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Introduction
There are many challenges facing Ontario, Canada’s children’s mental 

health system. Due to inefficient practices, such as the lack of a standardized 
system and inconsistent practices across the province, many children and 
youth in need have inadequate access to mental health services [1]. These 
inefficiencies lead to further barriers to accessing mental health care, 
including long wait times. A recent report on access to community child 
and youth mental health services in Ontario demonstrates that wait times for 
services are at an all-time high [2]. To address the service system shortfalls 
and subsequently improve access to children’s mental health care, researchers 
have called for a standardized system to measure and prioritize children’s 

Abstract
Background: Autism spectrum disorder (ASD) is often accompanied 
by various mental health-related symptoms that impact a child’s level of 
functioning. This variability leads to unequal service urgency needs among 
children and youth with ASD. However, there is no empirically-based and 
clinically-informed system that assesses the urgency needs of individuals 
with ASD seeking mental health services. The current study describes the 
methods used to develop an algorithm to determine mental health service 
urgency for children and youth with ASD. 

Method: Assessments from 20,781 and 53,387 children and youth, drawn 
from two types of the interRAI Child and Youth Mental Health (ChYMH) 
instruments used in Ontario, were examined to identify service urgency 
among those with a probable ASD diagnosis. An interactive decision-
tree tool identified rules-based groups that were subsequently assigned to 
a manageable number of levels using k-means clustering. The fit of the 
algorithm was assessed by logistic regression analyses.  

Results: The algorithm used twelve items to predict service urgency among 
1,598 children with a probable ASD diagnosis. The decision tree identified 
18 groups that were collapsed to five levels, from lowest to highest service 
urgency. The highest urgency group, which includes 12.1% of children 
and youth with probable autism and for whom 36.1% are rated urgent, is 
11.6 times more likely to be rated as urgent, compared to the lowest group.

Conclusions: By implementing the first empirically and clinically 
supported decision-support tool, appropriate and efficient access to 
community-based mental health resources can be allocated to children and 
youth with ASD.
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mental health care needs [1].  Consequently, many mental 
health agencies across Ontario are now using the interRAI 
Child and Youth Suite of instruments to support service 
system integration as well as early identification, assessment, 
care planning, and quality assurance [3].  

The current study suggests a method of mental health 
service prioritization for a population that has demonstrated 
consistently high mental health service needs, autism spectrum 
disorder [4,5,6]. For children and youth with ASD, the lack of 
a standardized system for determining mental health service 
need is particularly problematic. ASD is characterized by 
differences in social communication and interaction as well 
as restricted, repetitive patterns of behaviour, interests, or 
activities [7]. These children have significant mental health 
care needs, such as being 75.4% more likely than children 
without ASD to need treatment or counselling for emotional, 
developmental, or behaviour concerns [4]. Children with ASD 
are more likely to visit the emergency department compared 
to children without ASD [5, 6]. However, children with ASD 
are less likely than children without ASD to be admitted to the 
hospital, indicating that these emergency department visits 
may have been prevented or avoided perhaps if families had 
earlier access to resources [5]. Despite their potentially high 
need for support, families of children with ASD have more 
difficulties accessing health care and family support services 
than families with other non-ASD health care needs [8, 9]. 
These demands for services indicate a need to address current 
inefficiencies in the mental health care system. However, 
mental health service use is not the same for each child and 
youth with ASD. Some features and symptoms place children 
at a higher risk of requiring more urgent care than others, 
indicating a need-based, individualized approach to care to 
ensure those with the highest service urgency are able to 
access the appropriate, sufficient, and timely mental health 
care that is required.

Individual Risk Factors
Although a set of core features characterizes ASD, there 

is significant heterogeneity of phenotypic presentations that 
exist in terms of symptoms and range of abilities [10]. ASD 
is often accompanied by a co-occurring disorder, condition, 
or difficulty [11]. Common conditions and difficulties can 
include disruptive behaviours and irritability [12], motor 
problems, cognitive disabilities, temper tantrums, and self-
injurious behaviours [10, 11]. Children with ASD are at 
increased risk of co-occurring disorders such as attention 
deficit hyperactivity disorder (ADHD), oppositional defiant 
disorder (ODD), anxiety disorders, and mood disorders [13, 
14]. Due to the expected range of abilities and differences 
among children and youth diagnosed with ASD that impacts 
their likelihood to seek mental health services, service 
utilization is not evenly distributed [10, 15].  Within the broad 
spectrum of ASD, some risk factors increase the chances that 

children and youth may require services. Anxiety disorders, 
commonly co-morbid with ASD, have been associated with 
increases in mental health service use [16, 17]. Specifically, 
OCD, which is characterized by unwanted, recurrent repetitive 
behaviours, known as compulsions, and/or thoughts, known 
as obsessions, is estimated to impact approximately 17-37% 
of people with ASD [17; 18]. Co-occurring OCD and ASD are 
associated with an increased risk of hospitalization [17, 18]. 
Additionally, children with these co-occurring disorders have 
been found to engage in mental health services significantly 
longer than those who do not have co-occurring OCD and 
ASD [17,18]. Mood disorders and disturbances, including 
depressive and bipolar disorders, which also commonly co-
occur in ASD are associated with greater service use [19, 
20]. Compared to children and youth with ASD without a 
co-occurring psychiatric disorder, those with co-occurring 
disorders have been associated with an increased risk for 
hospitalization [17, 21]. Specifically, depression is associated 
with some of the most precarious and challenging behaviours 
associated with ASD, such as aggression and self-injury [22].  
Previous research has found that children and youth with 
ASD who have externalizing problems, such as aggressive 
behaviours, were at an increased risk of presenting to 
the emergency department and hospitalization [17, 21]. 
However, there may be incongruence between the need and 
ability to access appropriate and sufficient care. For example, 
in a qualitative study, parents reported that disruptive and 
aggressive behaviours had negative impacts on their ability 
to access formal services and supports for their child with 
ASD [23]. Furthermore, it has been found that disruptive 
behaviours increase the chances of unmet service needs by 
over 400% [24]. Self-injurious behaviours among children 
with ASD is a serious and challenging problem impacting 
approximately 30% or more of those diagnosed [25]. Children 
with ASD who engage in self-injurious behaviours, such as 
hand or arm biting, headbanging, and self-choking, are also 
at an increased risk of presenting to emergency services and, 
under certain circumstances, increased hospitalization [6, 17, 
21]. It has been found that children with ASD who received 
early intervention had a reduced prevalence of self-injurious 
behaviours [25]. The impact that early intervention can have 
on such challenging and precarious behaviours provides 
support for having efficient and streamlined access to mental 
health services. Finally, exposure to trauma, particularly child 
maltreatment such as emotional abuse, physical abuse, sexual 
abuse, and neglect, are experienced significantly more often 
by children and youth with ASD, compared to a non-clinical 
control group [26]. Possessing symptoms characteristic 
of ASD, such as having language delays, differences in 
social communication and interactions, as well as other co-
morbidities may increase the likelihood that these children 
will not only be victimized by others, but also have severe 
emotional reactions to the trauma [27,28,29,30,31]. Child 
maltreatment in ASD populations is associated with a range 
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an algorithm that will identify risk factors associated with 
service urgency for children and youth with ASD. Currently, 
there is no evidence-based systematic approach of prioritizing 
services to children and youth with ASD who indicate the 
highest need. To address this gap, the ASD Service Urgency 
for Children and Youth Algorithm (ASUCH) was developed. 
The current study aims to describe the clinical decision-
making and empirical methods used to validate and develop 
an algorithm for service urgency for children and youth with 
ASD.  

Materials and Methods
Participants

Assessments from 20,781 and 53,387 children and 
youth, drawn from two types of the interRAI Child and 
Youth Mental Health (ChYMH) instruments used in Ontario 
across 59 community-based and residential mental health 
agencies in Ontario, were examined to identify trends of 
service urgency among those with a probable ASD diagnosis. 
Research ethics was obtained from the University of Western 
Ontario (REB#106415).

Materials & Design
interRAI ChYMH and ChYMH-Developmental 

Disabilities. To inform mental health care plans and identify 
children and youth’s mental health risk factors and needs the 
interRAI Child and Youth Mental Health Assessment [39, 
40] and the interRAI Child and Youth Mental Health and 
Developmental Disability Assessments [41], comprehensive 
assessment tools were utilized [42, 43]. The ChYMH is 
comprised of over 400 items that are organized into 22 sub-
sections and contains a variety of algorithms and scales 
aimed to empirically assess areas of strengths, risks, needs, 
and overall functioning of the child and youth. The data is 
collected by trained multidisciplinary assessors as a standard 
clinical practice. Using multiple sources, such as information 
from the child or youth, their teachers, clinicians, caregivers, 
and any accessible education and medical records, trained 
administrators create a comprehensive assessment of the child 
and family’s needs, preferences and strengths. The interRAI 
ChYMH-Developmental Disabilities (ChYMH-DD) 
assessment was also used [41] to provide a comprehensive 
assessment for children and youth with developmental 
and intellectual disabilities with a core set of similar items 
for comparison and contrast. The ChYMH-DD has some 
additional clinically relevant items for this vulnerable sub-
population that were added [42, 43].

interRAI ChYMH Screener. The interRAI ChYMH 
Screener [40] is a brief, 99 item, initial screening assessment 
used for the purpose of assisting in decision-making related 
to triaging and the prioritization of services [42, 43, 44]. The 
ChYMH-S has been adapted from the ChYMH and uses semi-
structured interviews to provide a snapshot of the various 

of concerns, compared to children with ASD who have not 
been maltreated, including a higher likelihood of aggression, 
tantrums, hyperactivity [26], intrusive thoughts, distressing 
memories, loss of interest, irritability, and lethargy [32]. 
Furthermore, children with ASD who have been maltreated 
are more likely to use mental health services than those who 
had not been maltreated [33]. Such variability and breadth 
of functioning and service use of individuals with ASD 
supports a standardized assessment-to-intervention system 
that properly triages and prioritizes resources to the children 
and youth who have the highest service urgency need while 
also addressing their needs, strengths and preferences. 

Familial Risk Factors
Many familial risk factors affect service use among 

families with children with ASD. The odds of using ASD-
related services are greater when caregivers have high stress 
[34]. Furthermore, families with higher incomes [34, 35] and 
families with a higher socioeconomic status [34, 36] have 
greater access to care. In contrast, service usage is lower for 
families with low levels of education, those from ethnic or 
racial minority groups [37], and those from nonmetropolitan 
areas, indicating potential disparities regarding access to 
services among these families [34]. Specifically related 
to mental health service usage, those from ethnic or racial 
minority groups are less likely to have access to a psychologist 
or a case manager [34]. Additionally, children with ASD from 
single-parent homes are more likely to require psychiatric 
hospitalization, than two-parent families [17]. Compared to 
other ASD-related services, hospitalization may be uniquely 
indicative of a failure to provide appropriate community-
based care for these families [17]. 

Current Study
The Ontario Ministry of Children, Community and Social 

Services (MCCSS) has attempted to standardize the process 
for determining which children and youth with ASD can 
access services and supports by proposing ten risk factors 
[38]. These risk factors provide criteria for determining 
service urgency by focusing on the child or youth’s risk of 
aggression towards others and property, as well as risk of 
harm to self. The ten key risk factors proposed by the MCCSS 
are suicidal ideation or behaviour, violent thinking, fire 
starting, harm to animals, risk of exploitation, self-injurious 
behaviour, aggression, inappropriate sexual behaviour, flight 
risk, and property destruction [38]. Based on the presence of 
these risk factors, varying degrees of services and support, 
including urgent response services, are provided to the child 
or youth to prevent further escalation of risk [38]. However, 
some individual and familial factors that have been linked 
to increased use of services were not included within the list 
of identified risk factors, highlighting areas of consideration 
which might better predict service urgency. The current 
study expands upon the MCCSS initiative by developing 
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aspects of the child’s functioning and aids in determining if 
a more comprehensive assessment is needed. The ChYMH, 
ChYMH-DD, and ChYMH-S are part of the Child and Youth 
suite of interRAI assessment tools, in which the scales and 
algorithms demonstrate robust psychometric properties 
[40, 45, 46, 47, 48, 49]. More information regarding the 
interRAI assessment tools can be found on the interRAI 
website (www.interrai.org). Informed consent was gained by 
parents of children through consent to provide treatments in 
participating mental health facilities. 

RiSsK Scale.  The Risk of Suicide and Self-Harm in Kids 
(RiSsK) scale is a psychometrically sound decision-support 
tool that can be calculated from the ChYMH-S assessment. 
Its seven-point scale represents increasing likelihood of 
suicide and self-harm [49].  

Procedures
To achieve the goal of modeling service urgency among 

assessed mental health children and youth with ASD, a cohort 
of assessed individuals with ASD along with their rating 
of service urgency was required. None of the assessment 
instruments described above had both of these measures. As 
shown in Figure 1, the ChYMH and ChYMH-DD have an 
ASD diagnosis represented in the instrument, but not service 
urgency, and the ChYMH-S has service urgency, but not the 
ASD diagnosis. The key to the analytic plan was to identify 
cases in the ChYMH-S that were likely to have ASD, based 
on a number of characteristic items. There are four binary-
coded ASD characteristic items common to both the ChYMH/
ChYMH-DD and ChYMH-S: i) narrowly restricted range of 
interest, ii) excessive preoccupation with activity/routine, iii) 
lack of social and emotional conventions when socializing, 
and iv) difficulty adapting to even minor change. The first 
step of the analysis was to investigate the performance 
of these items in selecting observations in ChYMH and 
ChYMH-DD data where the ASD diagnosis was known to be 

present or absent. Univariate associations of each item with 
ASD, and trials of sums of the items were explored, involving 
sensitivity, specificity, and positive and negative predictive 
values. The chosen rules for selecting ASD observations 
were checked with regards to representativeness, specifically 
any significant age and sex differences those rules would 
select compared with all ASD observations.  As the second 
step, these rules developed in the ChYMH and ChYMH-
DD data for selecting observations that were likely to have 
ASD were applied to the ChYMH-S data, where the service 
urgency item was collected. These selected observations were 
then used to model service urgency. The dependent variable 
was “initiation of mental health services required within 7 
days”. The response to this item is based on the assessor’s 
best judgement of urgency, given what they know about the 
case in the context of the information gathered to complete 
the screening assessment, and also additional information 
gleaned from all available sources at that point of contact 
with the client and their supports.

Analysis 
An interactive decision-tree tool available in the SAS 

Enterprise Miner software was used. Decision trees iteratively 
subset the observations into smaller branches using the 
available items as split points, achieving final groupings 
that represent distinct levels of likelihood of the dependent 
variable [50]. In contrast to multi-variable regression 
where understanding interactions among predictive items 
is challenging when there are large numbers of predictors, 
tree models naturally handle and represent interactions. In 
this application, the modeler manually selects the splitting 
variables at each possible point, using a combination of 
statistical power of that branch and the context of that clinical 
item in the tree. Branching continues until either too few 
observations remain in a branch, or no remaining splitting 
variable produces a significant difference in the dependent 

Figure 1: Assessment Instruments Showing Key Variables
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variable. Many possible trees can be composed, in an iterative 
manner. The first split of a tree is particularly influential.  
The dataset here was a modest size for this type of modeling, 
and the decision was made to not set aside a randomly 
selected validation sub-sample since it would restrict the 
tree to one that was simpler and less powerful. Instead, the 
interactive software supports an approach whereby the data 
are split randomly (here 70%/30%) and the modeler sees 
the effect of a suggested branch in the 30% sub-sample and 
can reject splits where there was not agreement between the 
two. In this way, we sought to avoid over-fitting, where the 
model fits the derivation data well due to random associations 
in those data but fails to achieve this in new data. A design 
goal of the resulting assessment urgency algorithm was for 
it to have a range of values from 1 to 5. The many final 
branches of the decision tree were subsequently grouped, 
informed by a k-means cluster algorithm, into five groups. 
Logistic regression was used to assess the fit of the algorithm.  
Analyses were performed using SAS 9.4 and SAS Enterprise 
Miner 14.

Results
In the first step, the ChYMH/ChYMH-DD data comprised 

20,781 assessments, of which 2,594 (12.5%) had a diagnosis 
of ASD. Conventional methods showed that one of the 
four ASD indicator items, difficulty adapting to even minor 
change, showed lower association with an ASD diagnosis 
than the other three. Two formulations of the four indicator 
items were tried, one requiring all four binary items, and the 
other dropping the weak item. Table 1 summarizes the results 
of the two options using the full assessments (ChYMH and 
ChYMH-DD) and ASD rule samples. The 3-item rule selected 
almost twice as many cases (1,580 versus 860). The positive 
predictive value is the most important metric, since we wish to 
have the highest confidence possible that those cases selected 
with the rule do in fact have an ASD diagnosis, and here 
the values were quite close: 54.4% for 3-items, 55.6% for 

4-items. Checking the ability of the two rules to select cases 
that were representative of the age and sex distribution of 
ASD cases, the 3-item rule performed slightly better (results 
in Supplemental Table). On the strength of selecting more 
cases with no significant loss of confidence that most of these 
cases had ASD, and being more representative, the 3-item 
rule was chosen for the second step. Applying the 3-item rule 
to eligible observations (n=53,387) of the ChYMH-S (first 
observations of unique individuals within service providers), 
there were 1,598 (3.0%) that were selected with probable 
ASD, of which 23.4% were female. This final sample included 
1,598 (23.4% female) children and youth with probable ASD. 
Participants were an average of 10.3 years old (SD = 3.4, 
range: 4-18) with most participants (n= 600, 37.8%) between 
the ages of 8 and 11. See Table 2 for ChYMH-S decision tree 
derivation sample characteristics and responses to items used 
to assess service urgency. Of these 1,598 children and youth 
with probable ASD, 213 were rated as requiring services to 
be initiated within 7 days (13.3%). These data were modeled 
with the interactive decision tree tool. Multiple trees were 
explored, notably including choosing a first split of sex, and 
of age group, and a powerful item, outburst of anger. The 
RiSsK scale of self-harm showed good characteristics when 
used as a three-way initial split, but the resulting tree included 
only characteristics of the child/youth. One measure of the 
family, belief (by child/youth, family, staff, or others) that 
parents are not sufficiently engaged in the child’s/youth’s 
life, showed a strong association with service urgency, but 
it was too rare in this sample to be used anywhere but as the 
first split, which was done, followed by a 3-way split of the 
RiSsK scale. The final tree (Figure 2) has 18 terminal nodes 
and uses 12 different items. Two items (irritability, obsessive 
thoughts) are each used twice in the tree logic. Gathering the 
18 terminal nodes into five groups produced the distribution 
shown in Table 3, with proportions requiring services within 
7 days shown along with odds ratios. For the highest urgency 
group, representing 12.1% of the ChYMH-S sample, 36.1% 

  All 4 items a true Best 3 items b true

Observations selected (n) 860 1,580

Sensitivity (%) 18.4 33.1

Specificity (%) 97.9 96.0

Positive Predictive Value (%) 55.6 54.4

Negative Predictive Value (%) 89.4 91.0

Note: n = 20,781 assessments, of which 2,594 (12.5%) had a  diagnosis of ASD.
aThe four ASD indicator items include: a) narrowly restricted range of interest, b) excessive preoccupation with activity/routine, c) lack of social and 
emotional conventions when socializing, and d) difficulty adapting to even minor change.
bThe best 3 ASD indicator items include: a) narrowly restricted range of interest, b) excessive preoccupation with activity/routine, and c) lack of 
social and emotional conventions when socializing.

Table 1: ASD Indicator Item Analysis for the Full Assessments (ChYMH and ChYMH-DD)
(Used to test two options of rules for subsequently selecting those likely to have ASD where no diagnosis is recorded in the ChYMH-S data)
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contributors, including familial factors and child-level 
symptoms and behaviours. Parental disengagement is a 
familial factor that received the highest level of urgency in 
the algorithm. There are many potential reasons why parents 
may be disengaged, and subsequently, their children may 
require an urgent need for services to circumvent or prevent 
out-of-home placements. Compared to children who are 
typically developing or those with intellectual disabilities, 
children with ASD have a higher prevalence and risk of being 
involved with the foster care system [51]. Additionally, 
children with ASD, as well as those with other disabilities, 
are more likely to be involved in child protective services 
(CPS) than children without disabilities [52]. Previous studies 
point to a lack of available resources, including non-urgent 
treatments and supports, as a reason why parents of children 

Table 2: ChYMH Screener Decision Tree Derivation Sample 
Characteristics
  n (%)

All 1,598

Sex, Female 374 (23.4%)

Age M (SD) 10.3 (3.4)

	 under 7 381 (23.8%)

	 8 to 11 600 (37.6%)

	 12 to 14 393 (24.6%)

	 15 to 18 224 (14.0%)

RiSsK Scorea: 0,1 or 2 1,244 (77.9%)

	 3 223 (13.9%)

	 4 or 5 131 (8.1%)

Self-injury attempt in the last year 221 (13.8%)

Outburst of anger: no, or not daily 1,111 (69.5%)

	 daily, 1 or 2 episodes 256 (16.5%)

	 daily, 3 or more episodes 231 (14.5%)
Socially inappropriate/disruptive behaviour in last 
3 days 192 (12.0%)

Irritability 490 (30.7%)

Made negative statements 1,014 (63.5%)

Sad, pained, worried facial expression 233 (14.6%)

Labile affect 436 (27.3%)

Obsessive thoughts 777 (48.6%)

Stealing - never 1,331 (83.3%)

Yes, not in last 3 days 241 (15.1%)

Yes, in last 3 days 26 (1.6%)

Victim emotional abuse 283 (17.7%)

Parents not sufficiently engaged 37 (2.3%)
a RiSsK: Risk of Suicide and Self-Harm in Kids scale

Algorithm 
Value n

Percent 
of sample 

(%)

Percent 
of sample 
requiring 
services 
within 7 
days (%)

Odds ratios

(95% CI)

1 426 26.7 3.1 ref
2 262 16.4 6.1 2.07 (0.98 - 4.37)
3 358 22.4 10.6 3.77 (1.98 - 7.20)
4 358 22.4 20.9 8.42 (4.58 - 15.46)
5 194 12.1 36.1 17.93 (9.60 - 33.50)

Total 1,598 100 13.3 c-statistic: 0.746

Table 3: ASD Service Urgency Algorithm Results

required services within 7 days, resulting in an odds ratio of 
17.9 compared to the lowest urgency group.

Discussion
Service urgency in ASD was predicted by several different 

 Figure 2: ASD Service Urgency Algorithm Tree Diagram, with 
Derivation n’s
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with ASD may struggle to manage their child’s difficult 
behaviours [51]. This may add to parental disengagement, as 
families have no other option but to turn to urgent services to 
prevent out-of-home placements. There are multiple 
psychological and financial stressors impacting parents of 
children with ASD which may also contribute to parental 
disengagement. Compared to caregivers of neurotypical 
children, caregivers of children with ASD are more likely to 
be at risk for mental health issues, including poor 
psychological well-being [53] and parenting stress [54]. 
Furthermore, children with ASD who come from families 
with parental mental health issues were overrepresented in 
CPS [53]. There are many stressors placed on families with 
children who have ASD, such as a higher financial burden 
and more lost wages related to increased demands on the 
caregiver [55]. For families without supports, these stressors 
may be overwhelming and may contribute to poor parental 
mental health and subsequent disengagement. Contrarily, 
families with informal support systems, such as friends, 
family, or others in their circle of care, have improved mental 
health, such as lower levels of depression and anxiety [56, 
57] and reduced stress levels [58]. This indicates that those 
who lack this informal support system may have higher stress 
and lower well-being, which may impact the caregiver’s 
ability to sufficiently engage in their child’s life. Therefore, 
poor parental mental health and the potential for subsequent 
parental disengagement are important factors to consider 
when examining the child’s risk for needing urgent supports. 
Access to financial resources may also contribute to 
disengagement between the parent and child. Previous 
literature suggests that access to services is greater in families 
with higher income and education status [34, 35, 36]. Low-
income families, in addition to having more difficulties 
accessing services for early intervention, may have to focus 
their cognitive resources on a myriad of other stressors, which 
may result in a reduced ability to engage with their child’s 
potentially complex needs. Furthermore, children with ASD 
from single parent homes are more likely to require psychiatric 
hospitalization, perhaps due to a lack of appropriate resources 
to access early intervention and expensive home-based 
services [17]. Hospitalization may serve as a respite for these 
families [17]. Therefore, families with many financial and 
other stressors may be unable to sufficiently engage with their 
children or may lack the appropriate resources to engage in 
early intervention services, resulting in urgent unmet needs 
for these children. Being a victim of emotional abuse was 
another factor that contributed to service urgency in children 
with ASD. Though previous studies have demonstrated that 
maltreatment in children with ASD is associated with a range 
of outcomes including internalizing and externalizing 
problems [32], recent research has extended this work by 
examining if certain subtypes of abuse are more strongly 
related to outcomes in children with ASD [26]. Interestingly, 
it was discovered that emotional abuse, but not physical 

abuse, is associated with behavioural concerns in children 
with ASD [33]. This finding aligns with other recent research 
indicating that emotional abuse is a pervasive and highly 
impactful form of child maltreatment [59, 60]. When 
compared to other forms of maltreatment, emotional abuse is 
associated with the largest increase in revictimization, the 
highest rates of posttraumatic stress disorder (PTSD) 
symptoms [61], and is the strongest predictor of emotion 
dysregulation [62]. It is one of the most common forms of 
child maltreatment, with 27.7% of children from a clinical 
sample having experienced emotional abuse [31]. 
Furthermore, emotional abuse is a good indicator that other 
forms of abuse may be present, with 85.4% of emotionally 
abused children meeting the criteria for other forms of 
maltreatment, such as physical abuse, neglect, witnessing 
domestic violence, or sexual abuse [31, 59, 63]. Therefore, 
this item in the algorithm may be a good way to identify 
children at risk for high service urgency need, as well as 
capture many children who have been maltreated, including 
those who may be exposed to other forms of abuse. Several of 
the predictor variables were related to child-level symptoms 
and behaviours. The risk of suicide and self-harm and the 
child’s most recent self-injury attempt were found to be 
related to service urgency in children with ASD. This result is 
aligned with previous literature, which has identified self-
harm and suicidal ideation as an influential factor in children 
and youth’s level of resource intensity across clinical 
populations [42, 48], as well as increased service use in ASD 
populations [6, 17, 21, 25]. The increased use of intensive 
and urgent services by children and youth who self-harm and 
are at high-risk for suicide is due to the naturally imminent 
risk of partaking in such life-threatening behaviours [64] 
Suicidal and non-suicidal self-injury have been major risk 
factors for future self-harm and suicidality [49, 65]. In 
addition to self-harm and suicide-related behaviours, previous 
research has shown that other internalizing-related symptoms 
and behaviours with co-occurring ASD, such as depression, 
anxiety, and other mood disturbances, are associated with 
increased service use [16, 17, 18, 21]. These relationships 
were accounted for within the current algorithm, with the 
items labile affect, sad, pained, or worried expression, 
irritability, the use of negative statements, and obsessive 
thoughts. Behaviours and symptoms that are related to the 
child’s safety (suicide and self-harm) and emotional distress 
(mood and anxiety) have been identified by caregivers of 
children and youth with ASD as a top reason to visit the 
emergency department for mental health-related issues [66]. 
Emergency services provide opportune support that will 
ensure the provision of professional and prompt care and 
safety of the child with hospital procedures and policies in 
place [67]. With the absence of clear pathways of support and 
respite care, overwhelmed and stressed parents are turning to 
hospital services for support, which may be driving the 
increased hospitalizations of children with ASD [68].  The 
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last child-level symptom group identified as a contributing 
factor to ASD service urgency is externalizing symptoms 
such as aggressive and disruptive behaviours. Specifically, 
the algorithm found that behaviours such as stealing, outbursts 
of anger, and socially inappropriate and disruptive behaviours 
predicted high service urgency needs. These findings are 
aligned with previous research, which has found that 
externalizing symptoms leads to increased service use, 
including hospitalizations and use of emergency services in 
both ASD and non-ASD populations [17, 21, 48, 69]. One 
study found that externalizing behaviours in children with 
ASD were the leading cause of visits to the emergency 
department for mental health-related reasons [6]. Furthermore, 
externalizing behaviours in ASD have been found to be a 
leading cause of parental stress [70]. Therefore, while 
ensuring immediate care and safety of children, accessing 
support through services [67] may also help alleviate parental 
stress through professional care [68].  

Implications
Based on the current study's findings, the ASUCH is a 
psychometrically sound decision-support tool that may 
inform the service urgency needs of children and youth with 
ASD seeking facility-or-community-based services. It has 
been found to be a strong identifier of children requiring 
service urgency, with those scoring five having greater odds 
of requiring services (odds ratio = 16.93) within seven days 
compared to those scoring one. This will support staff to 
provide systematic evaluations of the child’s service urgency 
needs. 

The ASUCH results can be accessed by service providers 
who have administered the interRAI ChYMH-S, automatically 
through embedded algorithm software. Similar to other 
algorithms previously published, such as the Risk of Suicide 
and Self-harm (RiSsK), the Risk of Injury to Others (RIO), 
the interRAI ChYMH Caregiver Distress Algorithm [71] and 
Resource Intensity for Children and Youth (RIChY), scores 
can be accessed immediately and interpreted alongside other 
sources of information gathered for the interRAI assessment 
and in conjunction with clinical judgment [48, 49, 72]. 
The responsibility of prioritization and resource allocation 
remains with the clinical team to make informed decisions 
about the child’s relative service urgency needs. The child 
and family should also be included in care planning decisions 
to ensure consideration of the child’s unique needs, strengths, 
and preferences. The results obtained from the ASUCH can be 
used to inform the service provider’s decisions regarding the 
prioritization of resources for children and youth with ASD. 
Furthermore, together with other sources of information, it 
can inform what resources are allocated to the child. The care 
plan is developed based on whether the child obtains a lower 
or higher service urgency score. A lower ranged service 
urgency score may require further clinical interpretation to 
ensure that the score is appropriate based on other sources 

of information. If an individual obtains a higher ranged 
service urgency score that is aligned with other sources of 
information, the clinical team should also ensure that this 
score is appropriate based on other sources of information 
and consider prioritizing resources to address the child’s 
urgency needs.  In addition to the benefits of individualized 
care planning, the ASUCH also enables the opportunity for an 
integrated health information system using standardized data 
(see www.interai.org). For example, ASD service urgency 
levels at intake can help examine differences in how services 
are used by degree of needs across various regions. As a result, 
patterns can be identified at multiple levels (i.e., regional, 
organizational, national, international). Furthermore, it can 
be used to evaluate the effectiveness of treatment through 
pre-post measurements and justify expenditures. This 
quantifiable information can be used to inform agencies and 
their stakeholders of progress. Comparisons can therefore 
be made across different interventions and across different 
agencies with respect to outcome measurement. 

This study has strengths, such as having a large sample 
size that is specific to ASD. However, it is not without its 
limitations. First, this study included a clinical sample 
of children and youth accessing inpatient and outpatient 
mental health services. Therefore, generalizability to 
other populations is limited. Secondly, the current sample 
uses likely ASD cases rather than confirmed ASD cases. 
Confirmed ASD cases from the ChYMH and ChYMH-DD 
were used to validate the criteria for selecting likely ASD 
cases on the ChYMH-S. These criteria included three items 
that provided the highest confidence that those who endorsed 
these items have ASD. The resulting criteria was then applied 
to the ChYMH-S to select likely ASD cases to model service 
urgency needs in the current study. Third, this study is 
modelling service urgency and not service complexity [see 
73]. There are recognized challenges using service urgency 
to model need, for example an urgent need for services does 
not mean the services are necessarily complex or expensive. 
However, it is assumed in the current study that service 
urgency will pick up cases with complex service needs. 
Finally, due to the cross-sectional nature of the dataset, causal 
conclusions cannot be made. In the future, longitudinal data 
should be conducted to examine the service urgency needs of 
children with ASD as they develop. Future research should 
also examine whether this study's findings are consistent 
with non-clinical samples as well as samples with confirmed 
ASD diagnoses to strengthen applicability across broader 
populations.  

Conclusion
The ASUCH is a decision-support tool that service providers 
can use to identify the service urgency needs of treatment 
seeking children and youth with ASD. Furthermore, this 
algorithm can be used to support resource allocation and 
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prioritize needs informed by systematic evaluation. The 
ASUCH has applications at both the individual level to 
support resource allocation as well as at the systemic level 
to inform expenditures on a broader level and support the 
development of new policies.
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  All with ASD diagnosis 4-item rule 3-Item rule (selected)
n 2,594 860 1,580

Age  M (SD) 12.1 (3.41) 11.2 (3.23) 11.5 (3.31)

Under 7 11% 13% 13%

8 to 11 32% 40% 37%

12 to 14 30% 28% 29%

15 and older 28% 18% 21%

Male 75% 78% 78%

Supplemental Table:  Comparing Demographics of 3-Item Rule vs 4-Item rule for Identifying ASD in the ChYMH/ChYMH-DD Cases
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