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Abstract
Objective: The aim of this study was to estimate the six-month prevalence of mental illness in children with chronic physical

illness (multimorbidity), examine agreement between parent and child reports of multimorbidity, and identify factors associ-

ated with child multimorbidity.

Method: The sample included 263 children aged 2–16 years with a physician-diagnosed chronic physical illness recruited from
the outpatient clinics at a pediatric hospital. Children were categorized by physical illness according to the International

Statistical Classification of Diseases and Related Health Problems (ICD)-10. Parent and child-reported six-month mental ill-

ness was based on the Mini International Neuropsychiatric Interview for Children and Adolescents (MINI-KID).

Results: Overall, 101 (38%) of children had a parent-reported mental illness; 29 (25%) children self-reported mental illness. There

were no differences in prevalence across ICD-10 classifications. Parent-child agreement on the MINI-KID was low (κ=0.18), rang-

ing from κ=0.24 for specific phobia to κ=0.03 for attention-deficit hyperactivity. From logistic regression modeling (odds ratio

[OR] and 95% confidence interval), factors associated with multimorbidity were: child age (OR= 1.16 [1.04, 1.31]), male (OR=
3.76 [1.54, 9.22]), ≥$90,000 household income (OR= 2.57 [1.08, 6.22]), parental symptoms of depression (OR=1.09 [1.03,

1.14]), and child disability (OR=1.21 [1.13, 1.30]). Similar results were obtained when modeling number of mental illnesses.

Conclusions: Findings suggest that six-month multimorbidity is common and similar across different physical illnesses. Level

of disability is a robust, potentially modifiable correlate of multimorbidity that can be assessed routinely by health profession-

als in the pediatric setting to initiate early mental health intervention to reduce the incidence of multimorbidity in children.

Abŕeǵe
Objectif: La présente étude visait à estimer la prévalence de six mois de la maladie mentale chez des enfants souffrant de

maladie physique chronique (multimorbidité), à examiner la concordance entre les rapports des parents et ceux des enfants

sur la multimorbidité, et à identifier les facteurs associés à la multimorbidité des enfants.

Méthode: L’échantillon comprenait 263 enfants de 12 à 16 ans ayant une maladie physique chronique diagnostiquée par un médecin et
recrutés à des cliniques ambulatoires d’un hôpital pédiatrique. Les enfants ont été catégorisés par maladie physique d’après la Classification
statistique internationale des maladies et problèmes de santé connexes (CIM-10). La maladie mentale de 6 mois rapportée par les parents

et les enfants était basée sur le Mini-Entretien Neuropsychiatrique International pour Enfants et Adolescents (MINI Kid).
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Résultats: En général, 101 (38%) enfants avaient une maladie mentale rapportée par un parent; 29 (25%) enfants auto-rap-

portaient une maladie mentale. Il n’y avait pas de différences de prévalence dans les classifications CIM-10. La concordance

parent-enfant au MINI-KID était faible (κ= 0,18), allant de κ= 0,24 pour une phobie spécifique à κ= 0,03 pour le déficit d’at-
tention avec hyperactivité. Dans un modèle de régression logistique (rapport de cotes [RC] et intervalle de confiance à 95%),

les facteurs associés à la multimorbidité étaient : l’âge de l’enfant, (RC= 1,16 [1,04 à 1,31]), le sexe masculin (RC= 3,76 [1,54 à

9,22]), le revenu du ménage ≥ 90 000 $ (RC= 2,57 [1,08 à 6,22]), symptômes parentaux de dépression (RC= 1,09 [1,03 à

1,14]), et le handicap d’un enfant (RC= 1,21 [1,13 à 1,30]). Des résultats semblables ont obtenus en modélisant le nombre de

maladies mentales.

Conclusions: Les résultats suggèrent que la multimorbidité de six mois est répandue et semblable dans différentes maladies

physiques. Le niveau d’incapacité est un corrélat robuste potentiellement modifiable de la multimorbidité qui peut être évalué

automatiquement par les professionnels de la santé de ce milieu pédiatrique pour initier une intervention précoce de santé

mentale afin de réduire l’incidence de la multimorbidité chez les enfants.
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Introduction
Chronic physical illness imposes adverse effects on the
mental health of children and can lead to reduced life
quality, and poorer social, educational, and employment out-
comes.1 Physical and mental health are strongly intertwined,2

creating challenges for children, families and health profes-
sionals, particularly when these emerge early in life.
Epidemiological data show that 20–35% of children have
cooccurring physical and mental illness (herein multimorbid-
ity), which typically extend throughout the life-course.3 In
addition to its chronicity,4 the experience of multimorbidity
early in life is associated with poorer quality of life5–7 and
increased use of mental health services/care, including coun-
seling, medication, hospitalization, and emergency depart-
ment.8,9 Indeed, child multimorbidity is an important
public health concern. Although the literature base is
growing, knowledge gaps remain.

First, prevalence estimates of mental illness in higher-risk
children with physical illness, including those requiring
routine follow-up, is lacking. Few studies exist, each with
small samples, resulting in wide estimates from 25% to
>50%.6,10,11 More reliable prevalence estimates are needed
to understand burden and inform resource allocation.

Second, while evidence suggests various biological12 and
psychosocial factors13 are associated with childhood mental
illness, it is unknown if these associations extend to children
with multimorbidity, who are already at increased risk.
Known risk factors for childhood mental illness include:
older child age, sex (dependent on internalizing or external-
izing outcomes), disability/impairment, obesity, lower socio-
economic status, and parental psychopathology.13

Understanding the confluence of these underlying factors
may inform targeted interventions for at-risk children to
reduce the incidence of childhood multimorbidity.

Third, commonly in research, physical illnesses are iden-
tified using disease-specific checklists that are dependent on
diagnosis and/or etiology; however, this method does not

consider the broad context of chronic conditions which also
includes functional limitations, dependence, and service
use/need. Such diagnostic groupings may restrict compari-
sons across studies and may hinder the provision of health
services and healthy public policy. In studying child mental
illness, findings have shown diminutive differences in risk
and severity across different physical illnesses.14 Thus, con-
ceptualizing physical illness into a single, non-categorical
group may be useful. Further investigation is required to
confirm the utility of this approach in the context of child
multimorbidity. Such information can inform more universal
and integrated pediatric health services, which are often frag-
mented, siloed, and specific to either physical or mental
illness. For instance, within a causal framework, child func-
tioning—a generic illness measure—can be an intervention
target across services to prevent multimorbidity.15

Fourth, the complexity in understanding childhood mental
illness in the context of physical morbidity is further com-
pounded given that agreement is generally low between
parent and child reports of mental/psychosocial health.16 In
children newly-diagnosed with physical illness, parent-child
agreement is low but improves over time; possibly due to the
evolution or experience of the psychosocial consequences
associated with physical illness during childhood and adoles-
cence.17 The extent to which parent-child agreement on
mental health may be influenced by multimorbidity is
unknown and such information can be useful in medical
decision-making and in treatment evaluation.
Under-endorsement of symptoms by parents could result in
inadequate care management and subsequently, worse func-
tioning in children.

In the context of the paucity of research in child multimor-
bidity and the outlined knowledge gaps in the field, the objec-
tives of this study were to estimate the prevalence of
six-month mental illness in children with chronic physical
illness (i.e., multimorbidity) attending outpatient clinics at a
pediatric hospital, examine agreement between parent and
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child reports of multimorbidity, and to identify factors asso-
ciated with child multimorbidity. Based on the limited avail-
able evidence, we hypothesized that the overall prevalence of
multimorbidity would be approximately 40% and 25% for
parent and child reports, respectively, and that the prevalence
of six-month mental illness would not differ across different
types of physical illnesses. Additionally, we hypothesized
that agreement on reports of mental illness between parents
and children would be low. It was predicted that the odds
of multimorbidity would be higher for children who were
older and female, had higher levels of disability, come
from households reporting socioeconomic disadvantage,
and had parents reporting elevated levels of psychological
distress.

Methods

Design and Sample
Data come from the Multimorbidity in Youth across the
Life-course (MY LIFE), a prospective study of children
with physician-diagnosed physical illnesses and their
primary caregiving parent.18,19 In this manuscript, we
report the baseline (i.e., cross-sectional) findings from this
ongoing study. Briefly, recruited from outpatient clinics at
an academic pediatric hospital in Canada, participants are fol-
lowed for 24 months, with assessments at baseline, six, 12,
and 24 months. The inclusion criteria were: children aged
2–16 years, physical illnesses that were chronic in nature
(operationally defined as expected to be present for ≥12
months and result in ≥1 of the following: functional limita-
tions; dependencies to compensate for functional limitations
[e.g., medication, use of assistive devices]; or, need for addi-
tional health services), and children and parents had suffi-
cient English language skills to complete the study
interviews and questionnaires. Physical illness in children
and time since the onset of their illness were classified
according to the International Statistical Classification of
Diseases and Related Health Problems (ICD)-10.20

Children were excluded if they had >1 physical illness at
the time of recruitment into the study. Overall, 508 eligible
children were identified, of which 294 consented to partici-
pate and 263 were enrolled.

Procedure
Research assistants worked with health professionals to iden-
tify eligible children and families. Clinic nurses introduced
the study to families and invited them to speak with the
research assistant after their medical appointment. The
research assistant then verified eligibility, described the
study, and obtained written permission from eligible individ-
uals to be contacted further about participating in the study.
The study coordinator then contacted parents to schedule a
time for in-person data collection at the hospital (n= 200)
or family home (n= 53), or in some cases, study packages

were mailed (n= 9). Data were collected using structured
interviews and self-reported questionnaires on laptops (or
paper for mail packages). Parent reports were collected for
all children, and children aged ≥10 years provided self-
reports. Informed consent (parent and children aged 16
years) and assent (children aged 7–15 years) was obtained.
Parents consented on behalf of children who were ≤6
years. Approval was obtained from the Waterloo Human
Research Ethics Board and Hamilton Integrated Research
Ethics Board.

Measures
Six-month mental illness in children was measured using the
Mini International Neuropsychiatric Interview for Children
and Adolescents (MINI-KID), a structured clinical diagnostic
interview aligned with the ICD-10 and Diagnostic and
Statistical Manual of Mental Disorders (DSM)-5 by trained
research staff.21 It has been shown to be valid and reliable
in clinical and population samples.22 The most common
mental illnesses present in childhood and adolescence were
assessed: major depressive episode (MDE), generalized
anxiety disorder (GAD), separation anxiety disorder
(SAD), social phobia (SoP), specific phobia (SpP), attention-
deficit/hyperactivity disorder (ADHD), oppositional defiant
(ODD), and conduct disorder (CD).16 Because all child par-
ticipants in the sample had a physical illness, children were
classified as having multimorbidity if they screened positive
for ≥1 mental illness in the past six months.

The 12-item World Health Organization Disability
Assessment Schedule (WHODAS) 2.0 was used to
measure child disability and functioning in the domains of
cognition, mobility, self-care, getting along, life activities,
and participation.23 Higher scores on the WHODAS 2.0 indi-
cate more impairment. Its psychometric properties, including
its factor structure, construct validity, and reliability are
sound in child and adolescent populations, including those
with physical or mental illness. Tompke et al.24 and
Kimber et al.25 have reported on validity/reliability in 15–
19 year-olds, and our own unpublished work indicates valid-
ity/reliability in 2–16 year-olds26–28 (for further details
regarding psychometric properties in these younger children,
readers may reach out via personal communication to the
research team). Its internal consistency was α= 0.87 in our
sample. Height and weight were measured by research assis-
tants using a stadiometer and digital scale, respectively, and
body mass index percentiles for age and sex were used to
classify children by weight status.29 The Kaufman Brief
Intelligence Test (2nd edition) was administered to children
≥4 years of age and its composite score used to classify chil-
dren by intelligence quotient.30

Given the influence of parent/family health on child
mental illness, particularly in the context of child multimor-
bidity,13,31 measures of parental psychopathology and
family functioning were collected. The 20-item Center for
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Epidemiological Studies Depression Scale (CESD) and
7-item Generalized Anxiety Disorder (GAD7) were adminis-
tered to parents. The CESD measures depressive symptoms
across the domains of depressed affect, positive affect,
somatic activity, and interpersonal relations.32 It has been
extensively validated and its internal consistency was α=
0.92. The GAD7 measures seven core symptoms of general-
ized anxiety and has been shown to be valid and reliable.33 Its
internal consistency was α= 0.88. The 18-item Parental
Stress Scale (PSS) measures four domains of parenting:
rewards, stressors, loss of control, and satisfaction.34 It has
been shown to be valid and reliable in parents of children
with physical illness.35 Its internal consistency was α=
0.85. The general functioning subscale of the McMaster
Family Assessment Device (FAD) was used to measure
aspects of communication, problem solving, behavioral
control, affective responsiveness and involvement, and
roles in the family.36 Its psychometric properties are
robust37 and its internal consistency was α= 0.85. Higher
scores for the CESD, GAD7, and PSS indicate more parental
psychological distress; for the FAD, higher scores indicate
better family functioning.

Socioeconomic characteristics measured in the sample
included parental education, relationship status, and house-
hold income as <$90,000 or ≥$90,000; which represents
the gross median income of households with >1 persons.38

A summary of the measures are shown in Table 1.

Analysis
Sample characteristics were computed overall and across
ICD-10 categories of physical illnesses using ANOVA or
χ2 tests, with post hoc testing when a statistically significant
overall association was found. Prevalence of mental illness
was estimated and compared across ICD-10 physical ill-
nesses using χ2 tests. Kappa was used to estimate agreement
between parent and child reports of mental illness. Logistic
regression models were computed to identify factors associ-
ated with multimorbidity. Four models were created with var-
iables added in blocks according to type of illness,
demographic, clinical, and parent/family mental health.
Model c-statistics were presented as an indicator of fit,
where c≥0.70 is considered good.39 Ordinal regression
models were computed to identify factors associated with
the number of child mental illnesses, categorized as 0, 1, or
≥2. Odds ratios (OR) and 95% confidence intervals (CI)
were generated for all models. There were no missing expo-
sure or outcome data; however, n= 51 children had missing
illness duration, body mass index, or intelligence quotient.
Inferences from regression models were unchanged when
these variables were removed; thus, fully-adjusted models
are presented using complete cases (n= 212). Correlation
between parental depression (CESD) and anxiety (GAD7)
scores was high (r= 0.77). Thus, only CESD was included
in the models. Fit was better with CESD versus GAD7 and

associations were similar for either variable and associations
of other variables were unchanged. Analyses were completed
using SAS 9.4.

Results

Sample Characteristics
The mean age of children enrolled in the study was 9.2 (SD
4.2) years and 53% were male. The mean time since physical
illness onset was reported by parents as 4.5 (SD 4.1) years.
As shown in Table 2, based on the WHODAS 2.0, the
mean disability score was 7.3 (SD 6.8). Most children had
average BMI and intelligence (65% for both). Significant dif-
ferences were found for child age, sex, immigrant status,
level of disability, and duration of physical illness onset
across ICD-10 categories.

The mean age of parents was 40.4 (SD 6.5) years, with
most being the biological mother of the participating child
(89%). Parents generally had high socioeconomic status:
87% were partnered, 76% completed postsecondary educa-
tion, and 59% had a household income of≥ $90,000.
Overall, tests suggested significant differences in CESD
and FAD scores across ICD-10 categories; however, post
hoc tests showed no specific pairwise differences (Table 2).

Prevalence of Multimorbidity
According to parent reports, 101 (38%) of children screened
positive for mental illness in the past six months (Table 3).
The most common internalizing disorder was GAD (11%)
and externalizing disorder was ADHD (16%). There were
no significant differences in parent-reported mental illness
across ICD-10 categories or data collection location (χ2=
2.2; p= 0.339). Among children who had parent-reported
six-month mental illness, 56 (55%) had one mental illness,
27 (27%) had two, and 18 (18%) had three or more. The dis-
tribution of the number of mental illnesses across ICD-10 cat-
egories was similar (χ2= 15.7; p= 0.614).

Of the children who were age-eligible to provide self
reports (age ≥10 years), 29 (25%) had screened positive
for mental illness in the past six months, the most common
being MDE and ADHD at 11% and 9%, respectively.
Among these children, 12 (41%) had one mental illness, 10
(35%) had two, and 7 (24%) had three or more. Consistent
with parent reports, there were no differences in the
number of mental illnesses across ICD-10 categories (χ2=
13.37, p= 0.690).

In contrast, 48 (41%) of children aged ≥10 years had a
parent-reported mental illness in the past six months, with
GAD and ADHD being the most common at 14% and
15%, respectively. Significant differences across ICD-10 cat-
egories for child-reported ADHD were found, though may
have been due to multiple zero-counts.
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Agreement between parents and children ≥10 years for
any six-month mental illness was poor overall (κ= 0.18).
Mental illness-specific agreement was MDE κ= 0.22, GAD
κ= 0.05, SAD κ= 0.20, SoP κ= 0.04, SpP κ= 0.24,
ADHD κ= 0.03, and ODD/CD κ= 0.04.

Factors Associated With Multimorbidity
Data reported in Table 4 showed no evidence to suggest that
the type of physical illness in children was associated with
six-month multimorbidity. Rather, level of disability was
the only clinical factor that correlated with multimorbidity
in children, such that a one-unit increase on the WHODAS
2.0 was associated with a 21% increase in odds of multimor-
bidity over the past six months (OR= 1.21, [1.13–1.30]).
Higher odds of multimorbidity were found in children who
were older, male, and come from households with incomes
≥ $90,000. Parental stress and family functioning were not
found to be associated with child multimorbidity. Children
whose primary caregiving parent had elevated CESD
scores were more likely to have multimorbidity; a one-unit
increase in the CESD corresponded to a 9% increase in

odds of multimorbidity over the past six months (OR=
1.09, [1.03–1.14]).

Similar results were found when modeling the number of
six-month mental illnesses present in children (Table 5); no
evidence was found for associations between the type of
physical illness and the number of mental illnesses. Higher
WHODAS 2.0 scores were associated with an increase in
the number of mental illnesses experienced over the past
six months (OR= 1.15 [1.08, 1.22]). Male children had
increased odds of a higher number of mental illnesses (OR
= 3.84 [1.75, 8.45]), as were those whose parents had ele-
vated CESD scores (OR= 1.09 [1.05, 1.15]).

Discussion
Six-month mental illness in children with chronic physical
illness attending outpatient clinics at a pediatric hospital is
common and frequently characterized by the presence of
multiple mental illnesses. Six-month multimorbidity is
similar across different physical illnesses, is more common
among older children, males, those with higher levels of dis-
ability, children who come from higher income households,

Table 1. Summary of Study Measures.

Construct Measures/indicators Description Administration Informant

Mental illness Mini International

Neuropsychiatric

Interview for Children

and Adolescents

(MINI-KID)

DSM and ICD-aligned measure of

mental illness in children

Structured interview with trained

research staff

Parent

Disability World Health

Organization Disability

Assessment Schedule

(WHODAS) 2.0

Measure of child disability and

impairment across six domains of

functioning (12 items)

Self-administered checklist Parent

Body composition Body mass index

percentile calculated

from height and weight

Child percentiles based on Centers for

Disease Control in the United States

Standardized height and weight

assessments conducted by trained

research staff

Child (direct

measure)

Intelligence Kaufman Brief Intelligence

Test (K-BIT) 2nd edition

Composite score used to classify

children by intelligence quotient

Structured interview with trained

research staff

Child (≥4
years)

Parental

psychopathology

Center for Epidemiological

Studies Depression

Scale (CESD)

Measure of parent symptoms of

depression across four domains (20

items)

Self-administered checklist Parent

Generalized Anxiety

Disorder 7 (GAD7)

Measure of parent symptoms of

generalized anxiety (7 items)

Self-administered checklist Parent

Parental Stress Scale (PSS) Measure of parental stress across two

domains (10 items)

Self-administered checklist Parent

Family

environment

McMaster Family

Assessment Device

(FAD)

Measure of general family functioning

(12 items)

Self-administered checklist Parent

Demographics Age, sex, education, and

household income

Standardized items reporting on child

and parent demographics and

socioeconomic status

Self-administered checklist Parent

With the exception of the K-BIT, which is only administered once when the child participant is age-eligible, all measures were collected at each

time-point in the study (baseline, 6, 12, and 24 months follow-up). As data collection is ongoing, only baseline data were used in the analyses described

in this manuscript.
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and those who have a primary caregiver with elevated symp-
toms of depression.

Compared to the population estimate in Canada (18%),16

the prevalence of mental illness is more common among chil-
dren with physical illness (20–35%).3 Our findings are consis-
tent with other clinical samples (25–58%),6,10,11 supporting
observations that outpatient children represent a vulnerable
population and positions child multimorbidity as a pressing
health priority. Indeed, 5% of children (most with multimor-
bidity) account for nearly two-thirds of pediatric health
service costs in Canada.40 Routine screening for mental
health concerns soon after the diagnosis of physical illness
and attention to early intervention is needed to prevent or min-
imize the burden of multimorbidity on children, families, and
the health system. Models of care that integrate physical and
mental health systems are well positioned to meet the
complex service needs of these children.41 Successful integra-
tion of systems should ensure collaboration and care-related
decision-making involves the child and their family, as well
routine evaluation of services ensure targets to reduce the inci-
dence of child multimorbidity are met.42

Agreement between parent and child reports of six-month
mental illness was low, but consistent with previous reports
of children in the general population or those with mental
illness in the clinical setting.16,43 Our findings suggest that
the context of childhood physical illness does not influence
parent and child perspectives of mental illness in this clinical
sample. Use of multiple informants for mental health surveil-
lance and comprehensive assessments should remain standard
practice for children with physical illness in outpatient settings.
Research investigating how agreement may change over time
during the course of the physical illness or whether agreement
differs across developmental periods (i.e. early childhood, late
adolescence) will be examined within the MY LIFE cohort
once data collection is completed. Such work is relevant to
for health professionals to help foster communication within
families to ensure these children and their parents successfully
transition from pediatric to adult health services, at which time
children, now young adults, will bear a greater responsibility
in their medical decision-making.

Findings support the adoption of using the non-categorical
approach to studying child multimorbidity and is consistent

Table 4. Models of Multimorbidity (Parent Report).

Characteristics Model 1 Model 2 Model 3 Model 4

Type of illness
Rheumatological REF REF REF REF

Respiratory 0.92 (0.43, 1.96) 0.93 (0.43, 2.02) 1.92 (0.68, 5.37) 2.22 (0.76, 6.51)

Neurological 2.80 (0.80, 9.75) 2.87 (0.66, 12.53) 2.52 (0.22, 29.20) 1.94 (0.09, 40.39)

Hematological 1.05 (0.42, 2.61) 0.66 (0.24, 1.83) 1.45 (0.36, 5.92) 1.69 (0.42, 6.80)

Gastroenterological 2.00 (0.87, 4.60) 1.97 (0.80, 4.86) 2.16 (0.69, 6.79) 2.04 (0.60, 6.87)

Endocrine 2.00 (0.90, 4.46) 1.69 (0.74, 3.85) 2.15 (072, 6.39) 1.39 (0.38, 5.07)

Dermatological 0.88 (0.32, 2.41) 0.84 (0.27, 2.58) 0.43 (0.05, 3.84) 0.84 (0.11, 6.51)

Demographics
Child age, years 1.04 (0.97, 1.11) 1.11 (1.01, 1.23) 1.16 (1.04, 1.31)
Male child 1.95 (1.11, 3.43) 2.55 (1.18, 5.48) 3.76 (1.54, 9.22)
No postsecondary degree 1.55 (0.79, 3.03) 1.71 (0.70, 4.16) 2.11 (0.78, 5.70)

Household income ≥$90,000 0.77 (0.43, 1.36) 1.43 (0.62, 3.32) 2.57 (1.08, 6.12)
Clinical
Illness duration 0.99 (0.90, 1.09) 0.99 (0.89, 1.11)

Disability, WHODAS 2.0 1.26 (1.17, 1.36) 1.21 (1.13, 1.30)
BMI percentilea

<5th 0.38 (0.05, 2.77) 0.36 (0.05, 2.72)

5th to <85th REF REF

≥85th 0.60 (0.26, 1.39) 0.46 (0.18, 1.16)

IQb

<85 0.47 (0.08, 2.89) 0.23 (0.02, 3.28)

85 to 115 REF REF

>115 1.34 (0.57, 3.15) 1.08 (0.44, 2.67)

Parent/family mental health
Depression, CESD 1.09 (1.03, 1.14)
Parental stress, PSS 1.03 (0.98, 1.09)

Family functioning, FAD 0.98 (0.91, 1.06)

Model fit
c-statistic 0.60 0.66 0.81 0.85

OR (95% CI) reported.
aPercentiles based on the Centers for Disease Control in the United States, whereby <5th is underweight and ≥85th is overweight/obese.
bBased on the composite score, whereby 85 to 115 is considered average IQ.
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with findings from previous population and clinical samples
of children, adolescents, and young adults.2,6,14,44 Other clin-
ical, biological, and psychosocial factors, such as changes in
illness severity/impairment, stress responses and dysregula-
tion, inflammatory processes, family environment, and
parent-child relations, inherent to most childhood physical
illnesses may represent the mechanisms that underlie the
causal links between physical and mental illness.13,45,46

This shared risk across physical illnesses facilitates broad,
or universal, implementation of surveillance, prevention,
and treatment strategies for children; the feasibility and effec-
tiveness of which has been examined and reported to be
acceptable.47

Further affirming this non-categorical approach, level of
disability was associated with six-month child multimorbid-
ity in this clinical sample. Disability, particularly when mea-
sured using the WHODAS 2.0, may be a useful indicator of
multimorbidity for health professionals to quickly, and rou-
tinely, examine children who may require additional assess-
ment. With its brevity, ease of measurement, relatively large
effect size, and amenability to be modified, disability may be

a key target for intervention to prevent or reduce the inci-
dence of multimorbidity in children and adolescents in outpa-
tient settings. However, interrelationships among physical
and mental illness and disability are complex, and causal
mechanisms are not definitive. Evidence supports disability
as a predictor and outcome of mental illness, as well as
showing disability mediating the bidirectional association
of physical and mental illness.48–50

Six-month multimorbidity was more likely in older chil-
dren—a finding consistent with our hypothesis and evidence
that most mental illnesses have their initial onset in adoles-
cence.51 Contrary to our hypothesis, but consistent with find-
ings from a recent population study,52 males were more
likely to have multimorbidity. While this finding may be a
function of over-representation of males with externalizing
disorders (primarily ADHD), resilience may also be impli-
cated. Evidence shows that resilience may be lower in
males compared to females.53 This may represent gendered
expectations for children whereby boys are expected to be
physically active (e.g., through participation in sports),
which is associated with improved mental health.53

Table 5. Models of Number of Mental Illnesses (Parent Report).

Characteristics Model 1 Model 2 Model 3 Model 4

Type of illness
Rheumatological REF REF REF REF

Respiratory 0.90 (0.42, 1.92) 0.89 (0.42, 1.92) 1.84 (0.73, 4.67) 2.25 (0.83, 6.08)

Neurological 2.44 (0.78, 7.64) 2.62 (0.72, 9.48) 2.66 (0.35, 20.03) 2.01 (0.27, 15.25)

Hematological 1.13 (0.45, 2.86) 0.71 (0.26, 1.93) 1.85 (0.50, 6.88) 2.22 (0.61, 8.06)

Gastroenterological 1.93 (0.86, 4.35) 1.94 (0.83, 4.54) 2.32 (0.86, 6.21) 2.79 (0.97, 8.05)

Endocrine 1.77 (0.82, 3.83) 1.48 (0.68, 3.24) 2.27 (0.85, 6.03) 1.52 (0.51, 4.54)

Dermatological 0.87 (0.31, 2.40) 0.76 (0.25, 2.28) 0.50 (0.07, 3.59) 0.98 (0.13, 7.37)

Demographics
Child age, years 1.02 (0.96, 1.09) 1.07 (0.98, 1.17) 1.10 (0.99, 1.21)

Male child 1.94 (1.13, 3.33) 2.51 (1.27, 4.97) 3.84 (1.75, 8.45)
No postsecondary degree 1.46 (0.78, 2.75) 1.39 (0.64, 3.03) 1.46 (0.64, 3.32)

Household income ≥$90,000 0.69 (0.40, 1.20) 1.23 (0.60, 2.54) 1.81 (0.87, 3.80)

Clinical
Illness duration 1.01 (0.92, 1.10) 1.03 (0.93, 1.13)

Disability, WHODAS 2.0 1.21 (1.13, 1.29) 1.15 (1.08, 1.22)
BMI percentilea

<5th 0.67 (0.11, 4.15) 0.70 (0.09, 5.24)

5th to <85th REF REF

≥85th 0.75 (0.36, 1.57) 0.61 (0.29, 1.30)

IQb

<85 0.72 (0.14, 3.64) 0.45 (0.08, 2.56)

85 to 115 REF REF

>115 1.31 (0.62, 2.77) 1.21 (0.56, 2.61)

Parent/family mental health
Depression, CESD 1.09 (1.05, 1.15)
Parental stress, PSS 1.00 (0.96, 1.05)

Family functioning, FAD 0.97 (0.91, 1.04)

Model fit
c-statistic 0.58 0.65 0.78 0.82

OR (95% CI) reported. Number of mental illnesses were coded as 0, 1, ≥2.
aPercentiles based on the Centers for Disease Control in the United States, whereby <5th is underweight and ≥85th is overweight/obese.
bBased on the composite score, whereby 85 to 115 is considered average IQ.
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However, due to their physical illness, they may unable to do
so, thus contributing negatively to their mental health. In con-
trast, mood and anxiety disorders may be more likely to be
triggered by the stress and functional limitations associated
with a physical illness affecting both genders similarly.

Our hypothesis regarding household income was also not
supported and contradicts previous findings.52 It is possible
that higher income (a proxy for higher socioeconomic
status) is associated with increased mental health literacy54

and thus parents were more likely to recognize symptoms
of recent/current mental illness in their children. Lastly, our
findings reaffirm the robust association between parent and
child mental health and the need to ensure that family-centred
approaches to care are adopted and remain implemented for
children with multimorbidity.42 Responding to the mental
health needs of parents may reduce the odds of child multi-
morbidity in outpatient settings.13

There are noteworthy limitations to this study. First, the
use of cross-sectional data barred any conclusions about causality.
Second, relatively small physical illness subgroups may have
resulted in tests that were underpowered and prevented the
ability to compare specific diagnoses (e.g., epilepsy vs. colitis);
thus, our findings supporting the non-categorical approach are
not definitive. Third, our sample was generally homogenous
and took place in a nation where health care is universally avail-
able. Ethical approval to collect information on non-participants
was not obtained and thus comparisons with the study sample
could not be conducted. Fourth, the recruitment of families
from a single pediatric hospital using convenience sampling
may not adequately represent the experience of this population,
including those not accessing health services from a tertiary care
setting. Fifth, the exclusion of children with >1 physical illness
likely resulted in underestimatingmultimorbidity in the target pop-
ulation; thus, findings cannot be generalized to this subgroup of
children. Finally, the limited number of child informants
prevented the modeling of child-reported mental illness.

Conclusion
Findings of this study conducted in outpatient clinics of a pedi-
atric hospital suggest that six-month multimorbidity is common,
is similar across different physical illnesses, and that these chil-
dren often have multiple mental illnesses. Disability, as mea-
sured by the WHODAS 2.0, is a robust correlate of
multimorbidity and can be used as part of routine surveillance
by health professionals for children with physical illness.
Initiating early mental health intervention, through integrated
physical and mental health services, is paramount in reducing
the incidence of child multimorbidity and promoting overall
health in children, particularly in outpatient hospital settings.
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