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Abstract

Background: Children with chronic physical illness (e.g., diabetes, epilepsy) are significantly
more likely to experience adverse mental health. While mental health service use (MHSU)
amongst Canadian children has increased dramatically in the past two decades, the extent of
service use among those with co-occurring physical and mental illness (i.e., multimorbidity) is
relatively unknown. The cross-sectional design of previous research limits our understanding of
how MHSU for children with chronic physical illness changes over time and the factors that
predict differences in patterns of use. This study used longitudinal data to overcome limitations
of previous work to better understand MHSU among children with chronic physical illness.
Objectives: This study described the frequency and patterns of MHSU among children and
youth (herein children) with chronic physical illness, examined how patterns of MHSU for these
children change over a 24-month period, and identified sociodemographic and health-related
factors associated with patterns of MHSU among children with chronic physical illness.
Methods: Data come from a sample of 263 children aged 2-16 years who were diagnosed with a
chronic physical illness from McMaster Children’s Hospital. Univariate statistics described the
mental health services used by children with multimorbidity. Latent class analysis was used to
identify patterns of use (e.g., primarily hospital-based vs. community-based). Multinomial
regression was used to model baseline sociodemographic and health factors associated with
different patterns of MHSU.

Results: Across all timepoints, approximately one quarter of parents reported that their child had
some form of contact with a health professional for their mental health (24.7%). Latent class

analysis determined a two-class model with one class reporting any contact for their mental



health (11.4% at baseline; 16.4% at 24 months) while the other class reported no service use
regarding their mental health (88.6% at baseline; 83.7% at 24 months). In a fully-adjusted model,
child age (OR =1.30 [1.15, 1.46]), presence of one or more mental illness (OR = 5.58 [2.19,
14.18]), level of disability (OR =1.09 [1.02, 1.17]), and parental educational attainment (OR =
3.12 [1.56, 6.26]) differed significantly between classes.

Conclusion: Findings suggest that mental health service needs are pervasive in this group of
children given both the proportion as well as the array of combinations of health care providers
reported by children and their families. Latent class analysis showed a two-class solution that
differed with regards to several sociodemographic and health-related factors between those who
did and did not report service use. Future directives are required to parse the complex
interactions children and their families must navigate. Larger, more diverse samples should be
studied in order to replicate findings, and data linkages to health records should be undertaken in

effort to mitigate the potential limitations of parent-reported service use.
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BACKGROUND

1.1 Prevalence of mental illness among children

Mental illnesses among children (herein individuals under 18 years of age) are increasingly
common, affecting approximately 20% of this population®. The global peak onset age for a
mental illness is 14.5 years across all versions of the international classification diseases (ICD)
and diagnostic and statistical manual (DSM) criteria®. In Ontario, it has been estimated that
between 18-20% of children meet the criteria for a mental illness over a 6-month period?.
However, less than a third have self-reported that they have met with a mental health care
provider®. These findings are similar to those of representative sample from 2002 to 2004 in the
United States, which found that 36% of adolescents with a mental illness received mental health
services®.

The impact of mental illness can vary, with symptoms ranging from functional impairments
to a decreased health-related quality of life®. The effects of early-onset mental illness also extend
across the life course and have been previously associated with suboptimal outcomes related to
educational attainment, relationships with others, frequency of accidents and injuries, and
criminal behaviour®’. Globally, mental illness, along with substance use disorders, are the
leading cause of lifelong disability in youth, accounting for 45% of years lost because of
disability among 10—24-year-olds®®.

The burden of mental illness is not only carried by children and their families, but also the
health system with which they interact. In Ontario, there has been an annual $220 million
increase in additional hospital costs from 2006 to 2016 to meet the child mental health crisis™®.

The burden of mental illness on families has an estimated economic impact of $421 million



annually in indirect healthcare costs?. Additionally, there has been a 72% rise in emergency
department visits and 79% increase in hospitalizations for children from 2006 to 2017%°. For
policy makers to optimize health systems and their associated costs, and for clinicians to provide
the best possible care for their patients, it is necessary to identify children at risk for mental
illness to provide both timely and appropriate care that maximizes health outcomes while

minimizing costs.

1.2 Child mental health services in Canada

Definitions of mental health service access and use vary in the literature. For example, the
Canadian Mental Health Association defined mental health service access as timely availability
to both medical (i.e., physicians, psychologists, etc.) and non-medical professionals (i.e., case
workers, school counsellors, etc.)*. In contrast, the 2006 National Hospital Discharge Survey,
defined MHSU as the frequency of discharges, days of care, and average length of stay in
hospital'2. However, it is important to recognize the difference between availability of services
and reported use. Therefore, this study focused on service use specifically rather than the
availability of services and included the reported use to both medical and non-medical
professionals, as well as number of hospitalizations.

The Canada Health Act governs the health and wellbeing of all Canadians, with the aim of
providing “reasonable access to resources and services free from financial or other barriers”*°.
The five program criteria of the Act include public administration, comprehensiveness,
universality, portability, and accessibility. The administration and coordination of services are
decentralized across the provinces and territories'3. In Ontario, Community Health Centers and

Family Health Teams deliver primary healthcare within the province!*!°. While family doctors

act as the primary first point of contact for most publicly-funded mental health services, many



have reported that they lack the resources or specialized mental health training to meet the
growing demand for services'®*8, This has led to a fragmented mental health care system for
children in Ontario where services are siloed, and children and their families are unable to access
the specialized care in a timely and appropriate manner®-2%,

In their Mental Health Action Report, the Canadian Alliance on Mental Iliness and Mental
Health states that everyone “deserve(s) timely access to the right combination of evidence-based
services, treatments and supports”22. However, it has been previously noted that one of the
shortcomings of the present healthcare system is the disconnection between mental health
services to the rest of the healthcare system?3. Therefore, one of the priorities expressed in the
most recent Mental Health Action Report is the integration of mental health services both across
the life cycle and across health services, from the hospital to tertiary, home, and community
care??,

There have been an increasing number of requests for health systems to be more responsive
to the prevention and early identification of mental illness. For children in Ontario with a mental
illness and no prior contact with outpatient services, there is a clear need for increased care—
over half of this population first receive care through emergency health services®*. Rates of first
contact in the emergency department are highest among children and their families who do not
have a primary care physician?.

Previous findings have demonstrated that the perceived need for and use of mental health
services has been increasing in Canada®>?%. From 2006-2007 to 2017-2018, the relative increase
in rates of emergency department visits for mental health conditions was 75% and the relative

increase in rates for hospitalizations from these visits was 65%?2’. Mental health service use in



acute care settings (i.e., hospitalizations), which represent the most expensive types of service
provision, have shown the greatest increase in recent decades?®.

However, despite the increase in perceived need, only one-third of children with a parent-
identified mental illness report that they had contact with a mental-health service provider
regarding their concerns®. And while 60% of this sample reported contact with service providers
in general, most often through schools, the quality and effectiveness of such services have not
been assessed®?8, And finally, although previous findings suggest a positive relationship between
the number of mental illnesses experienced by children and frequency of MHSU, there is no
consensus amongst researchers on the nature of the relationship between MHSU and
comorbidities?.

The type of comorbidities experienced by children seems to also influence their use of mental
health services. Georgiades et al. found that children aged 4 to 17 years with comorbid
internalizing (e.g., depression, anxiety) and externalizing disorders (e.g., attention-deficit
hyperactivity, oppositional defiant) had increased MHSU compared to those with only
internalizing or externalizing disorders®. However, those researchers could not determine
whether their findings were due to participants having internalizing-externalizing comorbidities
specifically, or simply having a greater number of mental illnesses®. Recent findings from an
exploratory study of MHSU costs among children with mental illness found that costs were
highest amongst children with internalizing-externalizing comorbidities in terms of total costs (8
=0.81; 95% CI: 0.17, 1.45), hospitalizations (8 = 0.93; 95% CI: 0.03, 1.84) and health
professional consults (8 = 0.87; 95% CI: 0.04, 1.69) compared to children with internalizing

disorders only*°.



1.3 Multimorbidity and mental health service use for Canadian children

One of the most pressing concerns for health systems worldwide are the increased prevalence
and burden of chronic illnesses—both physical and mental—in children®—¢. Children with
chronic physical illness (e.g., diabetes, epilepsy) are significantly more likely to experience
adverse mental health (herein multimorbidity), which in turn is associated with a number of
negative sequelae, including decreased quality of life>’°. Ferro, Gorter and Boyle found that
children with a chronic illness had significantly poorer depressive symptom trajectories and total
reported symptoms in adolescence and early adulthood compared to their peers who did not have
a chronic condition (p<0.01)*!. Estimates show that 20-35% of children experience physical-
mental illness, which typically persists throughout their life. The chronicity of multimorbidity
represents a pressing public health concern as these children often require complex care
management both within and across physical and mental health services as well as the
coordination of education and social services*#3,

While MHSU among Canadian children has increased dramatically in the past two decades,
the extent of MHSU among those with multimorbidity is relatively unknown?®. Epidemiological
research has found that young people with multimorbidity reported increased MHSU versus
those with only mental illness (OR = 12.54 [7.07, 22.25]) or substance use disorders (OR = 2.97
[1.75, 5.05])*. In terms of perceived need for MHSU being met, young people with
multimorbidity were less likely to report their needs not being met compared to those with only
mental illness (OR = 2.56 [1.24, 5.26]) or a substance-use disorder (OR = 2.48 [1.06, 5.82])*.
Additionally, those with a physical illness without physical-mental multimorbidity were about
one and a half times more likely to report MHSU compared to those without a physical illness

(95% CI1 1.2, 2.1)%,



Regarding visits to the emergency department, a population-based cohort study of adults in
Quebec found an increase in the odds of frequent visits for those with physical-mental
multimorbidity (>4 physical conditions) with both common (OR = 4.75 [4.60, 4.90]) and serious
(OR = 3.37 [3.18, 3.57]) mental illness compared to those with no physical conditions*.
However, this study did not identify whether frequent visits were specific to mental health
services. Research in clinical samples has shown that children with multimorbidity were less
likely to receive inpatient services (OR = 0.20 [0.05, 0.85]) and had a shorter duration in hospital
for their mental health (OR = 0.74 [0.57, 0.91])3. Family functioning was found to mediate this
relationship, such that better family functioning is associated with lower odds of using mental
health services and a shorter duration in hospital (aff = 0.14 [0.01, 0.27]). These results may
differ from population-based studies given that different age groups and types of services were

measured.

1.4 Theoretical framework

The Andersen Model of Health Service Use theorizes that individual health service use is a
function of one’s predisposition to use services, the factors which enable or impede service use,
and one’s need for care*®. The initial version of this model considered how certain predisposing
characteristics, primarily hospital admissions and access to emergency care, would account for
service use*®. Enabling factors within this model are any factors which either allow or obstruct an
individual to access services, such as family functioning or neighborhood environment*64’. Need
factors consider the differentiation between perceived need by an individual and evaluated needs
by healthcare professionals*®*8. More recent versions differentiate between contextual and

individual determinants of health service use*®. Contextual characteristics are measured at the



aggregate level, rather than the individual level, and include community characteristics*®. See

Appendix A for the theoretical model based on Andersen’s model of health of service use.

1.4.1 Predisposing factors

Predisposing factors in the theoretical model for this study included individual
demographic (i.e., child age, sex, and parental marital status) and social (i.e., parental education)
variables. Previous findings have suggested that age is a predisposing factor, such that older
children are more likely to report MHSU*%*C, Other child predisposing factors include sex,
whereby females generally report more service use compared to males®2, Additionally, parental
factors such as marital status and education may also be predisposing in their child accessing
services. Specifically, single-parent households may be associated with increased service use®.
Additionally, while the research on parent education and their child’s MHSU is limited, previous
findings have shown that increased parental education may be associated with increased mental

health literacy>4,

1.4.2 Enabling factors

Individual enabling factors included parental income and family functioning. Findings on
household income are mixed; while evidence suggests an association between low household
income and risk for mental illness it is unclear whether potential increased risk translates to
increased MHSU or if this population may face additional barriers when seeking care®5"%8,
Previous evidence suggests that better family functioning is associated with lower odds of using
mental health services (OR =0.20 [0.05, 0.85]) and a shorter duration in hospital (OR =0.74
[0.57, 0.91])*L. Additionally, contextual enabling factors included marginalization indices (i.e.,

residential instability, material deprivation, dependency, and ethnic concentration) as a measure



of community level factors. Previous research examining the association between multimorbidity
and marginalization in an adult Canadian population found a higher prevalence of
multimorbidity in the most deprived areas when compared to the least deprived®®. However,
findings were not specific to physical-mental multimorbidity and the association between

marginalization and MHSU in this population remains relatively unknown.

1.4.3 Need factors

Need factors within this model included both perceived and evaluated needs. Physical
functioning was self-assessed and therefore a perceived need, whereas mental illness was
evaluated using a clinical diagnostic tool. Previous research supports increasing physical
disability is associated with increased risk of mental health concerns®’-4°. Additionally, it would
be expected that those who screen positive on a clinical diagnostic tool assessing for the presence

of a mental illness would report more MHSU compared to those who did not.



STUDY RATIONALE AND RESEARCH OBJECTIVES

While mental health service use (MHSU) amongst Canadian children has increased
dramatically in the past two decades, the extent of service use among those with co-occurring
physical and mental illness (i.e., multimorbidity) is relatively unknown?8. The cross-sectional
design of previous research limits our understanding of how MHSU for children with
multimorbidity changes over time and the factors that predict differences in patterns of use.

The overall goal of this project was to examine how children with multimorbidity interact
with the health system and how their use of mental health services changes over a 24-month period.
Identifying patterns of service use, how they may change over time, and sociodemographic and
health-related factors that may influence these patterns, may help inform clinicians and policy
makers regarding how this population of children interact with the healthcare system. Defining
this population may aid healthcare professionals to ensure routine mental health screening and the
coordination of holistic care. Findings may also support the integration of physical and mental
health services, as previous findings across a wide-range of life-limiting disorders suggests

improvements when services are better connected®.

The specific research questions addressed in this thesis are:
1. What is the frequency and what types of mental health services are used by children with
chronic physical illness?
2. Do patterns of MHSU among these children change over a 24-month period?
3. What sociodemographic and health-related factors predict patterns of MHSU among

children with chronic physical illness?



METHODS

3.1 Study design and sample

The data for this project came from the Multimorbidity in Children and Youth Across the
Life-course (MY LIFE); a prospective study that investigated the prevalence and determinants of
multimorbidity (co-occurring mental and chronic physical illness), as well as the outcomes
(including mental health service use) associated with multimorbidity among children aged 2-16
years®12, Participants were recruited from outpatient clinics at McMaster Children’s Hospital,
which covers a wide geographic area including southwestern and central Ontario; the most
sociodemographically diverse population in Canada’s most populated province®.

To be eligible for MY LIFE, child participants must have been (1) aged 2-16 years at the
time of diagnosis and (2) diagnosed by a physician with a chronic physical illness. Participants
were recruited from outpatient clinics at a pediatric hospital, specifically from the dermatology,
endocrinology, gastroenterology, hematology, immunology, neurology, respirology, and
rheumatology clinics at McMaster Children’s Hospital. Chronic physical illnesses were defined
as physical conditions that were expected to be present for at least 12 months and would result in
(a) functional limitations, (b) a dependency to compensate for such limitations and/or (c) the
need for additional health services®?. Exclusion criteria included those with multiple physical
illnesses (i.e., medical complexity) at time of recruitment as they were deemed a subgroup whose
outcomes and healthcare use have been previously established®*°, Finally, families with
insufficient English language skills were excluded as not all measurements have been validated
in multiple languages for the study population. Parent reports were collected for all participating
children. Children aged >10 years also provided self-reports. Data were collected at recruitment,

6-, 12-, and 24-months post-recruitment.

10



3.2 Procedure

All relevant ethical approvals were obtained prior to recruitment. Clinic nurses introduced
the study to families and conducted an initial eligibility assessment. Interested children and their
parent(s) were then invited to speak with research staff after to their medical appointment to
learn more about the study and to verify eligibility. Families were then contacted by telephone by
research staff a couple days later to schedule a time to complete the baseline assessment either at
the hospital or in their home. In some instances, a study package was sent by mail when meeting
in person was not possible. In March 2020, all data collection occurred using telephone and mail
packages due to the COVID-19 pandemic. Additional information regarding the study procedure
is available elsewhere®’.

In total, 610 potential participants were approached by clinic staff, of which 80 (13%)
declined or had no interest, and 22 (3.6%) were deemed ineligible. From the 508 (83%)
participants who were eligible to participate, 294 (58%) consented and 263 (52%) participants
were enrolled (31 (6.1%) participants withdrew from the time between consent and data
collection)®?.

3.3 Measures

3.3.1 Mental health service use

Parents reported on the MHSU for their children, which included questions adapted from the
Canadian Community Health Survey (Mental Health)®. Items included a combination of closed
and open-ended questions that asked whether children had been hospitalized for their mental
health, had contact with a healthcare professional regarding their emotional and mental health,
and the frequency of these events over the past 12 months. For this study, healthcare

professionals included psychiatrists, family doctors, general practitioners, psychologists, nurses,
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social workers, counsellors, case workers, psychotherapists, or any other health professionals
consulted to help with their child’s emotional or mental health. Additionally, parents were also
asked to quantify out-of-pocket expenses for visits, medications, tests, and services associated

with their child’s emotional and mental health over the previous 12 months.

3.3.2 Child mental illness

The Mini International Neuropsychiatric Interview for Children and Adolescents (MINI-
KID) is a clinical diagnostic interview that is designed to assess the presence of DSM-5 and
ICD-10 mental illness in children within the past six months®’. Responses to all questions are
binary (yes/no); when screening questions are endorsed, the illness module is completed to
assess whether the individual meets diagnostic criteria for the specified illness®’. The assessment
is given to both children >10 years of age with the subject for each question phrased as “you”
and their parents with questions phrased as “he/she”. The MINI-KID has demonstrated strong
psychometric properties and has been found to be both reliable and valid in population and
clinical samples of children®5°, The following modules were completed as they have been
identified as the most commonly occurring mental illnesses among children: major depressive
episode, generalized anxiety disorder, separation anxiety disorder, social anxiety disorder,
specific phobia, attention-deficit hyperactivity disorder, oppositional defiant disorder, and

conduct disorder®3,

3.3.3 Physical health and functioning

The World Health Organization Disability Assessment Schedule 2.0 (WHODAS 2.0) 12-item
questionnaire was used to assess level of functioning in children. It can be used across mental

and physical illnesses and allows the computation of overall functioning scores over the past 30
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days. The form consists of six domains: cognition, mobility, self-care, getting along, life
activities, and participation®. Items are quantified on a 5-point scale from “O=none” to
“4=extreme or cannot do” with participants able to select “do not know” or “not applicable” for
each question®. This scale has been psychometrically validated across a variety of child
populations’™"2, The 12 item WHODAS 2.0 includes items that most strongly loaded on their
respective domain-specific factor structure in the original 36-item questionnaire’®. Findings have
demonstrated that the 12-item version can explain 81% of the variance of the 36-item version’?,
Additionally, the 12-item version has been shown to be sufficient in measuring functional
impairment in this sample from young children (2-9 years) to young (10-16 years) and older
adolescents (15-19 years)’*". The simple scoring method was followed; there was no weighting
of individual items and the sum of items across all domains provided an estimate of disability,
with higher scores indicating more impairment.

The Kaufman Brief Intelligence Test Second Edition (KBIT-2) is a measure of both verbal
and non-verbal intelligence (IQ) in children as young as four years’®. The measure consists of
three subsets, two verbal and one non-verbal. When scoring across all subsets, participants
receive either a pass (one point) or a failure (no points). For each subsection a basal level must
be established wherein participants receive three consecutive points and is discontinued after
four consecutive failures’®. Scores are converted to age equivalents that include percentile ranks,
descriptive categories, and confidence intervals. For this study, child composite 1Q scores were
calculated for each participant where >85 was average and above.

Both height and weight were taken at all timepoints, form which body mass index (BMI) was
calculated. Percentiles were based on the Center for Disease Control, whereby a normal BMI

ranged from the 5" to <85™ percentile’”.
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3.3.4 Family environment

The McMaster Family Assessment Device (FAD) was developed to measure individual
perceptions of their family dynamics’®. The 12-items from the General Functioning subscale,
which were used in MY LIFE, represent aspects of communication, problem solving,
behavioural control, affective responsiveness, and involvement and roles”. Responses are based
on a four-point Likert scale ranging from “agreed” to “disagreed”. Raw scores are summed after
six items are reverse-coded, such that higher scores represent better overall family functioning®.
Previous findings have demonstrated that the FAD has acceptable internal consistency
(2=0.89)%.

Parental stress, as measured by the Parental Stress Scale, was also used to measure family
environment. The 18-item scale was used to assess parenting-related stress®-®2. The items on the
five-point scale range in scores from 18-90 with higher total scores representing greater level of
parenting stress®. The scale has been found to be valid and reliable in a clinical sample of
parents of children with chronic physical conditions®. Additionally, factor structure has

demonstrated internal consistency (a=0.84)%".

3.3.5 Community factors

The 2016 Ontario Marginalization Index is an area-based index used to examine differences
in marginalization between geographic areas at several geographical levels®. The original factor
analysis included 18 of 42 potential indicators from the 2001 Canadian census which were
grouped across four dimensions including residential instability, material deprivation,
dependency, and ethnic concentration®. Using participant postal codes, factor scores were
assigned for each participant corresponding to their dissemination and census metropolitan areas.

Dissemination areas are the smallest standard administrative boundary which represent between
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400 to 700 individuals®. Postal codes were linked using 2017 Postal Code Conversion File
(PCCF+) developed by Statistics Canada. From the 263 children in the study, seven (2.7%) were

unable to be linked to one dissemination area through the PCCF+.

3.3.6 Sociodemographic factors

Sociodemographic characteristics included child and parent age, sex, ethnicity, and country
of birth. Additionally, marital status, parental educational attainment, and before-tax household
income were collected.

3.4 Statistical analysis

3.4.1. Objective 1: Define frequency and patterns of MHSU among children in the study sample.

Descriptive univariate statistics (mean, median, range, standard deviation) were calculated
for number of consultations with a healthcare professional (as described earlier). Additional
descriptive statistics included frequency and duration of previous mental health hospitalizations,

as well as out of pocket expenses for child mental health.

3.4.2. Objective 2: Examine how patterns of MHSU for children with a chronic physical illness

change over a 24-month period.

Use patterns for child mental health services were estimated using latent class analysis, a
statistical modelling method used to identify unobserved groups within a population based on a
set of chosen indicators®8. As a variant of person-centered mixture modelling, the goal of latent
class analysis is to classify individuals into groups based on their individual responses to these
chosen indicators—individuals within a group are expected to be more alike one another than

individuals classified in different groups®’8. The goal of computing and comparing latent class
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models at baseline and 24-months was to determine if different latent subgroups emerged over
time.

Model fit was examined for each class solution by assessing the bootstrap likelihood ratio
test (BLRT), Akaike’s information criterion (AIC), Bayesian information criterion (BIC), and
entropy values. Previous findings have shown that a model that is one fewer in class profiles than
the last model showing a nonsignificant BLRT is a better fitting model®. Similarly, smaller BIC
values indicate better model fit, and entropy ranges from 0 to 1, with values closest to 1
indicating greater accuracy. It was determined a priori that classes sizes must be >5% of the total
sample size for the selected model®.

While there is no current consensus on how best to select indicator variables, current
evidence suggests that using more indicator variables and those of higher quality may
compensate for smaller sample sizes (i.e., <500 participants)®®2. For this study, indicator
variables were (1) hospitalizations, (2) contact with healthcare professionals, and (3) time since
diagnosis of physical illness. Exploratory modelling was used to determine whether frequencies
or binary measures of hospitalization and healthcare contacts would be most appropriate for the
data. For all modelling with binary measures hospitalization and healthcare contacts, time since

diagnosis was categorized using quartiles to ensure equal distribution across groups.

3.4.3. Objective 3: Examine sociodemographic and health-related factors associated with

patterns of MHSU among children with a chronic physical illness.

Logistic regression was used to examine sociodemographic and health-related factors
associated with patterns of MHSU among children as results indicated that the best-fitting
solution had two groups. Covariates were added in sequential blocks to determine their relative

contribution to the prediction model. Odds ratios (ORs) and 95% confidence intervals (Cls) were
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computed to determine which covariates were significantly associated with increased MHSU.
The first block included child sociodemographic factors of age, a continuous predictor variable
and sex, a binary predictor variable.

The second block added child health-related factors. These were child mental health as
measured by the MINI-KID, child disability (WHODAS 2.0), child I1Q and BMI. MINI-KID
scores were coded as binary: having screened positive for at least one mental disorder or not.
Composite 1Q was coded as a binary variable for either average 1Q and above (=85) or below
average 1Q (<84). BMI was coded as a binary variable with normal (5" to <85™ percentile) vs.
all other categories (<5™ percentile or >95™ percentile). Finally, child disability included the
total WHODAS 2.0 score.

The third block added family factors to the model. Parental marital status was coded as a
binary variable with partnered (married or common law) vs. not partnered (widowed, divorced,
separated, or never married). Family functioning included total score on the McMaster Family
Assessment Device. Parental income as measured by yearly household income before taxes
which was coded as a binary variable, either above or below the median household income for
>1-person Canadian households (> $90,000)%. Parental education attainment was binary coded
for individuals having completed postsecondary education (i.e., university, college, professional
or graduate training) to those who had not. In cases where the educational attainment of both
parents was provided, the higher attainment was used.

The fourth and final block added predictors related to community-level factors. These
variables were obtained from the 2016 Ontario Marginalization Index, an area-based index
which can be used to explore inequalities between population groups or geographic areas based

on four dimensions®. These dimensions included residential instability, material deprivation,
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dependency, and ethnic concentration. Each dimension includes a factor score that has a mean of
zero and a standard deviation of one®*. Using participants factor scores, all four measures were
coded as binary variables comparing low marginalization to high marginalization, where higher
factor scores represent greater levels of marginalization. The average marginalization score for
all participants for each dimension was calculated. Therefore, the high marginalization group
included the half of participants who fell above the average factor score for each dimension. See
Appendix B for all hypothesized models.

All analyses for the first and third objective were conducted using SAS Studio software
(Version 9.0.4) (SAS Institute, Cary, NC) with a significance level of a = 0.05. Analyses for the
second objective were conducted using Mplus software (Version 8)%,

3.5 Sample Size

Latent class analysis uses maximum likelihood estimation methods that function to
estimate parameters under asymptotic theory, meaning that latent class analysis relies on the
assumption that the study is operating with a sufficiently large sample size®®. Sample size
requirements in latent class analysis are dependent on several factors, including number of
indicators, the structure of latent classes (i.e., both number of classes and structure of conditional
response probabilities), and the possibility of covariates within the data®-%. There is currently no
consensus on how best to estimate minimum sample sizes to assess the accuracy of class
identification®. Previous methodological research has identified sample sizes of between 300
and 1000 participants as the adequate functional range for fit indices®®-%°. However, for simple
latent class analysis models with well-delineated classes, a sample size as small as n = 30 may be

sufficient®®.
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Given the potential for missing data, the MY LIFE dataset handled item-level
missingness using recommended imputation methods for individual measures. Missingness for
physical disability, as measured by the WHODAS 2.0, was handled by using the mean of the
available items to assign an item score when only one item was missing’®. For BMI data,
responses for missing timepoints were imputed based on categorization (i.e. normal or other
weight categories) from other timepoints. For example, if a participant fell into the normal BMI
category at both baseline and 12 months, if they did not respond at 6 months, a response of
normal BMI was imputed. Considering family functioning, missing data for the FAD was
handled through mean imputation by averaging the available items if less than 40% of data were
missing®. Additionally, missing data in the Parental Stress Scale was handled through mean
imputation whereby the available items were averaged if up to three items were missing.

At 24 months, four individuals had imputed scores and 32 were missing scores for the
WHODAS 2.0 (12%). BMI categories were imputed for 25 individuals, with an additional 19
individuals missing BMI scores (7.2%). Seven parental stress scores were imputed, and an
additional 30 scores were missing (11%). Finally, four FAD scores were imputed and an

additional 30 were missing (11%).
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RESULTS

4.1 Objective 1
4.1.1 Parent-reported mental health service use for their children

Parent-reported contacts with healthcare professionals for the mental health of their
children across all four time points are reported in Table 1. Across all timepoints, 24.7% of
parents reported that their child had some form of contact with a healthcare professional for their
mental health (n = 65). Additionally, the type of healthcare professional most frequently
contacted (amongst those who received mental health services) were social workers, which
included counsellors, case workers, and psychotherapists (46.5%-64.9%). The least reported
healthcare professional contact amongst parents were nurses (5.4%-11.6%).

The number of participants who reported contact with multiple healthcare professionals
at baseline, 24 months, and across all timepoints are reported in Appendix C (S2-S4). Of the 65
participants who reported contact with a healthcare professional across all timepoints, 73.8% of
participants reported contact with multiple types of professionals (n = 48). At baseline, of the
participants who reported any contact, 53.3% reported contact with multiple healthcare
professionals (n = 16). At 24 months, 53.5% of participants reported contact with multiple
healthcare professionals (n = 23).

Parent-reported hospitalizations for their children’s emotional or mental health were most
frequently reported at six months (n = 5; 2.0%) and declined at 12 months (n = 2; 0.8%) and at
24 months (n = 1; 0.4%). Of participants who reported any contact with a healthcare
professional, the most parent-reported hospitalizations were at 12 months (n = 2; 5.4%). Not all
children who were hospitalized also had contact with a healthcare professional regarding their

emotional or mental health, specifically three participants at baseline and four participants at six
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months. Of the total sample, 3.0% of parents reported that their child had been hospitalized over
the previous 12 months (n = 8). Across all timepoints, there were twelve instances where parents
reported that their child had been hospitalized, and of those, the mean number of hospitalizations
was 1.42 (SD = 0.52) and the average length of stay was 6.83 days (SD = 5.34; median = 5.00;
range = 16.00).

Out-of-pocket costs for child mental health services and products are shown in Figures 1-
3. Across all timepoints, the average costs for services and products during the past 12 months
was $235.06 (SD = 1026.40; median = 0; range = 10000.00). For parents who reported any
contact with a healthcare professional for their child’s mental health, the costs over the past 12
months were $539.33 (SD = 1347.20; median = 0; range = 10000.00). Participants with incomes
above the median household income (MHI) reported more costs spent out of pocket compared to
those who had income below the median only at 24 months post recruitment (p = 0.048) (Figure
1). For participants who reported any service use with incomes above MHI, there were no
differences in out-of-pocket costs compared to those who had incomes below the median at any
timepoint (Figure 2). Participants who scored positive on the MINI-KID for at least one
psychiatric disorder (i.e., multimorbid) reported more costs spent out of pocket compared to
those who did not (i.e., non-multimorbid) at baseline (p<0.001), 12 months (p = 0.0019), and 24

months (p = 0.011) (Figure 3).

4.2 Objective 2
4.2.1 Exploratory modelling

Exploratory modelling was used to determine whether frequencies or binary measures of
hospitalization and contact with healthcare professionals would be most appropriate for the data.

A latent profile analysis that included frequency of hospitalization and contact with healthcare
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professionals, as well as time since physical illness diagnosis was conducted both at baseline and
24 months. Results from both timepoints indicated that a one-class solution best fit the data
(Appendix D — S5 and S6). Therefore, a decision was made to proceed with binary measures of
hospitalization and contact with healthcare professionals. Time since diagnosis was categorized

using quartiles to ensure equal distribution across groups.

4.2.2 Latent class analysis of parent-reported mental health service use at baseline

Latent class analysis for mental health service use at baseline indicated that a two-class
solution best fit the data (Table 2). Participants who reported hospitalizations were relatively
evenly distributed between the two classes. Individuals in the first class (n = 30) reported any
form of contact with a healthcare professional regarding emotional or mental health whereas
those in the second did not report any contact (n = 233). Finally, time since physical illness

diagnosis did not differ significantly between classes (X? = 2.53; p = 0.47).

4.2.3 Latent class analysis of parent-reported mental health service use at 24 months post

recruitment

Latent class analysis at 24 months post recruitment indicated that a two-class solution
best fit the data (Table 3). When considering a three-class solution at 24 months, BLRT values
were not significant and BIC values increased, which is not preferred®. However, class sizes did
not fall below 5%, which may support a three-class solution®. Considering the relatively small
sample and that classes differed greatly in size, best practice suggests choosing a model that
avoids possible instability and over-extraction®. Therefore, a two-class solution to best fit the

data.
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Individuals in the first class reported any form of mental health service use and included
all individuals who reported hospitalization (n = 43), whereas those in the second class did not
report any service use or hospitalizations within the previous 12 months (n = 220). The
difference in reported hospitalizations was the major defining feature between the models at
baseline and 24 months. Similar to the findings at baseline, time since diagnosis did not
significantly differ between classes (X2 = 2.90; p = 0.41).

Figure 4 shows the conditional item probability plot for the two-class latent model
including all indicators of contact with a healthcare professional at 24 months post recruitment.
All individuals who reported any form of mental health service use were in the first class. The
second class can be defined as all other individuals who reported no form of mental health

service use.

4.2.4 Comparing a nine-indicator model vs. an eight-indicator model

Given that the indicator “any form of mental health contact” could solely describe the
class make-up for the two-class model, a model which included eight indicators was investigated
that did not include this variable. When comparing both two-class models, they were not
identical in the make-up of classes (Table 4). Compared to the eight-indicator model, the original
model was better delineated between classes and included larger cell counts to ensure a more
robust analysis. Therefore, a decision was made to proceed with models including nine indicators
for mental health service use as it would aid in the interpretability of potential findings in the

following analysis.
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4.3 Objective 3

Results from the individual models assessing the associations between sociodemographic
and health-related factors with MHSU are reported in S7 (See Appendix E). In Block 1 both
child age (OR =1.18 [1.09, 1.29]) and child sex (OR =2.35 [1.16, 4.74]) were significantly
associated with reporting MHSU. In Block 2, having screened positive for a least one mental
disorder on the MINI-KID (OR = 3.18 [1.42, 7.11]), as well as total score on the WHODAS 2.0
(OR =1.09 [1.03, 1.16]) were significantly associated with MHSU. In Block 3 parent stress, as
reported by total score on the PSS, was significantly associated with service use (OR = 1.05
[1.00, 1.09]). In Block 4, none of the marginalization indices were significantly associated with
MHSU.

Results from the sequential block models are reported in Table 5. In Model 1, both child
age (OR =1.23[1.11, 1.36]) and MINI-KID score (OR =5.06 [2.17, 11.82]) were significantly
associated with reporting MHSU. In Model 2, child age (OR = 1.25 [1.12, 1.39]), MINI-KID
score (OR =4.97 [1.99, 12.41]), total WHODAS 2.0 score (OR = 1.08 [1.01, 1.16]), as well as
parent education (OR = 7.37 [1.18, 45.96]) were significantly associated with reporting service
use. In the fully-adjusted model, child age (OR =1.26 [1.12, 1.42]), MINI-KID (OR =4.90
[1.86, 12.95]), total WHODAS 2.0 score (OR = 1.09 [1.02, 1.17]), and parent education (OR =
7.44 [1.22, 45.45]) remained significantly associated with reporting MHSU.

Additionally, in attempt to validate the findings from this latent class analysis model, a
model where the outcome measured included no reported MHSU compared to any reported
MHSU was considered. The results from this model were identical to the latent class analysis

model (See Table 5).
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DISCUSSION
5.1 Objective 1

Across all timepoints, approximately one quarter of parents reported that their child had
some form of contact with a healthcare professional for their mental health. However, it is
important to note that for each individual timepoint, the proportion of parent-reported service use
was lower, suggesting that different children were accessing services at different timepoints.

Additionally, almost three quarters of parents reported contact with multiple types of
healthcare professionals across all timepoints. The proportion of parents reporting multiple
contacts was comparable at baseline to that at 24-months. There were no specific combinations
of providers that occurred more frequently and there appears to be no discernable pattern
amongst parents for navigating the mental health system. Since this project was limited to
parent-reported service use, it is speculated that families may be navigating the health system
without specific direction from care navigators and may be reliant on accessing whichever
services are available to them.

Care coordinators, or navigators, for mental health services may play an important role for
parents and caregivers navigating mental health services for their children'®*-1%, Specifically,
long-term navigators are preferred where parents are able to form lasting connections®®?. There
are also several factors which may predict strain for parents seeking navigation for mental health
services, including greater severity of mental health symptoms, greater severity of child health,
and lower levels of family functioning'®*. One such meta-analysis on the experiences of children
navigating mental health systems highlighted complex pathways, waitlists and eligibility of

available programs, and the challenges facing fragmented care?.
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Findings also suggest that children and their families may often have to seek out more than
one type of healthcare provider to meet their needs. A cross-sectional study of 840 caregivers for
children with a mental illness in Ontario described family doctors as a primary point of contact
for mental health services, but that they were sometimes unable to provide additional mental
health services due in part to the strain of limited visit time and lack of specialized training®*. In
this study, the most frequently reported healthcare professionals included social workers,
counsellors, case workers and psychotherapists. Findings were unable to identify whether these
healthcare professionals were accessed on an inpatient or outpatient basis, which may have
broader implications for resource utilization.

One cross-sectional study of children receiving mental health services at a tertiary care centre
in Ontario found that the majority received outpatient services. However, similar to the findings
of this study, results could not differentiate types of service providers beyond inpatient and
outpatient services®. Further research to parse access on an inpatient or outpatient basis is
required as emergency department rates are increasing at a faster rate when compared to
outpatient visits?®. Considering the additional impact of physical disability, a summative increase
in physical illness is associated with increased risk of frequent visits to the emergency
department in adults®. Similarly, physical illness has been associated with a higher risk of onset
usage of mental health services'®. Increases in the rates of emergency department visits are of
particular concern as it suggests that increasingly more children are using resource-intensive
acute mental health services, often when their symptoms reach crisis levels?,

Average length of stay in hospital was approximately one week but was highly variable
within the sample. Health administrative data from Ontario from 2007-2011 found that nearly

one in four psychiatric admissions occur in an adult psychiatric unit. The median length of
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hospitalizations for both pediatric and adult units was five days (IQR = 2, 11). Additionally,
adolescents admitted to an adult psychiatric unit did not significantly differ from those on a
pediatric unit (RR = 0.95 [0.88-1.02])!%. Considering the impact of a chronic physical illness,
results from the United States found that children with epilepsy had a mean adjusted length of
hospitalization that was 1.12 times greater than the general population for any mental health
diagnosis (95% CI: 1.09-1.17). These children also had more than three times the incidence of
longer length of hospitalization for suicide attempt or ideation (IRR: 3.74 [95% CI: 1.68-
8.34])'%". Findings from a Canadian hospital over a five-year period using case-matched analysis
examined hospitalizations for physically ill patients with comorbid psychiatric conditions.
Results found a near ten percent increase in length of hospitalizations for those with psychiatric
comorbidities compared to those without (95% CI: 5.7-13.7; p<.001). They also described a near
ten percent increase in costs per admission in these individuals compared to those without
psychiatric comorbidities (95% CI = 5.9-13.4; p<.001)%,

Similar to length of stay in hospital, reported out-of-pocket costs associated with child mental
health were highly variable. Therefore, more attention should be given to the differences in costs
between groups than the actual reported averages themselves. Participants with multimorbidity
reported significantly higher out-of-pocket costs at most, but not all, timepoints compared to
those without multimorbidity. Findings in children with comorbid mental disorders highlight
hospitalizations as the largest expense for the health system, however the distribution for out-of-
pocket costs is currently unknown (i.e., whether more costs are associated with acute crises or
long-term care in the form of products and services)*.

Comparisons between reported service use for participants above and below the median

household income (MHI) were also tested. These groups only significantly differed at one time
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point, which may have been partly due to small cell counts when comparing participants above
and below MHI who reported any form of MHSU. Additionally, the data was not normally
distributed, as many individuals reported spending no costs out of pocket and few reported high
costs (i.e., over $1000). Although not significantly different, findings suggest that families who
can afford to spend more out-of-pocket may be doing so to help meet their child’s mental and
emotional needs. A mixed methods approach is required to explore the factors which may
influence increased out-of-pockets expenses and the decisions families may have to make when
spending costs out of pocket for their children. For some families, it may be the difference in

choosing between competing expenses.

5.2 Objective 2
5.2.1 Determining the final latent class analysis model

Latent class analysis was an iterative process that considered which models would be
most meaningful in the analysis for the third objective of this study. Indicators of service use
included hospitalizations, contact with a healthcare provider, and the frequency of those contacts.
Additionally, time since diagnosis of a physical illness was included as an indicator as the time
soon after diagnosis may be a critical time for declines in mental health and use of mental health
services'®. For children with type 1 diabetes, a population-based cohort study found that the risk
psychiatric morbidity was tripled within 6 months after diabetic onset compared to the general
population (95% CI 2.7-3.4)1%°

The initial combinations of models considered whether continuous or categorical
measures for the indicators of interest would lead to the optimal latent models. Models
representing continuous indictors (e.g., number of consultations with each healthcare

professional), a latent profile analysis, did not delineate beyond a one-class solution. This may
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have been in part due to the relatively small sample of individuals who reported using the same
combinations of multiple services.

Proceeding with categorical and binary measures of the indicators of interest, a model
including nine indicators determined a two-class solution best fit the data. At both baseline and
24 months, these models differed in that individuals in the first class reported any form of
MHSU and included all individuals who reported hospitalization, whereas those in the second

class did not report any service use or hospitalizations within the previous 12 months.

5.2.2 Additional exploratory models

A resource intensity model was also examined where clusters were qualitatively
determined based on previous literature where the most resource intense contacts (i.e.,
psychologists and psychiatrists) were binned together and an allied healthcare professional
contact was created that binned nurses, social workers, and others. The goal of these groups was
to investigate if service use may be distinguishable between groups reporting utilizing the most
resource intense services vs. any other service. Therefore, a model with four indicators including
hospitalizations, contacts with a family doctor, psychiatrist/psychologist, and contacts with any
allied healthcare professional was investigated. The model fit indices both at baseline and 24
months are reported in Appendix F (S8 and S9).

The final models clustered contacts such that a new category investigating contacts with a
medical doctor (family doctors and psychiatrists) was explored. These models included a
modified binned allied healthcare professionals which included psychologists along with nurses,
social workers, and others. Therefore, a model with three indicators including hospitalizations,
medical doctors, and allied healthcare professionals/psychologists was explored. The model fit

indices at both baseline and 24 months are reported in Appendix F (510 and S11).
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It was determined that neither the resource intensity nor clustered-contacts models
determined solutions more meaningful beyond the original nine-indicator model. Therefore,
analysis of potential sociodemographic and health-related factors proceeded with the nine-

indicator, two-class solution.

5.3 Objective 3

The third objective examined sociodemographic and health-related factors associated
with patterns of MHSU among children with a chronic physical illness. Analyses compared those
who reported contact with any healthcare professional or hospitalization for their emotional or
mental health (i.e., reported any service use) to those who did not report any service use. Results
from the fully adjusted model found that child age, child mental health, child physical disability,

and parental education were significantly associated with reporting MHSU.

5.3.1 Child age

Child age was significantly associated with service use such that with each
additional increase in age by year, the odds of reporting service use was approximately 30%
greater in the fully-adjusted model. These findings support child age as an individual
predisposing characteristic in the theoretical model where older children are more likely to report
accessing services for their mental health. This is supported by previous research from a
nationally representative sample from the United States which found that adolescents (aged 12-
15 years) were more likely to use services than children (aged 8-11 years)*®. However, other
findings have described that the increase in service use in adolescents may plateau by 14-15

years®. Therefore, while increasing age was a predisposing factor for MHSU in our sample,
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further research is warranted to determine whether this increase in service use continues into
young adulthood or whether individuals at risk may plateau.

There is also support for child age as a predisposing factor for mental illness in a
population of children with chronic physical conditions. Previous findings have found that six-
month multimorbidity was more likely in older children, such that the odds of screening positive
on the MINI-KID were 16% greater for each additional increase in age by year (95% CI 1.0,
1.3)M9, These findings support the model in that increased prevalence of mental illness in a

population of children with chronic physical conditions may precipitate the need for services.

5.3.2 Child mental illness

Screening positive for a least one mental disorder on the MINI-KID was significantly
associated with service use such that the odds were nearly five-times greater in the fully-adjusted
model. This was expected given that screening positive for a mental illness was an evaluated
need within the theoretical model for reporting service use. It was also expected that those who
need mental health services would score higher on the diagnostic tool to assess for mental health
disorders compared to those who do not. However, not all individuals who screened positive on
the MINI-KID also reported that they had accessed mental health services. This may be in part
due to the limited time-frame of the MINI-KID (past 6 months). It is also possible that children
who screened positive were not experiencing symptoms requiring treatment at that point in time
or their illness was stable, and they were managing without services. Additionally, several
children in the sample did not screen positive for a mental disorder and reported some form of
MHSU during the study period.

These findings highlight that although some children may not be reaching the threshold

of a formal diagnosis, they are still experiencing mental health symptoms and are seeking out
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services to address their symptoms. They also align with previous findings that children with a
physical illness without physical-mental multimorbidity were about one and a half times more
likely to report MHSU compared to those without a physical illness (95% CI 1.2, 2.1)*.
Presence of mental illness in this study was similarly measured with a clinical diagnostic tool;
the World Health Organization Composite International Diagnostic Interview 3.0 (WHO-CIDI).
Therefore, even though children were not meeting the threshold for diagnosis of a mental illness,
they still reported greater service use compared to their peers who did not report a physical

illness, suggesting increased physical illness is a perceived need for reporting MHSU.

5.3.3 Child physical disability

Child physical disability as measured by the WHODAS 2.0 scale significantly differed
between classes. In the fully-adjusted model, the odds of reporting service use were 1.09 times
greater for each additional one-point increase in disability score. These findings align with the
theoretical model as increasing perceived physical disability is associated with increasing
MHSU. Previous research supports these findings as increasing physical disability is associated
with increased risk of mental health concerns®*°, Therefore, the increased risk for mental illness
in this population, compared to individuals with lower levels of disability, would suggest that

these individuals are reporting increased service use.

5.3.4 Mental health literacy

A relationship between parental educational attainment and mental health service use was
observed, such that the odds of reporting service use were 7.44 times greater for parents with

higher educational achievements in the fully-adjusted model. However, these odds produced a
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wide confidence interval, which may be in part due to small cell counts as only 2 parents who
reported service use did not complete post-secondary education.

Previous research has shown a relationship between higher educational attainment and
increased mental health literacy when compared to those with less education>%. It is theorized
that more educational experience increases the opportunity to learn about mental health.
Alternatively, inadequate mental health literacy has been found to be a primary source of
treatment delay or avoidance!!'. However, given that our sample had a skewed proportion of

parents who had higher education, these findings may not be generalizable to a wider population.

5.3.5 Marginalization Indices

There are several possibilities as to why results did not identify meaningful differences in
marginalization and service use. For example, the higher proportion of white, Canadian born,
highly educated, and partnered parents in the study sample may represent potential selection bias
whereby area-level differences in marginalization did not vary enough to measure within this
sample. Despite the findings from this study, it may be informative to further investigate the
relationship between marginalization factors and access to mental health services in a more
representative sample.

Considering the relationship between marginalization and service use, one sample of
adult psychiatric patients in Ontario described that patients in more deprived areas were more
frequently hospitalized for their illness compared to those in less deprived areas!'?. Thus,
improvements in primary and community based-services may offer potential solutions in
addressing these inequalities?.

Previous research examining the association between multimorbidity and marginalization

in an adult Canadian population found a higher prevalence of multimorbidity in the most
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deprived areas when compared to the least deprived®®. Furthermore, individuals in the most
deprived areas displayed cases of multimorbidity an average of 10 years sooner compared to
those in the least deprived areas®. However, findings were not specific to physical-mental
multimorbidity and the association between marginalization and MHSU in this population
remains relatively unknown.

Previous research has also more broadly examined the impact of marginalization on
mental illness in children. Specifically, children in Ontario living in more marginalized
neighborhoods in households below the poverty line reported fewer mental health problems
compared to those living in households above the poverty line, suggesting that neighborhood
income may modify the association between household poverty and child mental illness**2,
These findings highlight the importance of good person-context fit in addressing income

inequality and the benefits of interventions that address positive social engagement**3,

5.4 Strengths and Limitations

Building on previous research in this population, the current study was able to capture a
wide array of child chronic physical conditions from many specialty clinics. Evidence suggests
that differences in risk for mental illness may be negligible across different physical conditions,
and this study was able to conduct a broader analysis that may be applicable to a wider
population of children3:39114.115

Findings from the study should be interpreted with the knowledge that there were several
limitations. Mental health service use was a parent-reported measure which may be prone to bias
when considering the older children in our study. It is possible that parents may not be aware of

all the services these children are accessing, especially within the school system. It should also
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be taken into consideration that services parents consider benefitting their child’s mental and
emotional health may vary from one parent to another.

Average length of stay in hospital was highly variable within the sample. Given that the
measure of hospitalizations did not include where individuals were hospitalized, it is unclear
whether these visits were primarily acute in nature or were long-term and involving specialized
support. Additionally, it was notable that not all participants who reported hospitalization for a
mental health concern also reported having contact with a health service provider. Given the
limitations of the current study, we are unable to parse as to whether these individuals were
overlooked by the system or if there was error with the measurement tool, for example, if they
misunderstood the scale and reported hospitalization for an issue concerning their physical
health. It is also possible that those reporting hospitalization had a more serious psychopathology
which required contact with providers in outpatient services that were not captured in the study.

Additionally, there was a relatively small sample who reported service use which may
have limited the class delineation for latent class analysis. Finally, there is the potential for
selection bias given the demographics of a higher proportion of white, Canadian born, highly

educated, and partnered parents.

5.5 Implications and Future Directions

Findings on number of contacts with service providers was unable to assess whether
service providers were accessed on an inpatient or outpatient basis and whether the interactions
were long-term or primarily acute in nature. Future directives should examine this relationship to
explore the complex interactions between children and their families and the healthcare system.

In effort to mitigate the potential limitations of parent-reported service use, future

directives should examine agreement through data linkage with health records such as the
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National Ambulatory Care Reporting System, the Discharge Abstract Database, and the Ontario
Health Insurance Plan. Included in the greater research protocol for MY LIFE, parents were
asked for their child’s health insurance number, which 89.4% of sample provided®. Examining
agreement of service use through linkages will help inform a family-centered model of care
which integrates physical and mental services, as well as the optimization of current service
delivery in this population.

Considering the impact of service use due to the COVID-19 pandemic will also be a
future research priority in this population. Findings in this sample have described increased
psychological distress in both children and their parents prior to the start of and during the global
pandemic®2. Exploring whether this measured increase in distress related to the additional
seeking and need of services is warranted. Additionally, administrative population data in
Ontario found a peak overall decline of 30% in hospitalizations and 37% in emergency
department®!®. Similar declines in pediatric emergency visits have also been described in other
countries'!’. Exploring how these trends continue to impact children and their families should be
a research priority to inform system improvements in delivery of services as the delivery of

virtual services expands beyond the initial lockdown pandemic period*:8.
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CONCLUSION

Findings suggest that mental health service needs are pervasive in this group of children
given both the proportion as well as the array of combinations of health care providers reported
by children and their families. Latent class analysis showed a two-class solution that differed
with regards to several sociodemographic and health-related factors between those who did and
did not report service use. Future directives are required to parse the complex interactions
children and their families must navigate. Larger, more diverse samples should be studied in
order to replicate findings, and data linkages to health records should be undertaken in effort to

mitigate the potential limitations of parent-reported service use.
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Table 1: Parent-reported healthcare professional contact for children’s emotions or mental health

over 24 months.

Timepoint N Psychiatrist ~ Family  Psychologist Nurse Social Other
doctor worker
Baseline 30 4 13 13 3 16 5
(11.5%)*  (13.3%) (43.3%) (43.3%) (10.0%) (53.3%) (16.7%)
6 months 33 10 16 15 3 18 4
(13.0%)*  (30.3%) (48.9%) (45.5%) (9.1%)  (54.6%) (12.1%)
12 months 37 12 12 17 2 24 5
(15.0%)*  (32.4%) (32.4%) (46.0%) (5.4%) (64.9%) (13.5%)
24 months 43 8 17 16 5 20 8
(18.5%)*  (18.6%) (39.6%) (37.2%) (11.6%) (46.5%) (18.6%)
# of 65 22 31 32 9 45 13
individuals  (24.7%)*  (8.4%)*  (11.8%)* (12.2%)* (3.4%)* (17.1%)* (4.9%)*

Due to missing data, cells may not sum to total sample size.

*Percentage of total sample.
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Figure 1. Out-of-pocket costs in Canadian dollars for mental health services and products (All

participants).
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Table 2: Model Fit Indices for Latent Class Analysis at Baseline.

Solution BIC AIC BLRT p- Entropy  Class sizes
value

1 Class 1469.3 1430.0 - - 100%

2 Classes 1275.9 1193.8 <.001 .998 Class 1: 11.4%

Class 2: 88.6%

3 Classes 1311.9 1186.9 <.001 991 Class 1: 6.5%
Class 2: 4.9%

Class 3: 88.6%

Note: Bold indicates the best-fitting model. BIC = Bayesian information criterion; BLRT =
bootstrap likelihood ratio test. BIC and AIC values decreased as the number of classes increased,
indicating better model fit with increased classes (not including the 3-class model). BLRT values
are significant for both the 1-class and 2-class models, also suggesting increased classes
represent a better model fit. However, BIC and AIC values increased, and class size declined (i.e.
classes with <5% of sample) for the 3-class model and as such may be unstable. Therefore, the 2-

class model was the best model for our data.
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Table 3: Model Fit Indices for Latent Class Analysis at 24 months.

Solution BIC AIC BLRT p- Entropy  Class sizes
value

1 Class 1588.6 1549.3 - - 100%

2 Classes 1373.2 1291.1 <.001 919 Class 1: 16.4%

Class 2: 83.7%

3 Classes 1410.2 1285.1 .0128 .937 Class 1: 6.1%
Class 2: 83.7%

Class 3: 10.3%

Note: Bold indicates the best-fitting model. BIC = Bayesian information criterion; BLRT =
bootstrap likelihood ratio test. BIC and AIC values decreased as the number of classes increased,
indicating better model fit with increased classes (not including the 3-class model). BLRT values
are significant for the 2-class model, also suggesting increased classes represent a better model

fit. Additionally, a good relative entropy (>0.80) was obtained.
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Table 4: Comparing conditional item probability estimates for 2-classs models with 9 indicators
vs. 8 indicators at 24 months.

9 indicators (w/ HPANY) 8 indicators (w/out HPANY)
Class 1 Class 2 Class 1 Class 2

Hospitalization 0.024 0 0.027 0

Psychiatrist 0.186 0 0.211 0
Family Doctor 0.395 0 0.438 0.002
Psychologist 0.372 0 0.262 0.031

Nurse 0.116 0 0.132 0
Social worker 0.465 0 0.442 0.017

Other 0.186 0 0.211 0

Any HCP 1.00 0 - -
TIMEBIN1 0.213 0.260 0.215 0.258
TIMEBIN2 0.199 0.258 0.217 0.253
TIMEBIN3 0.220 0.263 0.208 0.264
TIMEBIN4 0.368 0.219 0.360 0.225

Note: Family doctors includes general practitioners; Social workers include counsellors, case
workers, and psychotherapists; Other includes any other allied healthcare professional not
previously mentioned; Any HCP includes any combination(s) of healthcare providers; TIMEBIN

= time from diagnosis binned categories.
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Table 5: Associations between mental health service use and sociodemographic and health-

related factors (Sequential block models).

Model 1 Model 2 Model 3
(Block 1+2) (Block 1+2+3) (Fully-
adjusted)
Covariates OR (95% CI) OR (95% CI) OR (95% CI)
Child age 1.23*** 1.25%** 1.26***
(1.11, 1.36) (1.12,1.39) (1.12,1.42)
Female child 1.61 2.26 2.11
(0.73, 3.52) (0.96, 5.31) (0.87,5.12)
Positive MINI-KID 5.06*** 4.97*** 4.90**
(2.17,11.82) (1.99, 12.41) (1.86, 12.95)
WHODAS 2.0 1.05 1.08* 1.09*
(0.99,1.11) (1.01, 1.16) (1.02,1.17)
Parent stress - 1.02 1.02
(0.98, 1.07) (0.98, 1.07)
> Parental post- - 7.37* 7.44%
secondary education (1.18, 45.96) (1.22, 45.45)
> Median Household - 2.08 2.12
Income ($90,000) (0.75, 5.80) (0.70, 6.39)
Marginalization indices
Greater - - 1.02
instability (0.38, 2.70)
Greater - - 1.46
deprivation (0.59, 3.64)
Greater - - 0.72
dependency (0.26, 1.99)
Higher - - 0.50
ethnic (0.19, 1.36)
concentration
C-Statistic 0.83 0.87 0.88

Significant at *p < .05, **p < .01, ***p < .001.

Note: MINI-KID = having screened positive for a least one mental disorder on the Mini

International Neuropsychiatric Interview for Children and Adolescents. WHODAS = World

Health Organization Disability Assessment Schedule 2.0. All marginalization indices were

binary measures, where the reference group was low marginalization.
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APPENDIX A: THEORETICAL MODEL BASED ON ANDERSEN MODEL OF

HEALTH SERVICE USE

' i
l Health
Contextual Characteristics Individual Characteristics Behaviors
PREDISPOSING = ENABLING - NEED PREDISPOSING = ENABLING - NEED Personal
. Demographic Health
Commu.mty. fac.tors o Childage °® Parental Perceived Practices
. Ma..rgmallzatlon o Child sex Income * Phys.
indices o Parental s Family Illness
marital st. Functioning ~ Evaluated
Social * Mental
o Parental illness
education

Outcomes

* Hospitalizations
(Frequency)
« Contact with
service provider
(Frequency)

S1. Theoretical model based on Andersen model of health service use.

Note: Personal health practices include characteristics such as diet and exercise but are not

included within the scope of this study.
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APPENDIX B: HYPOTHESIZED MODELS FOR OBJECTIVE 3

Model 1: Child Sociodemographic — Child age + Child sex (Block 1)

nl(]) — é]) + ,81(1) Xli _I_Bz(]) XZi
MHSUY = B + ChildAGEY X,; + ChildSEX) X,
Where:

] P (Yi= ) - ; — i i
ng’) = log (Pr(ryi—szef)) is the log-odds of ¥; = j (w.r.t 0=No MHSU [Ref]) for subject i;

Jj # No MHSU; and “No MHSU?” is the reference category; “log” is the natural log;

X,; is the observed continuous predictor variable for child age (in years) for the it

subject;

X,; is the observed binary predictor variable for child sex (O=female, 1=male) for the i*"

subject;

éj), fj)and [?ij)are the (fixed) unknown regression coefficients denoting intercept, child

age, and child sex, respectively.

Assumption: forany i # k, (X;, Y3;) L (X;,Y3;);

* Note: This is not a true odds ratio because for any j, Pr(Y; = j) + Pr(Y; = 0) # 1.
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Model 2: Child Health — Mental illness (MINI-KID) + Physical illness (WHODAS) + BMI + 1Q
(Block 2)
n? =B + B Xyi + B Xoi + BY Xai + B Xui + BY Xsi + B Xei
MHSUY = B + ChildAGEX,; + ChildSEXY X,; + MINIKIDY Xy; + WHODASY X,
+BMIY x5 + 109 X
Where:
X3, 1s the observed binary predictor variable for child mental illness (0=no presence of
mental illness(s), 1=presence of one or more mental illness(s)) for the i subject;
X,; is the observed continuous predictor variable for child physical illness for the it"
subject;
Xs; is the observed binary predictor variable for BMI (O=normal BMI, 1=abnormal BMI)
for the i subject;
X, is the observed binary predictor variable for 1Q (O=above average, 1=below average)
for the i subject;
§j), f), éj) and ﬁéj)are the (fixed) unknown regression coefficients denoting MINI-

KID, WHODAS, BMI and 1Q scores, respectively.
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Model 3: Family Factors — Marital status + Parental educational attainment + Yearly income

before taxes + Parental stress + Family functioning (FAD) (Block 3)
0P = B+ B0 Ko B9 Kot B Ko 4 B Koo+ B Ko+ B Yo+ 59 o
+ ﬁ,s(;]) Xgi + ﬁé]) Xo; + 31({)) X10i T+ ,31(]1) X114
0 _ o) - 0y - 0y 0y 0y
MHSU;” = B;” + ChildAGE,” Xy; + ChildSEX,” X,; + MINIKID,” X3; + WHODAS,” X,;

+ BMIY Xg; + 109 X4; + MaritalStatusY X,; + Education’ Xg;

+ Incomeéj) Xo; + ParentStressl(é) Xi0i + FADl({) X11i

Where:

X5; is the observed binary variable for marital status (O=not partnered, 1=partnered) for
the it subject;
Xg; is the observed binary variable for parental educational attainment (0=did not
complete post-secondary education, 1=completed post-secondary education) for the it"
subject;
Xo; is the observed binary predictor variable for yearly income before taxes (O=below
median household income, 1=equal to or above median household income) for the it"
subject;
X,0: is the observed continuous predictor variable for parental stress for the i" subject;
X,4; is the observed continuous predictor variable for family functioning for the it"
subject;

§D, éj), éj), 1({,) and ﬁﬂ)are the (fixed) unknown regression coefficients denoting marital

status, educational attainment, income, parental stress, and family functioning, respectively.
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Model 4: Community Factors — Marginalization Indices (Block 4)
77l(J) (J) ’B(J) Xy +,6’(]) Xy +,6’(]) Xs; _l_B(J) Xy _l_B(J) Xe; _l_'B(]) Xgi +'B(1) X,
+ ﬁ(]) Xgi + ﬁ(j) Xo; + ﬁ(j) Xy + ﬁ(]) X1+ ,3(]) X2 + ,3(]) X3+ ﬁg) X14i
+ ﬁ(]) Xis;
MHSUY = B + ChildAGEY X,; + ChildSEX{’ X,; + MINIKID{” X;; + WHODASY X,
+ BMIéj) Xs; + IQéJ) Xei + MarltalStatusgj) X, + Educatwn(]) Xs;
+ Income(J) Xo; + ParentStressU) Xi0i + FADl({) X1 + Instablllty(]) X1z
+ Deprlvatlon(J) X3 + Dependancyli) X14i
+ Ethinic concentrationt) X5,
Where:
X1,; 1s observed binary predictor variable for ethnic concentration (O=low
marginalization, 1=high marginalization) for the i*" subject;
X,3; Is the observed binary predictor variable for ethnic concentration (0O=low
marginalization, 1=high marginalization) for the i" subject;
X14; 1S the observed binary predictor variable for ethnic concentration (O=low
marginalization, 1=high marginalization) for the i'"" subject;
X,5; 1S the observed binary predictor variable for ethnic concentration (O=low
marginalization, 1=high marginalization) for the i'" subject;
g), ﬁg), ﬁl({;)and ﬁl({:;) are the (fixed) unknown regression coefficients denoting marginalization

indices for residential instability, material deprivation, dependency, and ethnic concentration,

respectively.
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APPENDIX C: MULTIPLE HEALTHCARE PROFESSIONALS CONTACT
COMBINATIONS

S2: Participants who reported contact with multiple healthcare professionals at baseline.

Health professional combination

Family doctor + Psychologist 4 (13.3%)*
Family doctor + Psychologist + Nurse + 2 (6.7%)*
Social Worker

Psychiatrist + Social Worker 2 (6.7%)*

All other combinations only included one participant.
*Percentage of sample who reported contact with any health professional regarding emotional or
mental health at baseline.

S3: Participants who reported contact with multiple healthcare professionals at 24 months.

Health professional combination

Nurse + Other 2 (4.7%)*
Family doctor + Social Worker 5 (11.6%)*
Family doctor + Psychologist 4 (9.3%)*
Psychiatrist + Psychologist + Social Worker 2 (4.7%)*

All other combinations only included one participant.
*Percentage of sample who reported contact with any health professional regarding emotional or
mental health at 24 months.

S4: Participants who reported contact with multiple healthcare professionals across all
timepoints.

Health professional combination

Psychologist + Social Worker 5 (7.7%)*
Family doctor + Social Worker 6 (9.2%)*
Family doctor + Psychologist 6 (9.2%)*
Psychiatrist + Social Worker 5 (7.7%)*
Psychiatrist + Psychologist + Other 3 (4.6%)*
Psychiatrist + Family doctor + Psychologist 3 (4.6%)*
Psychiatrist + Family doctor + Psychologist + 2 (3.1%)*
Social Worker

Psychiatrist + Family doctor + Psychologist + 2 (3.1%)*

Nurse + Social worker + Other

All other combinations only included one participant.
*Percentage of sample who reported contact with any health professional regarding emotional or
mental health across all timepoints.
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APPENDIX D: MODEL FIT INDICES FOR LATENT PROFILE ANALYSES
S5: Model Fit Indices for Latent Profile Analysis at Baseline.

Solution BIC AIC BLRT p- Entropy  Class sizes
value

1 Class 7794.23 7729.93 - - 100%

2 Classes 5676.53 5576.51 <.001 100% Class 1: 99.6%

Class 2: 0.4%

3 Classes 4774.15 4638.41 <.001 100% Class 1: 99.2%
Class 2: 0.4%
Class 3: 0.4%

S6: Model Fit Indices for Latent Profile Analysis at 24 months.

Solution BIC AIC BLRT p- Entropy  Class sizes
value

1 Class 8928.85 8866.73 - - 100%

2 Classes 7675.52 7578.89 <.001 100% Class 1: 99.6%

Class 2: 0.4%

3 Classes 6377.55 6246.41 <.001 100% Class 1: 97.9%
Class 2: 0.4%
Class 3: 1.7%

Note: Bold indicates the best-fitting model. BIC = Bayesian information criterion; BLRT =
bootstrap likelihood ratio test. BIC and AIC values decreased as the number of classes increased,
indicating better model fit with increased classes. BLRT values are significant for both the 1-
class and 2-class models, also suggesting increased classes represent a better model fit. However,
class size fell below 5% for both the 2-class and 3-class model. Therefore, latent profile analysis

would suggest a one-class solution.
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APPENDIX E: RESULTS FOR INDIVIDUAL BLOCKS

S7: Associations between mental health service use and sociodemographic and health-related

factors (Individual blocks).

Block 1 Block 2 Block 3 Block 4
Covariates OR(95% OR(95%CIl) OR(95% CI) OR (95% ClI)
Cl)
Child age 1.18*** - - -
(1.09, 1.29)
Female Child 2.35* - - -
(1.16, 4.74)
Positive MINI- - 3.18** - -
KID (1.42,7.11)
WHODAS - 1.09** - -
(1.03, 1.16)
Abnormal BMI - 0.78 - -
(0.34,1.78)
K-BIT < 85 - 0.62 - -
(0.10, 3.88)
Parent stress - - 1.05* -
(1.00, 1.09)
FAD - - 1.03 -
(0.96, 1.11)
Partnered - - 1.01 -
parent (0.30, 3.38)
>Parental post- - - 2.06 -
secondary (0.44, 9.66)
education
>Median - - 1.99 -
Household (0.82, 4.84)
Income
($90,000)
Marginalization
indices
Greater - - - 0.81
instability (0.39, 1.66)
Greater - - - 1.00
deprivation (0.46, 2.01)
Greater - - - 0.98
dependency (0.46, 2.09)
Higher ethnic - - - 0.51
concentration (0.24, 1.09)
C-statistic 0.73 0.77 0.65 0.59
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Significant at *p < .05, **p < .01, ***p <.001
Note: MINI-KID = having screened positive for a least one mental disorder on the Mini

International Neuropsychiatric Interview for Children and Adolescents. WHODAS = World
Health Organization Disability Assessment Schedule 2.0. All marginalization indices were

binary measures, where the reference group was low marginalization.
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APPENDIX F: MODEL FIT INDICES FOR ADDITIONAL EXPLORATORY MODELS

S8: Model Fit Indices for Latent Class Analysis of Resource Intensity Models at Baseline.

Solution BIC AIC BLRT p- Entropy  Class sizes
value

1 Class 433.838 419.564 - - 100%

2 Classes 384.491 352.376 <.001 0.932 Class 1: 7.6%

Class 2: 92.4%

3 Classes 409.367 359.411 0.007 0.948 Class 1: 0.4%
Class 2: 7.3%
Class 3: 92.4%

S9: Model Fit Indices for Latent Class Analysis of Resource Intensity Models at 24 months.

Solution BIC AIC BLRT p- Entropy  Class sizes
value

1 Class 456.373 442.569 - - 100%

2 Classes 441.030 409.971 <.001 0.687 Class 1: 81.5%

Class 2: 18.5%

3 Classes 463.432 415.118 0.667 0.995 Class 1: 86.7%
Class 2: 10.7%
Class 3: 2.6%

Note: Bold indicates the best-fitting model. BIC = Bayesian information criterion; BLRT =
bootstrap likelihood ratio test. BIC and AIC values decreased as the number of classes increased,
indicating better model fit with increased classes (not including the 3-class model). BLRT values
are significant for the 2-class model, also suggesting increased classes represent a better model
fit. Additionally, a good relative entropy (>0.80) was obtained at baseline. However, this entropy

was not replicated for a 2-class solution at 24 months.
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S10: Model Fit Indices for Latent Class Analysis of Clustered Contacts Models at Baseline.

Solution BIC AIC BLRT p- Entropy  Class sizes
value

1 Class 356.685 345.980 - - 100%

2 Classes 318.602 293.624 <.001 0.996 Class 1: 5.3%

Class 2: 94.7%

3 Classes 340.473 301.221 0.4286 0.484 Class 1: 5.3%
Class 2: 88.6%
Class 3: 6.1%

4 Classes 362.746 309.221 1.00 0.818 Class 1: 1.1%
Class 2: 0%
Class 3: 5.3%
Class 4: 93.5

S11: Model Fit Indices for Latent Class Analysis of Clustered Contacts Models at 24 months.

Solution BIC AIC BLRT p- Entropy  Class sizes
value

1 Class 386.666 376.313 - - 100%

2 Classes 352.102 327.944 <.001 0.985 Class 1: 7.7%

Class 2: 92.3%

3 Classes 373.906 335.944 1.00 0.922 Class 1: 0.4 %
Class 2: 7.3%
Class 3: 92.3%

Note: Bold indicates the best-fitting model. BIC = Bayesian information criterion; BLRT =
bootstrap likelihood ratio test. BIC and AIC values decreased as the number of classes increased,
indicating better model fit with increased classes. BLRT values are significant for both the 1-
class and 2-class models, also suggesting increased classes represent a better model fit. However,
at baseline, while class size did not fall below 5% for the 3-class model, AIC and BIC values
increased, the BLRT-p value was non-significant, and the obtained entropy was relatively poor.

Therefore, the 2-class model was the best model for our data.
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