children with neurodevelopmen- among Canadian children with neurodevelopmental dis- 76.
tal disorders and disabilities: a population-based study orders and disabilities: a population-based study. Disabil 19. Gracie SK, Lyon AW, Kehler HL, et al. All Our Babies
of healthcare service utilization using administrative Rebabil 2013; 35: 468-78. cohort study: recruitment of a cohort to predict women
data. Dev Med Child Neurol 2017; 59: 1284-90. 12. Campbell F, Conti G, Heckman JJ, et al. Early child- at risk of preterm birth through the examination of

5. Zwicker ], Zaresani A, Emery JCH. Describing hetero- hood investments substantially boost adult health. gene expression profiles and the environment. BMC
geneity of unmet needs among adults with a develop- Science 2014; 343: 1478-85. Pregnancy Childbirth 2010; 10: 87.
mental disability: an examination of the 2012 Canadian 13. Guralnick MJ. Early intervention for children with 20. McDonald SW, Lyon AW, Benzies KM, et al. The All
Survey on Disability. Res Dev Disabil 2017; 65: 1-11. intellectual disabilities: an update. 7 Appl Res Intellect Our Babies pregnancy cohort: design, methods, and

6. Lamsal R, Dutton DJ, Zwicker J. Using the ages and Disabil 2017; 30: 211-29. participant characteristics. BMC  Pregnancy Childbirth
stages questionnaire in the general population as a mea- 14. Virués-Ortega J. Applied behavior analytic intervention 2013; 13(Suppl 1): S2.
sure for identifying children not at risk of a neurodevel- for autism in early childhood: meta-analysis, meta-re- 21. Tough SC, McDonald SW, Collisson BA, et al. Cohort
opmental disorder. BMC Pediatr 2018; 18: 122. gression and dose-response meta-analysis of multiple profile: the All Our Babies pregnancy cohort (AOB). Int

7. Stabile M, Allin S. The economic costs of childhood outcomes. Clin Psychol Rev 2010; 30: 387-99. 7 Epidemiol 2017; 46: 1389-90k.
disability. Future Child 2012; 22: 65-96. 15. Doyle O, Harmon CP, Heckman JJ, Tremblay RE. 22. McDonald SW, Kehler HL, Tough SC. Protective fac-

8. Child and Youth Data Laboratory. A profile of young Investing in early human development: timing and eco- tors for child development at age 2 in the presence of
Albertans  with ~ Cerebral Palsy. Edmonton, AB: nomic efficiency. Econ Hum Biol 2009; 7: 1-6. poor maternal mental health: results from the All Our

344  Developmental Medicine & Child Neurology 2020, 62

- 338-345


https://policywise.com/wp-content/uploads/2018/01/2017_Nov_23_P2_CP_Profile.pdf
https://policywise.com/wp-content/uploads/2018/01/2017_Nov_23_P2_CP_Profile.pdf
https://policywise.com/wp-content/uploads/2018/01/2017_Nov_23_P2_CP_Profile.pdf

23.

24.

25.

Babies (AOB) pregnancy cohort. BM7 Open 2016; 6:
€012096.

Yeargin-Allsopp M, Rice C, Karapurkar T, Doernberg
N, Boyle C, Murphy C. Prevalence of autism in a US
metropolitan area. 74MA 2003; 289: 49-55.
Government of Alberta. Family support for children
with disabilities (FSCD) [Internet]. Edmonton, AB:
Government of Alberta, 2019. http://www.humanser
vices.alberta.ca/disability-services/14855.html  (accessed
31st July 2019).

Alberta Education. Special education coding criteria

2008/2009. Edmonton, AB: Government of Alberta,

AACPDM

74TH
ANNUAL
MEETING

CY

AACPDM

2008.
(accessed 31st July 2019).

26. Tonelli M, Parkin P, Brauer P, et al. Recommendations

https://open.alberta.ca/publications/2368-3627

on screening for developmental delay. CMA7 2016;
188: 579-87.

29.

World Health Organization & United Nations Chil-
dren’s Fund (UNICEF). Early childhood development
and disability: a discussion paper. Geneva: World
Health Organization, 2012. https://apps.who.int/iris/ha
ndle/10665/75355 (accessed 31st July 2019).

27. Williams R, Clinton J. Getting it right at 18 months: in 30. Roos NP, Mustard CA. Variation in health and health
support of an enhanced well-baby visit. Paediatr Child care use by socioeconomic status in Winnipeg, Canada:
Health 2011; 16: 647-50. does the system work well? Yes and no. Milbank 1997;

28. Wilson JMG, Jungner G, World Health Organization. 75: 89-111.

Principles and practice of screening for disease. Geneva:
World Health Organization, 1968. https://apps.who.
int/iris/handle/10665/37650 (accessed 31st July 2019).
Important Dates
May 2020

2020

SEPTEMBER 23-26

July 10, 2020
Exhibit Booth Application Deadline

Registration Opens

August 7, 2020

NEW ORLEANS
MARRIOTT

Ends

Early Bird Registration Discount

August 18, 2020
Hotel Room Block Reservation
Deadline

August 21, 2020
i Online Registration Deadline

] August 22, 2020

Handout Deadli

Impact of Early Developmental Delay Risk Matthew J Russell et al.

September 23-26, 2020
T4th Annual Meeting!

345


http://www.humanservices.alberta.ca/disability-services/14855.html
http://www.humanservices.alberta.ca/disability-services/14855.html
https://open.alberta.ca/publications/2368-3627
https://apps.who.int/iris/handle/10665/37650
https://apps.who.int/iris/handle/10665/37650
https://apps.who.int/iris/handle/10665/75355
https://apps.who.int/iris/handle/10665/75355

DEVELOPMENTAL MEDICINE & CHILD NEUROLOGY ORIGINAL ARTICLE

RESUMEN

SERVICIO DE ATENCION MEDICA PARA FAMILIAS CON NINOS EN RIESGO TEMPRANO DE RETRASO EN EL DESARROLLO: UN
ESTUDIO DE COHORTE DE TODAS NUESTRAS FAMILIAS

OBJETIVO

Este estudio examind el uso del servicio de atencion médica de los ninos en riesgo de retraso en el desarrollo, y a su vez la parti-
cipacion de las madres en el mercado laboral y su participacion comunitaria basada en el riesgo de los ninos de presentar retraso
en el desarrollo.

METODO

Utilizamos datos del estudio All Our Families, una cohorte de embarazo longitudinal. Las puntuaciones del Cuestionario de edades
y etapas (ASQ) a los 2 anos se usaron para identificar riesgo de retraso en el desarrollo. Para investigar el impacto del riesgo de
retraso del desarrollo cuando los ninos no fueron diagnosticados, un analisis de sensibilidad excluyd los informes de diagndstico
de trastornos del neurodesarrollo (NDD) a los 3 anos. Los resultados se recolectaron de informes maternos de salud infantil y visi-
tas de salud a diferentes profesionales de la salud (y costos estimados), y la participacién materna en el mercado laboral y la parti-
cipacion materna en la comunidad entre el 2 a 3 ano de vida de sus hijos.

RESULTADOS

Entre 1.314 diadas madre-hijo, 209 (16%) ninos fueron clasificados como en riesgo de retraso en el neurodesarrollo por el ASQ, y
42 (3%) tenian un diagndstico informado de NDD. El riesgo de retraso en el desarrollo se relaciond con un mayor uso de servicios
de atencion médica por diversos profesionales de la salud (incidencia cociente de riesgos 5.04 [ano 3]; Intervalo de confianza del
95% 2.49-10.2) y visitas de salud (riesgo de incidencia relacion 1,33 [ano 3]; 95% intervalo de confianza 1.14-1.54). La proyeccion
de los costos promedio de salud aliada esperada fueron mayores para los ninos en riesgo versus no en riesgo de retraso en el
desarrollo. Sin embargo, al excluir a los ninos con diagndsticos informados de un NDD de este anélisis, no se observaron un
aumento en el uso del servicio y los costos en la poblacion en riesgo restante. Cuando se comparé la participacion en la comuni-
dad y la participacion en el mercado laboral entre las familias, los resultados no difirieron en funcion del riesgo de retraso en el
desarrollo de Igs ninos.

INTERPRETACION

Estos resultados sugieren que el mayor uso de servicios de atencién médica por parte de las familias de los ninos en riesgo de
retraso del desarrollo son impulsados por aquellos que reciben un diagndstico de NDD en el ano siguiente.

SERVICOS DE SAUDE PARA FAMiI:IAS COM CRIANCAS EM RISCO PRECOCE PARA ATRASO NO DESENVOLVIMENTO: UM ESTUDO DE
COORTE TODAS AS NOSSAS FAMILIAS

OBJETIVO

Este estudo examinou o uso de servigos de salde por criangas, participacao das maes na forgca de trabalho, e engajamento das
maes na comunidade com base no risco da crianga para atraso no desenvolvimento.

METODO

Usamos dados do estudo All Our Families, uma coorte prospectiva de gestantes. Os escores no Questionario ldades e Fases (QIF)
na idade de 2 anos indicou risco de atraso no desenvolvimento. Para investigar o impacto do risco para atraso no desenvolvi-
emnto quando criancas nao tinham diagndstico, uma analise de sensibilidade excluiu os relatos de desordem neurodesenvolvi-
mental (DND) na idade de 3 anos. Os desfechos foram os relatos maternos sobre a salde da crianga e visitas a servigos de salude
(com custos estimados), e a participacao das maes na forga de trabalho e engajamento na comunidade nos anos 2 e 3.
RESULTADOS

Entre 1314 diades mae-crianga, 209 (16%) criancas foram classificadas como tendo risco para atraso no desenvolvimento, e 42
(3%) tiveram diagndstico de DND. O risco de atraso no desenvolvimento foi relacionado a um aumento no uso de servigos aliados
de saude (razao do risco de incidéncia 5,04 [ano 3]; intervalo de confianga a 95% 2,49-10,2) e consultas de saude (razao do risco
de incidéncia 1,33 [ano 3]; intervalo de confianga a 95% 1,14-1,54). A média esperada dos custos dos servicos aliados de salde foi
maior para criangas de risco versus aquelas sem risco para atraso no desenvolvimento. No entanto, quando excluidas da anélise
as criangas com diagndstico reportado de DND, o maior uso dos servigcos e custos no restante da populacao de risco nao foram
observados. O engajamento na comunidade e participagao na forga de trabalho entre familias nao diferiu com base no risco para
atraso do desenvolvimento.

INTERPRETACAO

Os resultados sugerem que o uso aumentado de servigos de satde por familias com criangas com risco para atraso no desenvol-
vimento é causado por aqueles que receberam diagndstico de DND no ano subsequente.



