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Editorial: Look Back And Look Ahead
Iliana Ortega and Irfan Mian

As 2025 draws to a close, it is worth pausing to reflect on 
what this year has brought for those of us working in child and 
adolescent mental health—and to look ahead with intention to 
the coming year.
This year continued to welcome meaningful steps toward 
strengthening youth mental health care in Canada. The federal 
government’s additional investment to expand the Integrated 
Youth Services Network (IYS-Net) represents one crucial 
move toward more accessible, coordinated supports for young 
people, including Indigenous-led initiatives.
We have also been seeing encouraging trends in service use. 
According to Canadian Institute for Health Information (CIHI) 
data, emergency department visits for child and youth mental 
health concerns have decreased over recent years, while 
outpatient and community-based care have grown. This shift 
suggests that early intervention and integrated supports may be 
starting to make a difference.
In education and training, child and adolescent psychiatry 
subspecialty programs across Canada transitioned to the CaRMS 
system—a change aimed at creating a more transparent and 
equitable recruitment process. Academic innovation continues 
to flourish, particularly in the thoughtful and careful use of 
digital mental health applications and interventions to support 
assessment, treatment, and prevention.
Another area of opportunity and challenge is the use of AI. This 
offers young people access to vast information and valuable 
opportunities for personalized learning, and the possibility 
of helping them develop digital literacy and problem-solving 
skills. It must be balanced with the risk of misinformation and 
other concerns.
Despite progress, inequities persist and challenges remain. 
Access to timely, culturally safe, and evidence-based care 
continues to vary widely, especially for youth in rural, remote, 
and Indigenous communities. Workforce pressures and burnout 
remain significant challenges, requiring ongoing efforts 
to evaluate and address. As well, translating research into 
sustainable, community-level practice remains an ongoing and 
important task.
As we move into a new year, several priorities stand out:

• Strengthening prevention and early intervention across
developmental stages.

• Embedding youth and family voices in every layer of care
design and evaluation.

• Building systems that value data, equity, collaboration, and
wellness.

Above all, we must continue to advocate for mental health as 
inseparable from the broader social conditions that shape young 
lives including education, housing, environmental health, 
economic stability, and a sense of belonging.
To all our colleagues, trainees, and partners in care, thank you 
for your ongoing commitment, creativity, and compassion 
throughout another demanding year. Your work continues to 
light the way forward.
Wishing you rest, renewal, and connection as we enter 2026, 
and may we continue working together toward building a 
healthier future for all children, youth and their families.

-Iliana Ortega and Irfan Mian, Editors-in-Chief of JCACAP

Editorial
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Psychiatric Medications and QTc Prolongation in the Pediatric 
Population
Samantha Wong1,2; Sonia Franciosi1,2; Shubhayan Sanatani1,2

Abstract
Various medications used to treat psychiatric conditions are associated with prolongation of the QTc interval, which can lead to 
Torsades de Pointes, a deadly arrhythmia. Despite evidence of QTc prolongation, clinicians increasingly use psychiatric drugs in the 
pediatric population. Guidelines for prescribing many of these medications in children do not currently exist. To safely prescribe QTc 
prolonging drugs, especially in children with preexisting cardiovascular conditions, psychiatric providers, primary care physicians 
and/or pediatricians should conduct a detailed personal and family medical history, medication record, physical examination, and 
lab work, if clinically indicated, to rule out potential risk factors. Pharmacist input should be sought, if available. If risk factors are 
present and pre-treatment assessments identify cardiac risk factors, an assessment by a cardiologist may be necessary. To enhance 
treatment safety and mitigate QTc prolongation risks associated with psychiatric drug use in children, a standardized approach for 
drug prescribing that takes patient risk factors into account is proposed.

The University of British Columbia, Department of Pediatrics 1

British Columbia Children’s Hospital, Children’s Heart Center 2

Contact Email: ssanatani@cw.bc.ca 
*The authors acknowledge Dr. Jasminder Mourh for contributing to Table 1.

Introduction

T he prescribing of medications to treat psychiatric
conditions in children increased between 2012 and 2016 

in Canada, according to a national physician panel survey 
database, with an increase of 26% in psychostimulants and 
35% in antidepressants, while a 1% decline in antipsychotics 
was attributed to the availability of new alternative treatments 
(1). Despite increased usage, the evidence base for prescribing 
pediatric psychiatric medications remains less robust than 
that for adults, leading to clinical uncertainty and off-label 
prescribing (2-6). Various psychiatric drugs are linked to QTc 
prolongation, which can lead to Torsades de Pointes (TdP). TdP 
is a form of polymorphic ventricular tachycardia in the setting 

of abnormal repolarization, with a characteristic twisting 
appearance as the QRS axis fluctuates (see Figure 1). TdP can 
degenerate into ventricular fibrillation and result in sudden 
cardiac death (7-10). The mortality rate of TdP in children is 
unknown, while it is estimated to be up to 10% in adults (6, 11). 
To assist providers with prescribing psychiatric medications 
for children more safely, we review the QTc prolongation risk 
of psychiatric drugs used in children and provide a practical 
approach that will detail risk factor assessments and cardiology 
referral recommendations. Psychiatric indications and 
alternative therapy recommendations are beyond the scope of 
this paper and are not discussed.

 Figure 1: Torsades de Pointes on an ECG. First described in 1966 by Dessertenne (12), classic ECG features of Torsades 
de Pointes include a prolonged QT interval, varying QRS amplitude, switching or twisting of the QRS complexes around an 

isoelectric baseline, and T wave alternans, as shown in this lead II trace.
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Psychiatric Drugs in the 
Pediatric Population

Awareness of the relationship between psychiatric drug dose 
and QTc prolongation is important and impacts prescription 
practices. Concerns regarding the potential of drugs to 
prolong the QTc are a common trigger for warning labels or 
drug rejection by regulatory agencies (7). Following post-
marketing reports that observed QT prolongation and TdP in 
patients using citalopram, Health Canada and the U.S. Food 
and Drug Administration (FDA) issued advisories for the dose-
related risks of QTc prolongation and abnormal heart rhythms 
associated with citalopram and recommended that citalopram 
no longer be prescribed at doses greater than 40 mg per day 
(13, 14). Health Canada has released a similar warning for 
escitalopram (15). Most studies support a positive relationship 
between dose and QTc prolongation in citalopram and 
escitalopram, but not all (16-23). Intravenous (IV) haloperidol 
carries a high risk of dose-related QTc prolongation, and IV 
usage is contraindicated according to its product monograph 
(7, 23-29). Antipsychotics are associated with dose-dependent 
QTc prolongation (25, 27, 30-36). Dose-dependent effects 
were generalized by class in these studies; however, assigning 
a class-wide QTc prolongation risk is not ideal because the 
underlying mechanisms of individual drugs differ, influencing 
their QTc prolongation propensity (30, 36-38).
A recent study concluded that long-term use of attention-deficit 
hyperactivity disorder (ADHD) medications was associated 
with a statistically significant dose-dependent increased 
risk of hypertension and arterial disease (39). Other studies 
reported that ADHD stimulant and non-stimulant medications 
have not been found to be associated with an increased risk 
of cardiovascular disease across age groups, and the risk for 
severe cardiac adverse events, including a prolonged QTc, 
remains very low (40, 41). Regarding ADHD medication use in 
those with long QT syndrome (LQTS), the consensus is that in 
mild to moderate cases of LQTS, ADHD medication treatment, 
including both stimulants and non-stimulants, remains effective 
and safe as long as close follow-up is provided (40, 42-45).
CredibleMeds is a comprehensive, evidence-based resource that 
provides updated information on medications that can cause 
QT prolongation, helping healthcare professionals minimize 
patient risks. It can be accessed at https://
www.crediblemeds.org. 

Table 1 presents various classes of psychiatric drugs prescribed 
in the Canadian pediatric population, their generic names, 
Canadian brand names, CredibleMeds risk class, pediatric 
Health Canada indications, and formulations available in 
Canada. Most of the psychiatric drugs presented are supported 
and recommended for use in pediatric populations by literature 
and guidelines, despite not receiving Health Canada approval 
for use in individuals aged 18 and under and having QTc 
prolongation risk alerts in their product monographs. It is 
important to note that some of the QTc prolongation, while 
statistically significant, may not be clinically significant.
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Personal Risk Factors
A comprehensive risk assessment before initiation of 
medication is important to assess the need for a baseline 
surface electrocardiogram (ECG) or cardiology consultation. 
Female sex is considered a risk factor when prescribing QTc-
prolonging drugs (38, 46, 47). However, sex differences in QTc 
do not arise until puberty due to increases in sex hormones; 
increased estrogen production is associated with a prolongation 
of the QTc interval, while increased testosterone production 
is associated with a shorter QTc interval. Therefore, this risk 
factor should be disregarded in pre-pubescent children (38, 46, 
47). The effects of leuprolide acetate, a gonadotropin-releasing 
hormone often used for gender-affirming therapy, on QTc in 
youth have not been well studied. Although it is associated with 
prolonging the QTc interval in adult males undergoing prostate 
cancer treatment, data suggest that leuprolide acetate does not 
prolong the QTc interval in gender-diverse youth (48).
Risk factors to be aware of when prescribing QTc-prolonging 
medications are categorized into two levels. Level 1 risk factors 
include polypharmacy, substance interactions and overdoses, 
electrolyte imbalances, hypertension, any conditions that may 
slow drug metabolism, concurrent use of CYP inhibitors, 
and IV forms of QTc prolonging medications. Level 2 risk 
factors include having a known cardiovascular condition, 
unexplained syncope during exertion without prodrome, 
unexplained seizures, and a family history of sudden cardiac 
arrest or unexplained deaths (see Figure 2). A screening tool 
that practitioners can use to screen for potential cardiac risk 
factors in children starting stimulant medication has been 
developed previously (49). A baseline ECG is recommended 
for level 1 risk factors, while level 2 risk factors suggest both a 
baseline ECG and a cardiology consultation. If a patient has an 
electrolyte imbalance, management prior to drug initiation and 
continuous electrolyte monitoring during treatment is critical. 
If the QTc interval is prolonged due to acute toxidromes, active 
steps should be taken to normalize the QTc prior to medication 
administration. Modifiable risk factors should be addressed 
to allow for treatment without a heightened risk of QTc 
prolongation and cardiac complications.

Congenital and Acquired 
Long QT Syndrome

There are several known risk factors for a prolonged QTc. In 
a pediatric population, one must first consider congenital long 
QT syndrome (cLQTS). This is relatively rare, occurring in 1 
in 2000 live births (50, 51). cLQTS is due to genetic variants 
in the ion channels that determine cardiac repolarization, 
notably potassium channels (38). Individuals with cLQTS 
are prone to further QTc prolongation with medications, and 
cLQTS is considered a Level 2 risk factor. cLQTS screening 
should occur if a family member is diagnosed, in the case of 
unexplained syncope or new onset seizures, or if a prolonged 
QTc or abnormal T wave morphology is measured on an ECG. 
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If there is a suggestive family history but QTc appears normal 
on the ECG, an exercise stress test could be of value to reveal 
concealed QT prolongation. cLQTS can be managed with the 
use of β-blockers, avoidance of QTc prolonging medications, 
and lifestyle changes such as swimming under supervision. In 
patients who are carriers of a known genetic variant for long QT 
syndrome but who are phenotype negative, b-blocker therapy is 
still recommended due to the inherent risk of cardiac events, and 
they are counselled to avoid use of QT-prolonging medications. 
For patients who are intolerant of β-blockers, other treatments 
such as left cardiac sympathetic denervation may be considered. 
The use of QTc-prolonging drugs and electrolyte imbalances 
can result in acquired long QT syndrome (aLQTS) (38, 52). QTc 
prolonging drugs tend to block the delayed rectifier potassium 
channel (IKr) or increase the late sodium current (INa-L), thereby 
increasing the action potential duration. QT prolongation from 
aLQTS, unlike cLQTS, tends to normalize after termination of 
the QTc prolonging drug or cause for initial prolongation (38).

Current Guidelines for 
Psychiatric Medications

Current drug prescription guidelines for children differ 
depending on the psychiatric condition being treated. Commonly 
used Canadian guidelines will be reviewed as examples. The 
Canadian ADHD Resource Alliance (CADDRA) emphasizes 
the importance of monitoring blood pressure and heart rate in 
all patients before and during ADHD medication treatment (53). 
ECG monitoring is recommended only for patients with cardiac 
risk factors, and cardiology consultation is recommended only 
for patients with suspected or established heart conditions (53). 
The CADDRA guidelines also support QTc interval monitoring 
for patients taking alpha-2 agonists if underlying conditions 
exist or if other medications that increase QTc prolongation 
risk are used concurrently (53). The Canadian Guidelines for 
the Pharmacological Treatment of Schizophrenia Spectrum and 
Other Psychotic Disorders in Children and Youth recommend 
an ECG prior to medication initiation if an indication is present 
in the Health Canada product monograph, if cardiovascular 
risks are identified during physical examination, or for patients 
with a personal or family history of cardiovascular disease (54). 
The Canadian clinical practice guidelines for the management 
of anxiety, posttraumatic stress, and obsessive-compulsive 
disorders do not address cardiovascular assessments or the risks 
of QTc prolongation (55) except for a position statement by the 
Canadian Pediatric Society for the management of anxiety in 
children and youth which lists QT prolongation as a serious side 
effect of citalopram if used at doses greater than 40 mg per day 
(56). The Canadian Network for Mood and Anxiety Treatments 
(CANMAT) guidelines for major depressive disorder and bipolar 
disorder both acknowledge that antipsychotic medications 
are associated with QTc prolongation and TdP risks (57, 58). 
The CANMAT 2018 bipolar disorder guidelines recommend 
baseline ECGs in patients aged 40 and above or if indicated, 
while the CANMAT 2016 major depressive disorder guidelines 

advised against citalopram for children and adolescents with 
cLQTS (57, 58).
The disparity among published Canadian clinical guidelines 
contributes to inconsistent prescribing and monitoring practices. 
While consensus exists among providers on the importance 
of obtaining a comprehensive medical history, conducting 
physical examinations, and routine testing before prescribing 
psychiatric medication, the complexity rises when the drug 
is associated with a risk of QTc prolongation or cardiac risk 
factors are identified. In these cases, the need for cardiology 
involvement and risk factor management is unclear to many 
clinicians.

Recommended Approach for 
Pediatric Patients

Figure 2 outlines our recommended approach for QTc-
prolonging drug prescription providing guidance on when to 
surveil symptoms and risk factors, order baseline ECGs, and 
refer to cardiologists. We recommend conducting the following 
procedures: collection of detailed personal and family medical 
history, detailed medication record (i.e. medication name, dose, 
route, frequency, and duration of use), physical examination, 
and lab work (such as electrolytes) if clinically indicated. 
Regardless of initial risk, all patients and families need to be 
counselled for symptoms suggestive of clinical changes, such as 
the onset of syncope during exercise. If new symptoms develop 
or cardiac risk factors change during medication treatment, an 
urgent ECG or cardiology referral is necessary.
If a level 1 or level 2 risk factor (see Figure 2) is identified, 
then an ECG is recommended. The combined time for 
ventricular depolarization and repolarization is represented by 
the QT interval on the ECG (9, 10, 38). The QT is “corrected” 
or adjusted to allow for a more accurate comparison of QT 
intervals across different heart rates, resulting in a QTc, as 
repolarization must shorten to accommodate faster heart rates. 
Various formulas have been developed for QT correction, 
which is not standardized across the field. The Bazett formula 
(QTcB) is the dominant correction formula employed in clinical 
settings due to its ease. However, it tends to be inaccurate at 
higher heart rates, resulting in artificially prolonged QTc 
readings for children (7, 9, 25, 59). The Fridericia formula 
(QTcF) is the recommended correction method by the FDA for 
pharmaceutical trials (60). Other correction formulas, such as 
those by Hodges and Framingham, have been developed, but 
they are more complex to apply (24). There is no consensus 
regarding the most appropriate correction formula for pediatric 
patients, with some studies supporting the use of Bazett and 
others Fridericia (46, 60, 61).
The upper limits of normal for the QTc interval are 460-470 
ms for males and 470-480 ms for females. Additionally, an 
increase of 60 ms or more from baseline QTc is considered a 
significant change. A QTc greater than 500 ms is a significant 
risk factor for TdP (36, 62, 63). When evaluating QT intervals, 
manual calculations are critical as they are more accurate 
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than automated calculations (9, 25, 38, 64). Despite being 
advantageous when compared to automated calculations, QTc 
interval measurements by physicians still tend to be inaccurate. 
In an effort to combat this, a method where QT can be measured 
in lead II or V5 by drawing a tangent to the steepest slope of 
the T wave with the end of the T wave being the intersection 
of the isoelectric baseline of the ECG (the T-P segment) and 
the tangent line, then correcting for QTc has been shown to 
increase accuracy and reproducibility in a cohort of second-year 
medical students (see Figure 3) (51). Regardless of the method 
or correction formula used, an expert review of the ECG is 
good practice. As artificial intelligence continues to grow in the 
medical field, the reading of ECGs may be impacted, and the 
paradigm may change.
Concurrent to patient-specific risk assessment, evaluation of 
the proposed drug is necessary. If accessible, pharmacist input 

should be sought out if risk factors are present. Physicians should 
refer to the CredibleMeds.org website for risk classification, 
use drug interaction checkers in cases of polypharmacy, adjust 
dosages if necessary, and stay informed about any updated 
literature on the efficacy and safety of the drug in pediatric 
populations (65). When multiple drugs are considered, the drug 
with the lowest risk profile should be chosen, starting with low 
doses, and then titrating if necessary.
Ultimately, balancing the benefit and risk of QTc prolonging 
psychiatric medications is the responsibility of the provider 
who is most familiar with the patient’s psychiatric condition. 
A cardiologist and pharmacist can be consulted throughout this 
decision-making process, if necessary. However, it is important 
to avoid excessive sensitivity to cardiac risks, as delays in drug 
administration or dose adjustments can have disastrous effects 
on psychiatric well-being.

Figure 2: Recommended approach for prescribing QTc-prolonging drugs
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 Figure 3: Measuring QT using the Tangent Method. If the T 
wave is normal and upright, using lead II or V5, a tangent is 
drawn at the steepest slope of the T wave. The intersection of 
the tangent and the baseline delineates the end of the T wave. 

After measuring the QT interval, use a correction formula 

to obtain the QTc interval. Note if the T wave is not clearly 
defined in lead II or V5, consider using alternative leads such 

as leads I, III or V6.

Conclusion
The tendency for psychiatric drugs to prolong the QTc interval 
is a common cause for concern amongst providers when 
deliberating on a patient’s treatment plan. Pharmacist input 
should be sought if available, and risk factors are present. 
ECG or cardiology consults should only be indicated if cardiac 
risk factors are identified through pre-treatment assessments. 
Each patient should have an individual risk stratification, and 
published clinical guidelines should serve as a supplement 
to the physician’s expertise. It is the primary responsibility 
of the psychiatry provider, primary care physicians and/or 
pediatricians to mitigate the risk of QTc prolongation from a 
psychiatric drug, while being mindful of potential negative 
psychological effects that may arise from withholding drugs 
due to an excessive fear of cardiac adverse events.

Table 1. Examples of Psychiatric Medications and Associated TdP Risk 
Category, Pediatric Labelling, and Availability in Canada

Drug Class Generic Drug Name
Brand Names 
Marketed in 
Canada (66)

Credible-
Meds TdP 
Risk Cat-
egorya(67)

Health Canada 
Indications 

for Pediatric 
Psychiatry

Formulations 
Commercially 

Available in Canada 
(per product labelling)b

References

Tricyclic 
antidepressants 
(TCAs)

amitriptyline Elavil C None Oral tablet (68)

clomipramine Anafranil C None Oral tablet
Oral capsule (69, 70)

desipramine
formerly 
marketed 
brand name 
Norpramin

P None Oral tablet (71)

doxepin Silenor,
Sinequan C None Oral tablet

Oral capsule (72-73)

imipramine
formerly 
marketed 
brand name 
Tofranil

P None Oral tablet (74)

nortriptyline Aventyl P None Oral capsule (75)

Selective 
serotonin 
reuptake 
inhibitors 
(SSRIs)

citalopram Celexa, CTP 
30 K None Oral tablet (76-77)

escitalopram Cipralex K None Oral tablet
Orodispersible tablet (78-79)

fluoxetine Prozac C None Oral capsule
Oral solution (80-81)

fluvoxamine Luvox C None Oral tablet (82)

paroxetine Paxil, Paxil 
CR C None

Oral tablet
Oral tablet 
(controlled-release)

(83-84)

sertraline Zoloft C None Oral capsule (85)
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Table 1. Examples of Psychiatric Medications and Associated TdP Risk 
Category, Pediatric Labelling, and Availability in Canada

Drug Class Generic Drug Name
Brand Names 
Marketed in 
Canada (66)

Credible-
Meds TdP 
Risk Cat-
egorya(67)

Health Canada 
Indications 

for Pediatric 
Psychiatry

Formulations 
Commercially 

Available in Canada 
(per product labelling)b

References

Serotonin-
norepinephrine 
reuptake 
inhibitors 
(SNRIs)

desvenlafaxine Pristiq N None Oral tablet (extended-
release) (86)

duloxetine Cymbalta N None Oral capsule 
(delayed-release) (87)

venlafaxine Effexor XR P None Oral capsule 
(extended-release) (88)

levomilnacipram Fetzima N None Oral capsule 
(extended- release) (89)

vortioxetine Trintellix N None Oral tablet (90)
vilazodone Viibryd N None Oral tablet (91)

Selective 
norepinephrine 
reuptake 
inhibitors 
(sNRIs)

atomoxetine
formerly 
marketed 
brand name 
Strattera

P ADHD (6 years 
and older) Oral capsule (92)

Norepinephrine-
dopamine 
reuptake inhibitor 
(NDRI)

bupropion

Zyban, 
Wellbutrin 
XL, formerly 
marketed 
brand name 
Wellbutrin SR

N None
Oral tablet (extended-
release, sustained-
release)

(93-95)

Serotonin-2 
antagonist/
reuptake inhibitor 
(SARI)

trazodone
formerly 
marketed 
brand name 
Desyrel

C None Oral tablet (96)

Noradrenergic/
specific 
serotonergic 
antidepressant 
(NaSSa)

mirtazapine Remeron, 
Remeron RD P None

Oral tablet
Oral disintegrating 
tablet

(97-98)
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Table 1. Examples of Psychiatric Medications and Associated TdP Risk 
Category, Pediatric Labelling, and Availability in Canada

Drug Class Generic Drug Name
Brand Names 
Marketed in 
Canada (66)

Credible-
Meds TdP 
Risk Cat-
egorya(67)

Health Canada 
Indications 

for Pediatric 
Psychiatry

Formulations 
Commercially 

Available in Canada 
(per product labelling)b

References

First generation 
antipsychotics 
(FGAs)

chlorpromazine
formerly 
marketed 
brand name 
Largactil

K None Oral tablet (99)

haloperidol
formerly 
marketed 
brand name 
Haldol

K None

Oral tablet
Intramuscular 
injection
(short-acting; 
haloperidol decanoate 
long-acting)

(100-102)

loxapine Xylac, 
Loxapac IM N None

Oral tablet
Intramuscular 
injection

(103-104)

methotrimeprazine/
levomepromazine

Methoprazine, 
Nozinan K

Psychotic 
disturbances 

(acute and chronic 
schizophrenias, 

manic-depressive 
syndromes, 

senile psychoses) 
(1-18 years of 

age); sedative for 
insomnia (1-18 
years of age)

Oral tablet
Intramuscular/
intravenous injection

(105-106)

pimozide K None Oral tablet (107)

zuclopenthixol

Clopixol, 
Clopixol 
Acuphase, 
Clopixol 
Depot

P None

Oral tablet
Intramuscular 
injection
(zuclopenthixol 
acetate short-acting; 
zuclopenthixol 
decanoate depot)

(108)
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Table 1. Examples of Psychiatric Medications and Associated TdP Risk 
Category, Pediatric Labelling, and Availability in Canada

Drug Class Generic Drug Name
Brand Names 
Marketed in 
Canada (66)

Credible-
Meds TdP 
Risk Cat-
egorya(67)

Health Canada 
Indications 

for Pediatric 
Psychiatry

Formulations 
Commercially 

Available in Canada 
(per product labelling)b

References

Second 
generation 
antipsychotics 
(SGAs)

asenapine Saphris P None Oral sublingual tablet (109)
clozapine Clozaril P None Oral tablet (110)

lurasidone Latuda P

Schizophrenia 
(15-17 years of 

age); monotherapy 
for the acute 
management 
of depressive 
episodes in 

Bipolar I disorder 
(13-17 years of 

age)

Oral tablet (111)

olanzapine

Zyprexa, 
Zyprexa 
Zydis, 
Zyprexa 
IntraMuscular

C None

Oral tablet
Oral disintegrating 
tablet
Intramuscular 
injection

(112)

paliperidone
Invega, Invega 
Sustenna, 
Invega Trinza

P None

Oral tablet (extended-
release)
Intramuscular 
injection (prolonged-
release)

(113-115)

quetiapine Seroquel, 
Seroquel XR C None

Oral tablet
Oral tablet (extended-
release)

(116-117)

risperidone

Risperdal 
Consta, 
Perseris, 
Okedi, 
formerly 
marketed 
brand name 
Risperdal

C None

Oral tablet
Oral solution
Intramuscular 
injection (prolonged-
release)
Subcutaneous 
injection (extended-
release)

(118-121)

ziprasidone Zeldox C None Oral capsule (122)

Third generation 
antipsychotic 
(TGA)

aripiprazole

Abilify, 
Abilify 
Maintena, 
Abilify 
Asimtufii

P

Oral: 
Schizophrenia 
(15-17 years of 

age); monotherapy 
in the acute 
treatment of 

manic or mixed 
episodes in 

Bipolar I disorder 
(13-17 years of 

age);
Injection: none

Oral tablet
Intramuscular 
injection (prolonged-
release)

(123-124)

brexpiprazole Rexulti N None Oral tablet (125)
cariprazine Vraylar N None Oral capsule (126)
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Table 1. Examples of Psychiatric Medications and Associated TdP Risk 
Category, Pediatric Labelling, and Availability in Canada

Drug Class Generic Drug Name
Brand Names 
Marketed in 
Canada (66)

Credible-
Meds TdP 
Risk Cat-
egorya(67)

Health Canada 
Indications 

for Pediatric 
Psychiatry

Formulations 
Commercially 

Available in Canada 
(per product labelling)b

References

Mood stabilizers

divalproex Epival Not 
listed None Oral tablet (delayed-

release) (127)

lamotrigine Lamictal N None
Oral tablet
Oral dispersible 
tablets

(128)

lithium
Lithmax, 
Lithane, 
Carbolith

P

Manic episodes 
of manic-

depressive illness; 
maintenance 

therapy in bipolar 
manic-depressive 
patients (with a 

history of mania) 
(12 years and 

older)
Note: Lithane 

monograph states 
that there is no 
Health Canada 

authorized 
indication in 

under 18 years of 
age

Oral tablet (sustained-
release)
Oral capsule (129-131)

valproic acid Depakene N None
Oral capsule
Oral capsule (enteric-
coated)
Oral solution

(132)

Psychostimulants

amphetamine 
(mixed salts) Adderall XR A ADHD (6 years 

and older)
Oral capsule 
(extended-release) (133)

dextroamphetamine
Dexedrine, 
Dexedrine 
Spansule (56)

A

ADHD (6 years 
and older); 

adjunctive therapy 
of narcolepsy (6 
years and older)

Oral tablet
Oral capsule 
(sustained-release)

(134)

lisdexamfetamine Vyvanse A ADHD (6 years 
and older)

Oral capsule
Oral chewable tablet (135)

methylphenidate
Biphentin, 
Concerta, 
Foquest, 
Quillivant ER

A

ADHD (6 years 
and older)

Apo-
Methylphenidate 

SR: ADHD (6 
years and older), 
narcolepsy (6-18 

years of age)
Quillivant ER: 
ADHD (6-12 
years of age)

Oral tablet
Oral tablet (extended-
release)
Oral capsule 
(controlled-release)
Oral solution 
(extended-release)

(136-140)
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Table 1. Examples of Psychiatric Medications and Associated TdP Risk 
Category, Pediatric Labelling, and Availability in Canada

Drug Class Generic Drug Name
Brand Names 
Marketed in 
Canada (66)

Credible-
Meds TdP 
Risk Cat-
egorya(67)

Health Canada 
Indications 

for Pediatric 
Psychiatry

Formulations 
Commercially 

Available in Canada 
(per product labelling)b

References

Alpha-2 agonists

clonidine

formerly 
marketed 
brand names 
Catapres, 
Dixarit

N None Oral tablet (141)

guanfacine Intuniv XR N

ADHD 
monotherapy and 
adjunctive therapy 

(6-17 years of 
age)

Oral tablet
(extended-release) (142)

Benzodiazepines

clonazepam Rivotril N None Oral tablet (143)

lorazepam Ativan N None
Oral tablet
Oral sublingual tablet
Intramuscular/
intravenous injection

(144-145)

Others

melatonin N None
Oral sublingual tablet
Oral capsule
Liquid
Gums

(146-147)

n-acetylcysteine N/A None Solution for Injection, 
Inhalation, and Oral (148)

oxcarbazepine Trileptal N/A None Oral tablet
Oral suspension (149)

prazosin Apo-Prazo N/A None Oral tablet (150)

propranolol Hemangiol N None

Oral tablet
Oral solution
Oral capsule 
(extended-release)
Intravenous solution

(151-154)

zolpidem Sublinox N None Oral disintegrating 
tablet (155-156)

zopiclone Imovane N None Oral tablet (157)

aK = Known Risk of TdP; P = Possible Risk of TdP; C = Conditional Risk of TdP; A = Avoid in Congenital Long QT 
Syndrome; N = No QT risk category assigned; N/A = Not in CredibleMeds
bUnless otherwise specified, drug formulations are immediate-release
All information retrieved from Health Canada Drug Product Database and CredibleMeds on 10-Jul-2024. Please refer to source 
websites for the most up-to-date information.
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Abstract
Background: Children with chronic physical illness are more likely to experience adverse mental health; however, the extent of 
their mental health service use is relatively unknown. Objectives: This study described the patterns of mental health service use 
over 24 months and identified sociodemographic and health-related factors associated with patterns of use among children with 
chronic physical illness. Methods: Data come from a longitudinal study of 263 children ages 2 to 16 years with chronic physical 
illness. Measures of mental health service use were parent-reported. Results: Approximately one quarter of parents reported that 
their child had some form of contact with a health professional for their mental health. Latent class analyses at baseline and 24 
months determined a two-class model with one class reporting any service contact for their mental health (11.4-16.4%) while the 
second class reported no service use (88.6-83.7%). Child age (OR = 1.30 [1.15, 1.46]), comorbid mental health conditions (OR = 
5.58 [2.19, 14.18]), elevated disability (OR = 1.09 [1.02, 1.17]), and higher parental educational attainment (OR = 3.12 [1.56, 6.26]) 
were associated with any service use class. Conclusion: Mental health service needs are common in children with chronic physical 
illness, and use of mental health services is related to sociodemographic and health-related factors. These results underscore the 
need to integrate physical and mental health services in this population. Future research among more diverse samples using data 
linkages to health records should be undertaken to mitigate the potential limitations of parent-reported service use.
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Introduction

M ental health conditions among children (<18 years of age) 
are common: recent estimates suggest 18-20% of children 

meet criteria for a mental health condition (i.e., experience 
symptoms that meet thresholds for a formal diagnosis) over a 
six-month period (1). From 2006 to 2016, higher demand for 
child mental health services resulted in an over $220M annual 
increase in hospital costs (2). In Ontario, the burden on families 
has an estimated annual economic impact of $421M in indirect 
health care costs (2). Additionally, from 2006 to 2017, there 
was a 72% increase in emergency department visits and a 79% 
rise in hospitalizations (2), which are the most expensive forms 
of service provision (3). Despite these sobering statistics, only 
one-third of children with a mental health condition report that 
they had contact with a mental health professional (1).

The burden of a mental health condition in childhood is not 
homogeneous, and evidence shows that children with chronic 
physical illness (e.g., diabetes, epilepsy) are at increased risk for 
co-occurring mental health conditions (herein multimorbidity) 
(4). Specifically, children with physical illness have an 81% 
higher incident rate for depression and 64% higher incident rate 

for anxiety compared to children without a physical illness (4). 
Youth with physical illness also report increased suicidality, 
an association that is further strengthened in the presence of 
multimorbidity (5,6). Furthermore, evidence from population 
and clinical studies suggests that the risk for multimorbidity 
is similar across different types of physical illnesses (7,8). 
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 (9). While mental health service use among Canadian 
children has increased dramatically in the past two decades, 
evidence on mental health service use among children with 
physical illness or multimorbidity is limited (3). Population-
based research has found that young people with multimorbidity 
reported increased mental health service use compared to those 
with only mental health conditions or substance use disorders 
(10). However, this finding was not replicated in a clinical 
sample of youth—those with multimorbidity had lower odds of 
receiving inpatient mental health services and shorter hospital 
lengths of stay compared to those with mental health conditions 
only (11).
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When discussing mental health services, it is appropriate to 
define which specific services are included and to differentiate 
between service access and service use. The Canadian Mental 
Health Association defines mental health service access as 
the timely availability of services from both medical (e.g., 
physicians, psychologists) and non-medical professionals (e.g., 
case workers, school counsellors) (12). Whereas the National 
Hospital Discharge Survey defines mental health service use as 
the frequency of discharges, days of care, and average length of 
stay in hospital (13). The present study focused on service use 
rather than service availability and included the reported use 
to both medical and non-medical professionals, as well as the 
number of hospitalizations.
Health services research is often guided by the Andersen Model 
of Health Service Use (online supplement), which theorizes that 
individual health service use is a function of the predisposition 
to use services, factors which enable or impede use, and need 
for care (14). Predisposing factors relevant to the mental 
health service use of children with physical illness include 
demographic (i.e., child age, sex) and social characteristics (i.e., 
parent education, marital status). Previous findings suggest 
older (15,16) and female children (17,18) are more likely to 
report mental health service use. Single-parent households have 
also been associated with increased service use (19), and parent 
education is positively associated with mental health literacy 
(20–22). Enabling factors include family functioning, parent 
income, and community marginalization. Evidence suggests 
that better family functioning is associated with lower odds 
of using child mental health services and shorter durations in 
hospital (23). While evidence suggests an association between 
low income and risk for a mental health condition, it is unclear 
whether this increased risk translates to increased mental health 
service use, or if these children face additional barriers to 
seeking care (24–26). A Canadian study found an association 
between multimorbidity and marginalization (27); however, 
findings were not specific to physical-mental multimorbidity 
nor children. Need factors include physical functioning and 
health status. It is inferred that those with lower physical 
functioning or experiencing multimorbidity would report more 
mental health service use.
Despite the knowledge gains in this population, gaps remain 
in our understanding of how mental health service use for 
children with physical illness changes over time. Identifying 
patterns of service use, how they may change over time, and 
the sociodemographic and health-related factors that may 
influence these patterns is critical. This information is essential 
to inform public health strategies and clinical practices, 
supporting children as they interact with the health system to 
optimize their health outcomes. This study had three objectives: 
1—describe the frequency and types of mental health services 
used; 2—identify patterns of mental health service use over 
24 months using latent analysis modelling; and, 3—guided 
by the Anderson Model of Health Service Use, investigate 
sociodemographic and health-related correlates of mental 
health service use among children with physical illness.

Methods

Study design and sample
Data come from the Multimorbidity in Children and Youth 
Across the Life-course (MY LIFE), an ongoing prospective 
study of children with chronic physical illness. Details, 
including eligibility criteria and study procedure, have been 
previously published (28). Briefly, children aged 2 to 16 
years and their parents were recruited from outpatient clinics 
at a pediatric hospital in Ontario, Canada, between 2017 and 
2019. After baseline, children and their families were 
followed with assessments at 6, 12, and 24 months using 
structured interviews and self-reported questionnaires. Of the 
610 potential participants approached by staff, 508 (83%) 
were eligible to participate, and 263 (52%) consented and 
enrolled in the study.

Measures

Mental health service use

Parents reported on the past 12-month use of mental health 
services for their children, which included questions adapted 
from the Canadian Community Health Survey—Mental 
Health, conducted by Statistics Canada (29). Questions 
regarding mental health-related hospitalizations asked 
parents whether their child had been hospitalized 
overnight or longer, the number of times they had been 
hospitalized, and the length of stay in the hospital. Parents 
were also asked, “During the past 12 months, has your child 
seen, or talked on the telephone to a [health professional] 
about problems with his/her emotions or mental health?” 
Health professionals included psychiatrists, family doctors, 
general practitioners, psychologists, nurses, social workers, 
counsellors, case workers, psychotherapists, or any other 
health professionals. Separate questions were asked for each 
health professional. If endorsing contact, parents were asked 
about the frequency of contacts with the specific health 
professional during the past 12 months. Parents were also 
asked to quantify 12-month out-of-pocket expenses for visits, 
medications, tests, and services associated with their 
child’s emotional and mental health.

Mental health conditions

The Mini International Neuropsychiatric Interview for Children 
and Adolescents (MINI-KID) is a parent-reported 
structured diagnostic interview designed to assess the 
presence of one or more mental health conditions in 
children over the past six months (30). Responses to items in 
the MINI-KID are binary, and children meeting diagnostic 
thresholds for at least one mental health condition were 
classified as positive for multimorbidity. Common mental 
health conditions in childhood were assessed: major 
depressive episode, generalized anxiety disorder, 
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separation anxiety disorder, social anxiety disorder, specific 
phobia, attention-deficit hyperactivity disorder, oppositional 
defiant disorder, J Can Acad Child and conduct Adolesc 
Psychiatrydisorder (31). , 34:3, Dec 2025The MINI-KID has 
strong psychometric properties and has been found to be both 
reliable and valid in population (average test-retest reliability 
κ = 0.62) and clinical samples of children (average test-retest 
reliability κ = 0.52) (32,33).

Disability

The 12-item World Health Organization Disability 
Assessment Schedule 2.0 (WHODAS 2.0) was used to 
measure disability in children. Items are scored on a five-
point scale and summed to compute an overall functioning 
score (higher scores indicate more impairment) over the past 
30 days in the domains of cognition, mobility, self-care, 
getting along, life activities, and participation (34). This 
scale has been psychometrically validated in child 
populations, including those with physical illness (35–38).

Parental stress
The 18-item Parental Stress Scale was used to measure 
parenting-related stress. Using a five-point scale, scores range 
from 18 to 90, with higher total scores representing a greater 
level of parenting stress (39). The scale has been found to 
be valid and reliable in a clinical sample of parents of 
children with physical illness (40).

Community marginalization

The 2016 Ontario Marginalization Index is an area-
based index used to examine differences in marginalization 
between geographic areas at several geographical levels 
(41,42). These dimensions included residential 
instability, material deprivation, dependency, and ethnic 
concentration. Using postal codes, factor scores were 
assigned for each participant corresponding to their 
dissemination and census metropolitan areas. Postal codes 
were linked using the 2017 Postal Code Conversion File 
(PCCF+) developed by Statistics Canada. Each dimension 
includes a factor score that has a mean of zero and a standard 
deviation of one (41). The average marginalization score for 
all participants for each dimension was calculated. Of the 263 
children in MY LIFE, seven (2.7%) could not be linked to a 
specific dissemination area through the PCCF+ and were 
excluded from the analysis.

Sociodemographic factors

Sociodemographic characteristics included child and parent 
age, sex, ethnicity (White or non-White), and country of birth 
(Canada or not Canada). Marital status (partnered or not 
partnered), parent education (postsecondary graduate or not), 
and before-tax household income (above or below the median 
household income for Canadian households of one or more 
people [≥$90,000]) were parent-reported (43).
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Analysis
Descriptive statistics were generated to characterize the 
patterns of contact with mental health professionals, number 
of hospitalizations, lengths of stay, and out-of-pocket costs 
associated with mental health services and products.
Use patterns for child mental health services were estimated 
using latent class analysis at baseline and at 24 months to 
determine if different subgroups emerged over time (44,45). 
Model fit was examined with the bootstrap likelihood ratio 
test (BLRT), Akaike’s information criterion (AIC), Bayesian 
information criterion (BIC), and entropy values. It was 
determined a priori that class sizes must be ≥5% of the total 
sample size for the selected model (46). Selected indicator 
variables were (1) hospitalizations, (2) contact with health 
professionals, and (3) time since diagnosis of physical illness. 
Chi-square tests examined differences in indicator variables 
between latent subgroups.
Logistic regression was used to examine sociodemographic and 
health-related factors associated with patterns of mental health 
service use among children at 24 months (latent class analysis 
indicated that the best-fitting solution had two groups). Variables 
were added in sequential blocks (according to Andersen’s 
Model) to determine their relative contribution to the prediction 
model; odds ratios (ORs) and 95% confidence intervals (CIs) 
were computed. The first block included child age and sex. 
The second block added MINI-KID and WHODAS 2.0 scores. 
The third block added parents’ marital status, education, 
and household income. The final block added community 
marginalization. At 24 months, 38 (14.4%) participants had 
missing data at the item-level, which were imputed using the 
recommended approaches for the respective measure.
Descriptive and logistic regression analyses were conducted 
using SAS Studio software (SAS Institute, V9.0.4), and latent 
class analyses were conducted using Mplus software (Muthen 
& Muthen, V8) (47). All hypothesis tests were two-sided with 
α=.05.

Results
Table 1 shows the descriptive characteristics of the sample. 
The mean age of children at baseline was 9.4 (4.2) years, and 
125 (47.5%) were female. The distribution of physical illness 
was: 73 (27.8%) rheumatological, 54 (20.5%) respiratory, 12 
(4.6%) neurological, 29 (11%) hematological, 34 (12.9%) 
gastroenterological, 38 (14.4%) endocrine, and 23 (8.7%) 
dermatological. Measured using the MINI-KID, there was 
no significant difference between baseline and 24 months for 
prevalence of mood (McNemar’s χ2=0.04; p=.85), anxiety 
(McNemar’s χ2=0.15; p=.70), or behavioural disorders 
(McNemar’s χ2=0.84; p=.36). There were 19 (7.2%) children 
who screened negative on the MINI-KID and reported contact 
with a health professional for their mental health. There were 
also 87 (33.1%) children who screened positive on the MINI-
KID and did not report any health professional contact for their 
mental health.
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Table 1. Descriptive characteristics of the sample at baseline and 24 months.
Baseline 24 months

Mean (SD; IQR) Mean (SD; IQR)
Child age, years 9.4 (4.2; 6.7) 11.4 (4.2; 6.7)
Child disability, WHODAS 2.0 19.9 (7.0; 9.0) 17.7 (6.4; 7.0)
Parent age, years 40.5 (6.5; 9.0) 42.5 (6.5; 8.9)

% (n) % (n)
Child sex, female 47.5 (125) 47.5 (125)
Child mental health condition, MINI-KID 31.2 (82) 29.0 (76)
Mood disorders 8.0 (21) 7.6 (20)
Anxiety disorders 26.6 (70) 23.2 (61)
Behavioral disorders 16.0 (42) 17.5 (46)
Parent education, post-secondary graduate 86.0 (228) 81.0 (213)
Household income, ≥$90,000 59.8 (156) 67.4 (153)
SD = standard deviation; IQR = interquartile range; WHODAS 2.0 = World Health Organization Disability Assessment 
Schedule 2.0; MINI-KID = Mini International Neuropsychiatric Interview for Children and Adolescents

Parent-reported contacts with health professionals and 
hospitalizations for the mental health of their children across 
all timepoints are shown in Table 2. The health professional 
most frequently contacted was social workers, who included 
counsellors, case workers, and psychotherapists. Of the 65 
children with reported contact with a health professional 
across all timepoints, 73.8% had contact with multiple types of 
professionals. Hospitalizations were most frequently reported 
at 6 months and declined at 12 and 24 months. Seven children 
who were hospitalized did not have contact with a health 
professional regarding their emotional or mental health. Across 
all time points, there were 12 instances where parents reported 
that their child had been hospitalized at least once. Of these, 
the median number of hospitalizations was 1.0 (interquartile 
range=1.0), and the median length of stay was five days 
(interquartile range=9.0).

Average out-of-pocket costs for child mental health services 
and products are shown in Figure 1 (Panels A-C). Across all 
timepoints, the average costs during the past 12 months were 
highly skewed and varied widely, ranging from $0 to $10,000, 
with a median of $0 and an average of $235.06. Parents above 
the median household income paid higher costs at 24 months 
compared to parents below the median household income 
(Panel A). For parents who reported any contact with a health 
professional for their child (Panel B), the average cost was 
$539.33; however, the same range ($10,000) and median 
($0) were found. A similar pattern was found across income 
levels for participants who reported any service. Children 
with multimorbidity had higher costs compared to those with 
physical illness only at all timepoints, except 6 months 
(Panel C).
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Latent class analyses for mental health service use at baseline 
and at 24 months indicated that a two-class solution best fit 
the data (Table 3). At baseline, children in class 1 reported any 
form of contact with a health professional regarding emotional 
or mental health; those in class 2 did not report any contact. 
Children who had been hospitalized were relatively evenly 
distributed between the two classes, and time since physical 
illness diagnosis did not differ between classes (χ2=2.53; 
p=.47). At 24 months, children in the first class reported any 
form of mental health service use and included all who reported 
hospitalization (n=43). Children in the second class did not 
report any service use or hospitalizations within the previous 12 
months (n=220). Time since diagnosis did not differ between 
classes at 24 months (X2=2.90; p=.41). Figure 2 shows the 
conditional item probability plot for the two-class latent model, 
including all indicators of contact with a health professional at 
24 months.
Results from the logistic regression model are shown in Table 
4. In the fully-adjusted model, older child age (OR=1.26 [1.12,
1.42]), mental health conditions (OR=4.90 [1.86, 12.95]),
higher level of disability (OR=1.09 [1.02, 1.17]), and higher
parental education (OR=7.44 [1.22, 45.45]) were associated
with mental health service use (class 2 membership).

Table 3 - Model fit indices for latent class analysis at baseline
Time Solution BIC AIC BLRT p-value Entropy Class sizes

Baseline

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%

24-months

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%

Figure 1A: Out of pocket expenses for parents above the median household 
income compared to parents below the median household income.
Figure 1B: Out of pocket expenses for parents who reported any contact 
with a health professional for their child.
Figure 1C: Out of pocket expenses for children with multimorbidity. 

Figure 2: Conditional item probability plot for the two-class latent model, 
including all indicators of contact with a health professional at 24 months.
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Table 4. Associations between mental health service use and sociodemographic and health-related factors
Model 1

(Block 1+2)
Model 2

(Block 1+2+3)
Model 3

(Fully-adjusted)
Child age 1.23 (1.11, 1.36)*** 1.25 (1.12, 1.39)*** 1.26 (1.12, 1.42)***
Female child 1.61 (0.73, 3.52) 2.26 (0.96, 5.31) 2.11 (0.87, 5.12)
Child mental health condition 5.06 (2.17, 11.82)*** 4.97 (1.99, 12.41)*** 4.90 (1.86, 12.95)**
Child disability 1.05 (0.99, 1.11) 1.08 (1.01, 1.16)* 1.09 (1.02, 1.17)*
Parent stress - 1.02 (0.98, 1.07) 1.02 (0.98, 1.07)
Post-secondary graduate - 7.37 (1.18, 45.96)* 7.44 (1.22, 45.45)*
Household income ≥$90,000 - 2.08 (0.75, 5.80) 2.12 (0.70, 6.39)
Marginalization, ON-MARG
More instability - - 1.02 (0.38, 2.70)
More deprivation - - 1.46 (0.59, 3.64)
More dependency - - 0.72 (0.26, 1.99)
Higher ethnic concentration - - 0.50 (0.19, 1.36)
C-Statistic 0.83 0.87 0.88
Significant at *p < .05, **p < .01, ***p < .001.
Data are OR (95% CI).

Discussion
Approximately one quarter of parents reported that their child 
had some form of contact with a health professional for their 
mental health across all timepoints—a finding consistent with 
an epidemiological sample of children with chronic physical 
illness (48). However, different children were accessing services 
(often multiple) at different time points. Guided by Andersen’s 
Model, this study also found that predisposing factors of child 
age, parent education, and need factors of child mental health 
and physical disability were associated with mental health 
service use.
Findings suggest that children and their families may often seek 
out more than one type of health professional to meet their mental 
health care needs. Previous evidence pointed to family doctors 
as a primary point of contact for children with physical illness, 
but 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 (49). The most frequently contacted 
health professionals were social workers, counsellors, case 
workers, and psychotherapists. The wide range of professionals 
accessed underscores the importance of establishing integrated 
care teams to support the physical and mental health of children. 
However, results were unable to identify whether these health 
professionals were accessed on an inpatient or outpatient basis, 
which may have broader implications for resource utilization. 
Further research is required.
Length of stay in hospital was consistent with previous 
estimates from administrative data on mental health admissions 
in pediatric units in Ontario (50). While hospitalizations are 

covered under provincial health insurance, it remains the largest 
expense in the care for children with a mental health condition 
(51).
Additionally, out-of-pocket costs associated with child mental 
health were highly variable. Thus, inferences from the cost 
patterns suggesting that families with higher incomes may spend 
more to help meet the needs of their children are not definitive 
and require more research. A mixed methods approach that 
examines the factors which may influence increased out-of-
pocket costs and the decisions families make when allocating 
such costs within family budgets is encouraged.
Latent class analysis showed a two-class solution that differed 
with regard to predisposing and need factors among those who 
did and did not report service use. Child age was positively 
associated with service use, a finding consistent with U.S. 
national data that reported adolescents 12 to 15 years were 
more likely to use services than children 8 to 11 years (15).
Other findings have described that the increase in service use 
in adolescents may plateau by 14 to 15 years (16). Research is 
needed to determine whether this increase in service use among 
children with physical illness and multimorbidity continues/
plateaus in young adulthood to assist with service planning. 
Among children with physical illness, previous research has 
found higher odds of six-month multimorbidity in older children 
(7) and suggests that increased prevalence of mental health
conditions may precipitate the need for services. Similarly, child 
disability, which is associated with increased risk of a mental
health condition (7,9), was also higher among those reporting
service use. Child disability may be a key modifiable factor to
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help reduce the incidence of multimorbidity and, subsequently, 
the need for mental health services.
Service use was nearly five times greater among those with 
multimorbidity compared to those with physical illness 
only. However, not all children who screened positive on the 
MINI-KID also reported that they had accessed mental health 
services. This may be a function of the limited time frame of the 
assessment. It is also possible that children with multimorbidity 
were not experiencing symptoms requiring treatment or 
that their mental health condition was stable, and they were 
managing without services, or that they needed services but 
were unable to or did not access them within this timeframe. 
Additionally, several children without multimorbidity reported 
some form of mental health service use during the study. These 
findings highlight that although some children may not attain a 
threshold of clinical diagnosis, they experience symptoms and 
are seeking out services to address their mental health. This 
association between multimorbidity and mental health service 
use underscores the importance of routine symptom monitoring 
for children with physical illness with integrated physical and 
mental health services.
Finally, the higher odds of reporting service use for children 
whose parents had higher education may be a proxy for 
mental health literacy. Previous findings have described a 
positive association between higher educational attainment and 
increased mental health literacy (20–22) suggesting that more 
education increases opportunities to learn about mental health. 
Alternatively, inadequate mental health literacy is a primary 
source of treatment delay or avoidance (52).
Findings support the validity of the Andersen Model of Health 
Service Use among children with physical illness, emphasizing 
the importance of predisposing (i.e., age, parent education) 
and need factors (i.e., disability, multimorbidity) in this 
population’s use of mental health services (53). No enabling 
factors were associated with mental health service use. It is 
possible that within the Canadian context of universal health 
care, the influence of these factors is attenuated, and any 
variance they explain in the outcome is already captured in the 
model. For instance, while household income may facilitate 
access to private health services, it may have a smaller effect 
on the use of publicly-funded services, including physician 
visits or hospitalizations. Likewise, indicators of community-
level marginalization also had no association with service use. 
Research with more diverse samples can help elucidate the 
influence of these factors more definitively on mental health 
service use in Canadian children with physical illness.
Strengths of this study include a wide array of chronic physical 
illnesses representing broad coverage of this population of 
children. Evidence suggests that differences in risk for mental 
health conditions and use of mental health services may be 
negligible across different types of physical illnesses (7,54–56). 
Nonetheless, findings from this study should be interpreted in 
the context of its limitations. Mental health service use was 
parent-reported, which may underreport service use, especially 
among older children. It is possible that parents may not be 

aware of all the services their children access, including those 
within the school system. The timing of contacts (e.g., contact 
with primary care and subsequent referral to a psychiatrist) 
could not be ascertained, nor could it be determined whether 
children received services within an integrated care setting. It 
was also unknown whether hospitalizations were experienced 
in acute or long-term care facilities. Out-of-pocket costs were 
parent-reported based on the previous 12 months and likely 
include measurement error; thus, those data are exploratory. 
It is possible that parents reported costs and no services; for 
example, in cases where child mental health was stable, there 
may be no contact with a health professional, but costs to refill 
medications or use of alternative/complementary treatments 
without the advice of health professionals (e.g., vitamins, 
herbs, SAD light). The relatively small proportion of children 
who used services may have limited class delineation in the 
latent class analysis. Finally, the generalizability of findings 
may be limited. Compared to children with physical illness 
who participated in the Ontario Child Health Study (57), the 
current study over-represented White (88% vs. 67%) and 
low-education families (24% vs. 11%), but under-represented 
single-parent (13% vs. 20%) and immigrant (15% vs. 25%) 
families. Other sociodemographic characteristics were similar 
between the samples.
This study found that mental health service needs are common 
and varied among children with chronic physical illness, and 
children and their families often seek out more than one type of 
health professional to meet their mental health care needs. This 
finding has implications for system interventions that address 
mental health care-seeking behaviours. Care coordinators, 
or navigators, can play an important role for parents as they 
navigate mental health services for their children (49,58,59). 
Specifically, long-term navigators are preferred where parents 
can form lasting connections (49). Findings also demonstrate 
that while multimorbidity and disability resulted in increased 
use of mental health services, a proportion of children who did 
not screen positive for a mental health condition still reported 
mental health service use during the study. These findings 
highlight that behavioural interventions to support access and 
use of mental health care services need to be integrated across 
physical and mental health services to be more responsive to the 
prevention and early identification of mental health conditions, 
as well as provide appropriate and timely access to mental 
health services.

Conflicts of interest
The authors have no conflicts of interest to disclose.



26� J Can Acad Child Adolesc Psychiatry, 34:3, Dec 2025

Mental Health Service Use Among Children with Chronic Physical Illness

References
1. Georgiades K, Duncan L, Wang L, et al. Six-month preva-

lence of mental disorders and service contacts among chil-
dren and youth in Ontario: Evidence from the 2014 On-
tario Child Health Study. Canadian Journal of Psychiatry.
2019;64(4):246–255.

2. Children’s Mental Health Ontario (CMHO). Annual Re-
port Card: The burden of kids mental illness on families
and the economy. Toronto: CMHO; 2019.

3. Gandhi S, Chiu M, Lam K, et al. Mental health service use
among children and youth in Ontario: population-based
trends over time. Canadian Journal of Psychiatry.
2016;61(2):119–124.

4. Barker MM, Beresford B, Fraser LK. Incidence of anxiety
and depression in children and young people with life-lim-
iting conditions. Pediatric Research. 2023;93:2081–2090.

5. Ferro MA, Rhodes AE, Kimber M, et al. Suicidal be-
haviour among adolescents and young adults with self-re-
ported chronic illness. Canadian Journal of Psychiatry.
2017;62(12):845–853.

6. Fearon D, Luther A, Browne D, Colman I, Dubin JA,
Duncan L, Ferro MA. Morbidity, suicidal ideation and
suicide attempts among youth in Canada: A national-
ly-representative study. Canadian Journal of Psychiatry.
2025;70(12):906-913.

7. Ferro MA, Qureshi S, Van Lieshout RJ, et al. Prevalence
and correlates of physical-mental multimorbidity in outpa-
tient children from a pediatric hospital in Canada. Canadi-
an Journal of Psychiatry. 2022;67(8):626–637.

8. Ferro MA. Major depressive disorder, suicidal behaviour,
bipolar disorder, and generalised anxiety disorder among
emerging adults with and without chronic health conditions. 
Epidemiology and Psychiatric Sciences. 2016;25(5):462–
474.

9. Ferro MA, Chan CKY, Lipman EL, et al. Continuity of
mental disorders in children with chronic physical illness.
European Child and Adolescent Psychiatry. 2024;33:3593–
3602.

10. Reaume SV, Luther AWM, Ferro MA. Physical morbidi-
ty and mental health care among young people. Journal of
Adolescent Health. 2021;68(3):540–547.

11. Ferro MA, Lipman EL, Lieshout RJ, et al. Mental–physi-
cal multimorbidity in youth: Associations with individual,
family, and health service use outcomes. Child Psychiatry
and Human Development. 2019;50:400–410.

12. Canadian Mental Health Association. Child and youth—
access to mental health promotion and mental health care
[Internet]. 2014. Available from: https://cmha. ca/docu-
ments/child-youth-accessmental-%0Dhealth-promotion-
mental- health-care.

13. Buie V, Owings M, DeFrance C, Golosinskiy A. National
Hospital Discharge Survey: 2006 summary. National Cen-
ter for Health Statistics. Vital Health Stat. 2010;13(168).

14. Andersen R, Newman JF. Societal and individual determi-
nants of medical care utilization in the United States. The
Milbank Memorial Fund Quarterly Health and Society.
1973;51(1):95-124.

15. Merikangas KR, He JP, Burstein M, et al. Lifetime preva-
lence of mental disorders in U.S. adolescents: results from
the National Comorbidity Survey Replication– Adolescent
Supplement (NCS-A). Journal of the American Academy
of Child and Adolescent Psychiatry. 2010;49(10).

16. Ringeisen H, Miller S, Munoz B, et al. Mental health
service use in adolescence: findings from the Nation-
al Survey on Drug Use and Health. Psychiatric Services.
2016;67(7):787–789.

17. Vingilis E, Wade T, Seeley J. Predictors of adolescent health 
care utilization. Journal of Adolescence. 2007;30(5):773–
800.

18. Bergeron E, Poirier LR, Fournier L, et al. Determinants of
service use among young Canadians with mental disorders.
Canadian Journal of Psychiatry. 2005;50(10):629–636.

19. Ryan SM, Jorm AF, Toumbourou JW, et al. Parent and
family factors associated with service use by young people
with mental health problems: a systematic review. Early
Intervention in Psychiatry. 2015;9(6):433–446.

20. Lee HY, Hwang J, Ball JG, et al. Is health literacy asso-
ciated with mental health literacy? Findings from Mental
Health Literacy Scale. Perspectives in Psychiatric Care.
2020;56(2):393–400.

21. Kaneko Y, Motohashi Y. Male gender and low education
with poor mental health literacy: a population-based study.
Journal of Epidemiology. 2007;17(4):114–119.

22. Reavley NJ, McCann TV, Jorm AF. Mental health litera-
cy in higher education students: mental health literacy in
higher education students. Early Intervention in Psychia-
try. 2012;6(1):45–52.

23. Ferro MA, Lipman EL, Van Lieshout RJ, et al. Mental–
physical multimorbidity in youth: associations with in-
dividual, family, and health service use outcomes. Child
Psychiatry and Human Development. 2019;50(3):400–10.

24. Kourgiantakis T, Markoulakis R, Lee E, et al. Access to
mental health and addiction services for youth and their
families in Ontario: perspectives of parents, youth, and
service providers. International Journal of Mental Health
Systems. 2023;17(1):4.

25. Gupta RPS, De Wit ML, McKeown D. The impact of pov-
erty on the current and future health status of children. Pae-
diatrics & Child Health. 2007;12(8):667–672.

26. Kinge JM, Øverland S, Flatø M, et al. Parental income and
mental disorders in children and adolescents: prospective
register-based study. International Journal of Epidemiolo-
gy. 2021;50(5):1615–1627.

27. Moin JS, Moineddin R, Upshur REG. Measuring the as-
sociation between marginalization and multimorbidity in



J Can Acad Child Adolesc Psychiatry, 34:3, Dec 2025� 27

Mental Health Service Use Among Children with Chronic Physical Illness

Ontario, Canada: A cross-sectional study. Journal of Multi-
morbidity and Comorbidity. 2018;8(1):2235042X1881493.

28. Ferro MA, Lipman EL, Van Lieshout RJ, et al. Multimor-
bidity in children and youth across the life-course (MY
LIFE): protocol of a Canadian prospective study. BMJ
Open. 2019;9(11):e034544.

29. Statistics Canada. Canadian Community Health Survey
(CCHS) – Mental Health. User guide: microdata files. Ot-
tawa: Statistics Canada; 2013.

30. Sheehan DV, Sheehan KH, Shytle RD, et al. Reliability and
validity of the Mini International Neuropsychiatric Inter-
view for Children and Adolescents (MINI-KID). Journal
of Clinical Psychiatry. 2010;71(3):313–326.

31. Polanczyk GV, Salum GA, Sugaya LS, et al. Annual re-
search review: A meta-analysis of the worldwide prev-
alence of mental disorders in children and adolescents.
Journal of Child Psychology and Psychiatry, and Allied
Disciplines. 2015;56(3):345–365.

32. Boyle MH, Duncan L, Georgiades K, et al. Classifying
child and adolescent psychiatric disorder by problem
checklists and standardized interviews: Classification by
checklists and interviews. International Journal of Methods
in Psychiatric Research. 2017;26(4):e1544.

33. Duncan L, Georgiades K, Wang L, et al. Psychometric
evaluation of the Mini International Neuropsychiatric In-
terview for Children and Adolescents (MINI-KID). Psy-
chological Assessment. 2018;30(7):916–928.

34. Üstün TB, Chatterji S, Kostanjsek N, et al. Developing
the World Health Organization Disability Assessment
Schedule 2.0. Bulletin of the World Health Organization.
2010;88(11):815–823.

35. Kimber M, Rehm J, Ferro MA. Measurement invariance of
the WHODAS 2.0 in a population-based sample of youth.
PLOS ONE. 2015;10(11):e0142385.

36. Tompke BK, Tang J, Oltean II, et al. Measurement in-
variance of the WHODAS 2.0 across youth with and
without physical or mental conditions. Assessment.
2020;27(7):1490–1501.

37. Ferro MA, Dol M, Basque D, et al. Validating the 12-item
proxy-administered World Health Organization Disability
Assessment Schedule (WHODAS) 2.0 in young children
with chronic physical illness in Canada. Disability and Re-
habilitation. 2023;45(19):3135–3142.

38. Ferro MA, Elgie M, Dol M, et al. Measurement invariance
of the 12-item self-administered World Health Organi-
zation Disability Assessment Schedule (WHODAS) 2.0
across early and late adolescents in Canada. Disability and
Rehabilitation. 2023;45(19):3118–3124.

39. Berry J, Jones W. The Parental Stress Scale: Initial psycho-
metric evidence. Journal of Social and Personal Relation-
ships. 1995;12(3):463-472.

40. Zelman JJ, Ferro MA. The Parental Stress Scale: psy-
chometric properties in families of children with chronic
health conditions. Family Relations. 2018;67(2):240–252.

41. Matheson FL, van Ingen T. 2016 Ontario Marginalization
Index. Toronto: St. Michael’s Hospital; 2018.

42. Statistics Canada. Dictionary, Census of Population, 2016:
Census of Population, 2016. Ottawa: Statistics Canada;
2018.

43. Statistics Canada. Immigration and ethnocultural diversi-
ty: Key results from the 2016 Census. Ottawa: Statistics
Canada; 2017.

44. Nylund-Gibson K, Choi AY. Ten frequently asked ques-
tions about latent class analysis. Translational Issues in
Psychological Science. 2018;4(4):440–461.

45. Magnusson D. The person approach: concepts, measure-
ment models, and research strategy. New Directions for
Child and Adolescent Development. 2003;(101):3–23.

46. Geiser C. Data Analysis with MPlus. New York: Guilford
Press; 2012.

47. Muthén LK, Muthén BO. MPlus User’s Guide. Eighth Edi-
tion. Los Angeles, CA: Muthén & Muthén; 1998.

48. Reaume S, Dubin J, Perlman C, Ferro MA. Mental health
service contact in children with and without physical-men-
tal multimorbidity. Social Psychiatry and Psychiatric Epi-
demiology. 2025;60(9), 2125-2134.

49. Markoulakis R, Chan S, Levitt A. The needs and service
preferences of caregivers of youth with mental health and/
or addictions concerns. BMC Psychiatry. 2020;20(1):409-
420.

50. McRae S, Edwards J, Speechley KN, et al. The prevalence
and impact of adolescent hospitalization to adult psychiat-
ric units. Early Intervention in Psychiatry. 2022;16(7):752–
759.

51. Children’s Mental Health Ontario (CMHO). Annual Re-
port Card: The burden of kids mental illness on families
and the economy. Toronto: CMHO; 2019.

52. Andrade LH, Alonso J, Mneimneh Z, et al. Barri-
ers to mental health treatment: results from the WHO
World Mental Health surveys. Psychological Medicine.
2014;44(6):1303–1317.

53. Dol M, Browne D, Perlman CM, Ferro MA. Associations
between family factors and mental health service use
among children with physical illness: the mediating role of
child psychopathology trajectories. Child Psychiatry and
Human Development. 2025:1-13.

54. Butler A, Van Lieshout RJ, Lipman EL, et al. Mental disor-
der in children with physical conditions: a pilot study. BMJ
Open. 2018;8(1):e019011.

55. Ferro MA. Adolescents and young adults with physical ill-
ness: a comparative study of psychological distress. Acta
Paediatrica. 2014;103(1):e32-e37.

56. Ferro MA, Boyle MH. Longitudinal invariance of mea-
surement and structure of global self-concept: a popula-



28� J Can Acad Child Adolesc Psychiatry, 34:3, Dec 2025

Mental Health Service Use Among Children with Chronic Physical Illness

tion-based study examining trajectories among adolescents 
with and without chronic illness. Journal of Pediatric Psy-
chology. 2013;38(4):425–437.

57. Reaume S, Dubin JA, Perlman C, Ferro MA. An epidemi-
ological study of physical-mental multimorbidity in youth.
2024;69(10):749-758.

58. Luke A, Doucet S, Azar R. Paediatric patient navigation
models of care in Canada: an environmental scan. Paediat-
rics & Child Health. 2018;23(3):e46–55.

59. Bieling PJ, Madsen V, Zipursky RB. A ‘navigator’ model
in emerging mental illness? Early Intervention in Psychia-
try. 2013;7(4):451–457.

Supplement 1
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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Abstract
Objectives: The U.S. Surgeon General’s Advisory recently highlighted (2023) the urgency to better understand the impacts of social 
media on youth mental health, emphasizing the need to distinguish normative from problematic social media use (PSMU). This study 
aims to investigate specific online behaviours in adolescents, examining their association with PSMU, depressive symptoms and 
past abuse. Methods: 247 adolescents (ages 12-17) completed online questionnaires; 124 were part of the community group (CG) 
and 123 were psychiatric inpatients (Hospitalized Group, HG). The Bergen Social Media Addiction Scale (BSMAS) and PHQ-9 
were used to evaluate PSMU and depressive symptoms. Additionally, participants reported on cyberbullying victimization, sexting, 
accessing self-harm content online and past abuse. Logistic regression analyses were used to measure the strength of association 
of different score predictors (BSMAS, PHQ-9, abuse) on negative behaviours. Results are presented as odds ratios (OR) with 95% 
confidence intervals (CI). Results: The prevalence rates of negative online behaviours were similar to those in the existing 
literature for cyber bullying victimization (20.5%), sexting (20.4%) and self-harm content seeking (27.6%). They were all more 
frequent in the hospitalized group. They were also associated with PSMU: cyberbullying victimization (OR 4.54, 95% CI 
[1.95-10.54]), sexting (OR 5.47, 95% CI [2.37-12.81]), and self-harm content seeking (OR 4.71, 95% CI [2.07-11.09]). 
Moreover, negative behaviours were associated with depressive symptoms as well as past physical and sexual abuse. 
Conclusions: Problematic social media use (PSMU) is associated with multiple negative online behaviours. Mental health 
professionals should include questions about social media use and online behaviours in their clinical assessment of adolescents.
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Introduction

I n 2020, 91% of Canadian youth reported using social media
(1). The Pew Research Center revealed in 2022 that 46% 

of adolescents reported being online almost constantly (2). 
Studies also suggest that the COVID-19 pandemic significantly 
altered teens’ relationships with social media (3). Social media 
can have a critical impact during adolescence, a crucial period 
of development when pressure to conform and exposure to 
adversity are key determinants of stress and mental health (4).

Considering that almost all adolescents use social media and 
that up-to-date knowledge of its negative impacts is worrisome, 
the Office of the U.S. Surgeon General published a statement 
in 2023 (5) to emphasize the need to better understand the 
positive and negative effects of social media on youth mental 
health and wellbeing. The statement emphasizes the importance 
of differentiating normative and problematic social media use 
(PSMU). Some authors define PSMU as a form of behavioural 

addiction characterized by preoccupation with social media and 
compulsive engagement despite adverse effects (6). Because 
identifying PSMU is challenging, tools such as the Bergen 
Social Media Addiction Scale (BSMAS) can be valuable for 
clinical assessment and research purposes (7).
Social media can impact adolescent mental health in multiple 
ways. Amongst the negative consequences of excessive social 
media use on adolescents are depression (5) and generalized 
anxiety symptoms (8). Social media use has also been 
associated with a reduction in sleep time (9). Sufficient sleep 
duration has been associated with lower depressive symptoms, 
lower anxiety, less impulsivity and better cognitive function 
(10). Sleep has been regarded as an essential developmental 
factor, and guidelines have recommended that adolescents 
should sleep from 8 to 10 hours per night (11).
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Furthermore, there is a need to better characterize the behaviours 
adopted by adolescents during screen media activity rather 
than limiting our understanding to the total amount of screen 
time (12). Some authors have studied consequences of specific 
negative social media behaviours, such as cyberbullying 
victimization, cyberbullying perpetration, sexting and self-
harm content seeking (13,14).
Cyberbullying victimization has been defined as being a victim 
of online behaviours whereby harmful or aggressive content is 
shared via social media, whereas cyberbullying perpetration 
is being responsible for such an act (15). A review of 34 
articles revealed that the median prevalence of cyberbullying 
victimization was 23% and was more reported in teenage girls, 
while the median prevalence of cyberbullying perpetration was 
15% and was more frequent in teenage boys (16). A statistically 
significant and consistent association has been shown between 
cyberbullying victimization and depression (16). Cyberbullying 
victimization and perpetration have also been associated with 
problematic social media use in adolescents, and the association 
is stronger in girls than in boys (17). Childhood maltreatment 
(including physical and sexual abuse) has also been identified 
as an early-life predictor of problematic social media use 
in college students (18) and cyberbullying victimization in 
adolescents (19).
Sexting has been defined as the transmission of sexually explicit 
text messages, images, and/or videos to others via electronic/
digital communication technologies (20). In a meta-analysis, 
19.3% of adolescents reported having sent a sext, while 34.8% 
received one (21). A longitudinal study has demonstrated a link 
between sexting and depression as well as anxiety (22). This 
behaviour has also been associated with neutral or positive 
emotions in adolescents, but when it was related to sexual 
photos and/or videos, adolescents reported more negative 
emotions, such as being upset, offended, anxious or afraid (23). 
Sexting has also been associated with cyberbullying (24) and 
low self-esteem (25).
Another online behaviour in adolescents which has raised 
concern is accessing self-harm content either by reading, 
watching, or discussing such content on social media (14). 
Although studies have reported that some adolescents who 
access self-harm content have felt validated and supported, 
social media platforms can also be a space where self-harm is 
normalized and reinforced, and its consequences are minimized 
(26). In a study of young adults, exposure to self-harm on social 
media has been associated with increased suicidal ideation, 
self-harm and emotional disturbance (27).
Nonetheless, social media is also useful for adolescents, and one 
must weigh the benefits against the negative impacts of social 
media on adolescents’ well-being. A few qualitative studies 
have focused on positive behaviours adopted by adolescents on 
social media. These behaviours include but are not limited to: 
connection, self-expression, learning purposes, social support, 
and identity experimentation.(28).
The aim of this study is to determine the frequency of specific 
online behaviours in adolescents and to verify the presence of 

an association between negative behaviours and problematic 
social media use. In order to provide mental health practitioners 
with clinically-oriented data, we measured the frequency 
of PSMU and negative online behaviours in a sample of 
adolescent psychiatric inpatients, compared to a community 
group. We looked for associations between negative online 
behaviours and self-reported depressive symptoms, past abuse, 
and sleep duration. We also tested whether these associations 
vary depending on whether the participants are hospitalized or 
from the community. Finally, we measured the frequency of 
specific positive behaviours in our sample.

Methods
We recruited two groups between February 2021 and May 
2022: hospitalized participants from the adolescent psychiatric 
unit at the CIUSSS de l’Estrie-CHUS, Fleurimont Hospital 
in Sherbrooke, Quebec, Canada, and community participants 
from local high schools. In both groups, adolescents were 12 to 
17 years of age. Informed written consent was obtained from 
both the adolescents and their parent(s) or legal guardian(s). 
Participants were thoroughly briefed on the study’s details, 
potential benefits, and possible risks, and were informed that 
their participation was completely voluntary. The study received 
approval from the Ethics and Scientific Committees of the 
CIUSSS de l’Estrie-CHUS and the Université de Sherbrooke in 
January 2021. All participants completed online questionnaires 
which documented their social media behaviours, life habits, 
depressive symptoms and past experience of abuse.

Measures and statistical analysis
To evaluate problematic social media use (PSMU), participants 
completed the validated French version of the Bergen Social 
Media Addiction Scale (BSMAS) (29). BSMAS is a 6-item 
self-reported questionnaire which measures the following 
behavioural addiction domains: salience, tolerance, mood 
modification, relapse, withdrawal symptoms and conflict. We 
used the clinical cut-off score of ≥ 24 as recommended by Luo 
et al. (30) to determine the presence of problematic social media 
use. Depressive symptoms were evaluated using the clinical cut-
off of ≥ 10 on the PHQ-9, a 9-item self-reported questionnaire 
for depression (31), validated for adolescents (32). Participants 
were asked about their average sleep duration (< or ≥ 8 hours). 
Past physical and sexual abuse were self-reported with a 
dichotomic yes or no answer. Cyberbullying victimization, 
sexting, accessing self-harm content and cyberbullying 
perpetration were also self-reported with a dichotomic answer. 
In order to assess self-harm content seeking, participants were 
asked if they ever discussed or searched for means to self-harm 
or viewed online self-harm content (photos or videos).
Descriptive statistics are presented for the complete sample and 
separately by group (Hospitalized vs Community). Continuous 
data with normal distribution are presented as means (standard 
deviations) and non-normal data as medians [interquartile 
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ranges]. We present dichotomous and nominal variables with 
frequencies and percentages. Variable comparison between 
groups was completed using Student’s T test (Mann-Whitney) 
for continuous variables or Chi-squared test (Fisher’s exact 
test) for categorical variables. No imputation methods were 
used. Statistically significant level was set to 0.05.
Logistic regression analyses were used to evaluate the strength 
of association of different score predictors (Bergen, PHQ-9, 
abuse, and sleep) on negative behaviours. Results are presented 
as odds ratios with 95% confidence intervals (CI). Multivariable 
regressions were used to find the best predictors among scores. 
Results were obtained using R software (version 4.1.3).

Results
247 participants were included in this study: 124 adolescents 
were part of the Community group (CG) and 123 were in the 
Hospitalized group (HG). Demographic variables are presented 

in Table 1. Adolescents from the HG were slightly older than 
those from the CG (15.02 vs 14.51, p-value 0.012). The majority 
of survey respondents were female, and there was a statistically 
significantly higher proportion of females in the hospitalized 
group (p = 0.002). 97.6% of the total sample used at least 
one social media platform. Adolescents from the CG reported 
more often having sufficient sleep. (46% vs 25.2%, p-value 
0.003). Problematic social media use (PSMU) was reported 
more often by hospitalized patients than by adolescents from 
the community (15.4% vs 6.5%, p-value 0.023). Depressive 
symptoms and both forms of abuse were also more reported 
by youth in the HG than in the CG. (Table 1). PSMU scores 
above 24 did not vary by gender in the hospitalized group (M = 
10.5%, F = 16.3%, p = 0.735) or in the community group (M = 
2.5%, F = 8.3%, p = 0.435).

Table 1: Demographic variables, sleep, PSMU, depressive symptoms and past abuse
Total sample Community Hospitalized p-value

N 247 124 123
Mean age (SD) 14.76 (1.536) 14.51 (1.723) 15.02 (1.420) 0.012
Sex in % (n) M : 23.9 % (59)F : 76.1 % (188) M: 32.3 % (40) F:67.7% (84) M: 15.4% (19) F: 84.60% (104) 0.002
SM users in % (n) 97.6% (241) 96% (119) 99.2% (122) 0.213
Sleep duration 
more than 8h 32.4% (80) 46% (57) 25.2% (31) 0.003

PSMU 10.9% (27) 6.5% (8) 15.4% (19) 0.023
Depressive 
symptoms 59.5% (142) 27.4% (34) 87.8 % (108) < 0.001

Physical abuse 16.2% (40) 5.6% (7) 26.8 (33) < 0.001
Sexual abuse 23.1% (57) 4% (5) 42.3% (52) < 0.001
SD : Standard deviation
SM : Social media
PSMU : Problematic social media use

Adolescents were asked to report their negative behaviours 
involving social media (Figure 1), and we have compared 
the frequency depending on the group (hospitalized vs 
community). Cyberbullying victimization was reported by 
20.5% of participants (n = 49) and was more frequently reported 
by adolescents from the HG (28.3% vs 12.6%). Sexting was 

reported by 20.4% of participants, being three times more 
frequent in the HG (30.6%) than in the CG (10.1%). Self-
harm content seeking was reported much more frequently by 
adolescents in the HG (43.3%) than in the CG (11.8%). Finally, 
cyberbullying perpetration was reported by only 3.3% (n = 6) 
of participants.
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Figure 1: Negative online behaviours in adolescents (community vs hospitalized group)

As presented in Table 2, cyberbullying victimization (OR 4.54, 
95% CI [1.95-10.54]), sexting (OR 5.47, 95% CI [2.37-12.81]), 
self-harm content seeking (OR 4.71, 95% CI [2.07-11.09]) 
and cyberbullying perpetration (OR 5.18, 95% CI [1.01-
22.46]) were all associated with PSMU. Positive associations 
were found between depressive symptoms and cyberbullying 
victimization (OR 4.00, 95% CI [1.91-9.21]), sexting (OR 3.40, 
95% CI [1.66-7.57]), and self-harm content seeking (OR 6.87, 

95% CI [3.34-15.65]). These three negative behaviours were 
also significantly associated with past physical and sexual abuse 
(see Table 2). A small but significant association between short 
sleep duration and sexting was also found (OR 2.09, 95% 
CI [1.03-4.53]). 

Table 2: Associations between negative behaviours and PSMU, depressive symptoms and abuse
PSMU Depressive Symptoms Physical abuse Sexual abuse

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Cyberbullying 
victimization

4,54 (1,95 - 10,54)
p< 0,001

4,00 (1,91 - 9,21)
p< 0,001

4,43 (2,13 - 9,24)
p< 0,001

2,85 (1,45 - 5,59)
p< 0,002

Sexting 5,47 (2,37 - 12,81)
p< 0,001

3,40 (1,66 - 7,57)
p= 0,001

4,46 (2,14 - 9,30)
p< 0,001

9,59 (4,8 - 19,74)
p< 0,001

Self-harm content 
seeking

4,71 (2,07 - 11,09)
p< 0,001

6,87 (3,34 - 15,65)
p< 0,001

2,93 (1,44 - 5,92)
p= 0,003

2,98 (1,59 - 5,60)
p< 0,001

Cyberbullying 
perpetration

5,18 (1,01 - 22,46)
p= 0.031

5,16 (0,90 - 97,22)
p= 0.128

0,70 (0,04 - 4,11)
p=0.745

1,07 (0,15 - 4,78)
p= 0,940

PSMU: Problematic social media use

While short sleep duration was not significantly 
associated with cyberbullying victimization (OR 1.26, 
95% CI [0.65 – 2.54]) or self-harm content seeking (OR 
1.60, 95% CI [0.87 – 3.05]), a trend can be 
observed.When considering multivariable analyses (Table 
3), PSMU was the only factor significantly associated 
with all three negative behaviours: cyberbullying 
victimization (OR 2.70, 95% CI [1.07-6.75]), sexting (OR 
3.33, 95% CI [1.27-8.78]), and self-harm content seeking 
(OR 2.79, 95% CI [1.14-7.02]). 

Depressive symptoms were significantly associated 
with cyberbullying victimization (OR 2.63, 95% CI 
[1.15-6.44]) and self-harm content seeking (OR 4.99, 95% 
CI [2.30-11.84]). Finally, past sexual abuse was a factor 
significantly associated with sexting (OR 5.99, 95% CI 
[2.55-14.54]).

Table 3: Multivariable analyses of associations between negative behaviours and PSMU, depressive symptoms and abuse
PSMU Depressive Symptoms Physical abuse Sexual abuse

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Cyberbullying 
victimization

2,70 (1,07 - 6,75)
p= 0.034

2,63 (1,15 - 6,44)
p= 0.026

2,15 (0,84 - 5,54)
p= 0.109

0,94 (0,38 - 2,21)
p= 0.882
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Table 3: Multivariable analyses of associations between negative behaviours and PSMU, depressive symptoms and abuse
PSMU Depressive Symptoms Physical abuse Sexual abuse

Sexting 3,33 (1,27 - 8,78)
p= 0.0143

1,30 (0,54 - 3,24)
P = 0.562

0,93 (0,35 - 2,41)
p= 0.887

5,99 (2,55 - 14,54)
p<0.001

Self-harm content 
seeking

2,79 (1,14 - 7,02)
p= 0.026

4,99 (2,30 - 11,84)
P< 0.001

1,13 (0,45 - 2,80)
p= 0.795

1,25 (0,55 - 2,76)
p= 0.586

PSMU: Problematic social media use

Positive behaviours were also reported by participants from 
both groups (Figure 2). Using social media to connect with 
others was the most reported positive behaviour: 80.3% in the 
HG (n = 98) and 69.7% in the CG (n = 83). Self-expression 
was the least common, but was significantly (p = 0.005) more 
reported by 19.0% in the HG (n = 23) compared to 6.7% in the 
CG (n = 8). A high number of participants use social media as 
a tool for schoolwork: 48.4% in the HG (n = 59) vs 40.3% in 
the CG (n = 48).

Figure 2: Positive online behaviours in adolescents 
(community vs hospitalized group)

Discussion
Prevalence of problematic social media use (PSMU) found in 
the literature varies greatly depending on the selected definition 
and cut-off score of the Bergen Social Media Addiction Scale 
(BSMAS) (30). In studies that have used similar cut-off scores 
to our project, the prevalence of PSMU was about 5% (95% 
CI: 3% – 7%) in the general population of adolescents (30). 
Using the same sample of adolescents, our group has reported 
in a previous paper (29) that PSMU occurred more than twice 
as often among hospitalized participants compared to the 
community (15.4% vs 6.5%). One possible explanation for the 
increased prevalence of PSMU among hospitalized adolescents 
is that social media may serve as a coping mechanism or 
avoidance strategy for those experiencing high levels of mental 
health distress. This reliance on social media for temporary 
relief may lead to an escalation in usage and interfere with the 
development and use of healthier coping skills (29).

In our sample, all four negative behaviours (cyberbullying 
victimization, sexting, accessing self-harm content and 
cyberbullying perpetration) were associated with PSMU. Our 
results are consistent with previous studies, which demonstrate 
the association between cyberbullying victimization/
perpetration and PSMU (17). It is important to underscore 
that negative online behaviours have a greater strength of 
association with PSMU than they have with depressive 
symptoms, past abuse and short sleep duration. Several 
hypotheses could explain the association between negative 
online behaviours and PSMU. Among those hypotheses, the 
Developmental Vulnerability Theory, discussed by Yoder, 
suggests that experiencing victimization early in life leads to 
the development of vulnerabilities (33). It is plausible that both 
PSMU and negative behaviours adopted on social media could 
share common developmental aetiologies.
We also hypothesize that PSMU and negative behaviours 
could reflect similar underlying traits in individuals. The 
Bergen Social Media Addiction Scale, which is used to 
evaluate PSMU, includes 6 domains: salience, tolerance, mood 
modification, relapse, withdrawal symptoms and conflict (31). 
There is an overlap between these domains and negative online 
behaviours. For example, conflict is a common factor in PSMU, 
cyberbullying (17) and negative sexual behaviours (34). This is 
likely due to the anonymity provided by social media platforms 
and the online disinhibition effect (35), which can exacerbate 
the risk of online aggression.
The vast majority of adolescents (87.8%) in our hospitalized 
sample presented with moderate to severe depressive symptoms 
on the PHQ-9, compared to only a minority of adolescents 
(27.4%) in the community group. Differences of this magnitude 
between both groups were expected, as hospitalized adolescents 
are more ill than adolescents from the community. High point 
prevalence in depressive symptoms is not surprising in the 
community group, as data collection was made during the 
COVID-19 pandemic lockdown, and was similar to the pooled-
prevalence of depressive symptoms found worldwide at that 
time (36). The frequency of negative behaviours in our sample 
is similar to previous results found in the scientific literature 
(16,21). Cyberbullying victimization, sexting and self-harm 
content seeking were all significantly more reported in the HG 
than in the CG. To our knowledge, this is the first time such 
findings have been observed. In a study focusing on Problematic 
Internet Use (PIU) in adolescent psychiatric inpatients, authors 
demonstrated that PIU is not only associated with poorer mental 
health, but also with characteristic patterns of psychopathology: 
suicidality, identity diffusion and peer victimization (37). We 



34� J Can Acad Child Adolesc Psychiatry, 34:3, Dec 2025

The Association Between Negative Online Behaviours and Problematic Social Media Use in Adolescents: Comparing Psychiatric Inpatients and Community Participants

can hypothesize that similar mechanisms could be involved 
to explain some of the group differences in our study, as PIU 
includes social media use.
We also found associations between depressive symptoms and 
negative behaviours, specifically the associations with self-harm 
content seeking and cyberbullying being maintained following 
multivariable regression analysis. A two-wave panel study in 
young adults has shown that exposure to self-harm on social 
media increases risk of self-harm or suicide either because of 
the exposure itself or the presence of a heightened pre-existing 
risk. Such mechanisms could contribute to the association 
between self-harm exposure and depressive symptoms in our 
adolescent sample, but these hypotheses require more research 
(25).
Cyberbullying victimization, sexting and self-harm content 
seeking were also significantly associated with past physical and 
sexual abuse. However, when using multivariable regression 
analyses, only sexual abuse was significantly associated with 
sexting. Our results align with previous studies, which have 
shown that sexting in youth is associated with several negative 
outcomes, including sexual victimization and abuse (20, 38). 
Mental health professionals should keep in mind the high 
frequency of sexual abuse in adolescent psychiatric inpatients 
(42.3% in our sample). The screening and evaluation of child 
abuse is beyond the scope of this article and should be done in 
a trauma-informed manner (39). Given the high prevalence of 
both sexting and sexual abuse, we also want to emphasize that 
clinicians should discuss with teenagers the risks associated 
with sharing explicit sexual material (40).
Furthermore, only 32.4% of total participants and 46% 
in the community group reported meeting sleep time 
recommendations, which aligns with a recent meta-analysis 
showing a 34% prevalence of sleep disturbances in adolescents 
worldwide (41). Current literature reports concerning sleep 
habits in adolescents. A study including a large sample of 
Canadian adolescents has recently demonstrated that intense 
and problematic social media use was associated with poor 
sleep health. 68.2% of active social media users (online contacts 
daily or several times a day, nonproblematic use) met sleep time 
recommendations compared to 45.5% of problematic users (≥ 6 
items on the Social Media Disorder Scale) (42).
Certain limitations should be taken into consideration. The 
modest sample size of our study can be a limiting factor for some 
statistical analyses, such as conducting multivariable regression 
analyses in specific groups. The majority of survey respondents 
were female, and the higher proportion of female participants 
in the hospitalized group is in line with the existing literature 
that shows that female gender predicts psychiatric admission 
more strongly (43). Given our limited statistical power, we 
could not conduct multivariate analyses in each separate cohort 
or verify the impact of gender and age as potential mediators of 
the frequency of behaviours or associations. However, a large 
meta-analysis has shown that the prevalence of PSMU did not 
vary by age, by gender and did not vary over the past seven 
years (44).

Furthermore, self-reported measures were used, posing a 
risk of bias such as the social desirability bias. In order to 
simplify results analyses, several complex outcome variables 
are presented as dichotomized (sleep, past abuse, negative 
behaviours), which could potentially affect reliability. Most 
adolescents in the Hospitalized Group would have reported 
their average sleep duration prior to hospitalization. However, 
changes in their sleeping habits due to the hospital environment 
and/or medication adjustment could have contributed to group 
differences in sleep duration. It would have been interesting to 
analyze the frequency and the severity of cyberbullying, sexting 
and self-harm content seeking, which could have deepened our 
understanding of the associations between negative behaviours 
and other variables. Finally, our method is exploratory and 
allows us to document associations, but we cannot establish 
causal relationships.
Finally, as many authors have pointed out, social media is not 
all bad and can be associated with connectivity, self-expression, 
resilience to stress, exposure to positive content and positive 
social comparison (45,46). Therefore, one must recognize the 
benefits and negative impacts on adolescents that result from 
specific behaviours adopted on social media. Most participants 
in our sample reported that it allows them to connect with others, 
and many have reported that it is a useful tool for schoolwork. 
Interestingly, inpatients reported more often that they use social 
media to express themselves. More information on positive 
behaviours is needed to distinguish the benefits of social media 
from its harmful components.

Conclusion
In our study, we found associations between negative online 
behaviours and problematic social media use (PSMU), 
depressive symptoms, and different types of abuse in 
adolescents. A significant asset of our study was the inclusion 
of psychiatric inpatients as well as adolescents from the 
community. We found that negative behaviours on social media 
occurred more frequently in hospitalized adolescents than in the 
community group. Adolescents from our sample also reported 
positive social media behaviours.
Considering social media’s widespread use among adolescents 
and the frequency of problematic social media use (PSMU) and 
negative online behaviours, mental health professionals should 
include questions about social media use and online behaviours 
in their clinical assessments of adolescents. Future research 
should aim to improve our understanding of the longitudinal 
impacts of social media on adolescent mental health and 
to characterize risk factors associated with negative online 
behaviours and problematic use of social media.
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Abstract
Background: The literature indicates that the prevalence of loneliness is increasing among adolescents. The role of loneliness 
in cognitive function, appetite hormone regulation, and inflammatory pathways among typically developing adolescents remains 
unclear. Methods: We enrolled 78 adolescents without psychiatric disorders in our study. All participants underwent measurements 
of appetite hormone (e.g., insulin, leptin, and ghrelin) and inflammatory marker levels (e.g., C-reactive protein, interleukin [IL]-6, 
and tumour necrosis factor-α) as well as cognitive function assessments (e.g., the Wisconsin Card Sorting Test and working memory 
tasks). Loneliness was classified as mild (≤40) or moderate (41–60) based on the participants’ total scores on the University of 
California, Los Angeles (UCLA) Loneliness Scale. Results: Adolescents with moderate loneliness exhibited higher IL-6 levels (p = 
.014) than did those with mild loneliness. We identified no significant associations between total UCLA Loneliness Scale scores and 
appetite hormone levels or cognitive function (all p > .05). Furthermore, cognitive function did not differ between groups (all p > 
.05). Self-reported depressive and anxiety symptoms were higher in the moderate loneliness group than in the mild loneliness group. 
Discussion: Our findings indicate that loneliness is significantly associated with elevated IL-6 levels among typically developing 
adolescents. Loneliness may be a clinical marker for systemic inflammation and for subthreshold depression and anxiety in healthy 
adolescents. Further longitudinal studies are required to investigate the temporal association between loneliness and systemic low-
grade inflammation.
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Introduction

L oneliness is a perceived sense of isolation that arises when
an individual’s social connections fall short of their desired 

level (1, 2). A meta-analysis study of fifty-seven observational 
studies conducted between 2000 and 2019 reported that the 
prevalence of loneliness among adolescents varied by region, 
ranging from 9.2% to 14.4% across 76 countries (3). According 
to a survey conducted by the Programme for International 
Student Assessment involving more than 1 million students 
aged 15 to 16 across 37 countries, the prevalence of moderate/
severe (clinically significant) loneliness increased from 17.12% 
in 2012 to 30.86% in 2018 (4). The 2017 Taiwan Youth Project 
study reported that up to forty percent of youth reported 
moderate or severe loneliness (5).

Evidence indicates that loneliness is a multifaceted cognitive 
and emotional state that disrupts the neural networks associated 
with social behaviours and cognitive functions such as 
attention, working memory, and executive function (6, 7). 
Previous studies suggested an association between loneliness 
and impaired executive function (8, 9). A cohort study of 
365 undergraduate students demonstrated that youth who 
reported moderate or severe loneliness performed worse in the 
executive function task than did those who reported mild or 
no loneliness (9). A functional magnetic resonance imaging 
study based on adult samples discovered that social isolation 
induces midbrain activation, which prompts individuals to seek 
social connections—a mechanism similar to that underlying the 
impulse to seek food when hunger is experienced (10). Notably, 
they observed that the increases in ventral tegmental area activity 
and self-reported craving that are typically observed in socially 
isolated individuals were blunted in individuals experiencing 
chronic loneliness (11). This indicates that a functional and 
behavioural shift occurs when acute social isolation becomes 
chronic (11). However, evidence concerning the link between 
loneliness and cognitive function remains limited, especially 
among the adolescent population.
In addition to its impact on cognitive function, loneliness has 
been reported to be associated with dysregulation of appetite-
related hormones, such as ghrelin and leptin. Ghrelin, an 
appetite-stimulating hormone, promotes food intake, whereas 
leptin, an appetite-suppressing hormone, occurs in higher 
levels after eating and curbs food intake (12). In a double-blind, 
randomized crossover study involving 42 adult females who 
consumed a meal high in saturated fat on one visit and a meal high 
in oleic sunflower oil on the other visit, lonelier women without 
obesity were noted to exhibit higher postmeal ghrelin levels and 
increased hunger throughout the day compared with their less 
lonely counterparts (13). Furthermore, interpersonal stressors, 
which have been identified as risk factors for loneliness, were 
proposed to be linked to higher ghrelin and lower leptin levels 
in a randomized crossover study involving 50 adult females 
(14). However, these two studies primarily focused on adult 
women, and the association between loneliness and appetite-
related hormones in adolescents remains unknown.

Several studies have reported a significant association between 
loneliness and inflammatory biomarker levels (15-17). A meta-
analysis reported a significant association between loneliness 
and circulating interleukin-6 (IL-6) levels in youth and adults 
aged ≥ 16 years from the general population (15). However, 
a cross-sectional study involving 222 socioeconomically 
and racially diverse older adults (aged 70–90 years) reported 
no significant association between loneliness and basal or 
lipopolysaccharide-stimulated cytokine levels, including IL-
1β, IL-6, and tumour necrosis factor (TNF)-α (18). However, 
the association between loneliness and inflammatory biomarker 
levels among adolescents remains unexplored.
Therefore, in the present study, we investigated the associations 
between self-reported loneliness and cognitive function, 
particularly executive function, appetite hormone regulation, 
and inflammatory biomarker levels among typically developing 
adolescents. We hypothesized that adolescents who experienced 
moderate levels of loneliness would have greater deficits in 
cognitive function, greater dysregulation of appetite hormones, 
and more significantly altered levels of inflammatory biomarkers 
than those who experienced mild levels of loneliness.

Methods

Participants
In all, 78 adolescents aged between 12 and 17 years who had 
no psychiatric disorders were enrolled in the current study. The 
Kiddie Schedule for Affective Disorders and Schizophrenia was 
used in our study to ensure that enrolled adolescents did not have 
a diagnosis of psychiatric disorders (19, 20). All adolescents 
fulfilled the self-reported UCLA Loneliness Scale and Beck 
Depression Inventory for Youth (BDI-Y) and Beck Anxiety 
Inventory for Youth (BAI-Y) (21-23). Their parents fulfilled 
the parent-reported Child Behaviour Checklist Dysregulation 
Profile (CBCL-DP) (24). Mild level of loneliness is defined 
based on the total scores of ≤ 40 on the UCLA Loneliness 
Scale, and moderate level as the total scores of 41–60 (21, 22). 
There were no participants who had a severe level (total UCLA 
Loneliness Scale scores > 60) of loneliness in the present study. 
This study accorded with the Declaration of Helsinki and was 
approved by the Institutional Review Boards of our Hospital. 
All participants and the parents of adolescent subjects gave 
their written informed consents.

Measurement of inflammatory markers and 
appetite hormones
Fasting serum samples were collected between 9:00 am  and 
Noon in serum separator tubes, clotted for 30 min, and stored at 
−80°C until use. Inflammatory biomarkers, including C-
reactive protein (CRP), IL-6, and TNF-α, were assayed in all
subjects using enzyme-linked immunosorbent assay (ELISA)
kits (R&D Systems, Minneapolis, MN, USA). The appetite
hormones, including
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leptin, adiponectin, ghrelin, and insulin, were also examined. 
Ghrelin was measured using a radioimmunoassay (RIA) kit 
(Peninsula Laboratories, Inc., San Carlos, CA, USA). Insulin 
concentrations were analyzed using a radioimmunoassay kit 
(Coat-A-Count Insulin; Diagnostic Product Corporation, Los 
Angeles, CA, USA). Serum adiponectin level was measured 
using a quantitative Human Adiponectin ELISA Kit (B-Bridge 
International, Inc., Mountain View, CA, USA). Serum leptin 
level was measured using a quantitative Human Leptin 
Quantikine ELISA Kit (B-Bridge International, Mountain 
View, CA, USA). All assays were performed according to the 
vendor’s instructions. The final absorbance of each sample of 
the mixture was measured and analyzed at 450 nm using an 
ELISA plate reader with Bio-Tek Power Wave Xs and Bio-
Tek’s KC junior software (Winooski, VT, USA). The standard 
range was considered as specified in the vendor’s instructions. A 
linear regression R-square value of at least 0.95 was considered 
a reliable standard curve.

Measurement of neurocognitive functions
The working memory task and the Wisconsin Card Sorting Test 
(WCST) were examined in our study. WCST required strategic 
planning, organized searching, utilizing environmental 
feedback to shift cognitive sets, directing behaviour towards 
achieving a goal and modulating impulsive responding. In the 
working memory task, participants were asked to respond as 
quickly as possible when they saw a number that appeared 
again, the same as a number that was only separated by one 
other number (2-back, i.e., 33–54–33; participants responded 
to the second 33 as quickly as possible). After participants 
completed the pretest with all correct responses, the formal test 
was then administered to record their reaction times (mean) and 
correct and error responses. Working memory task and WCST 
were commonly used in our previous studies (25-27).

Statistical analysis
For between-group comparisons, the F-test was used for con-
tinuous variables and Pearson’s test was used for categorical 
variables. Kolmogorov–Smirnov tests indicated that appetite 

hormones and inflammatory biomarkers were not normally dis-
tributed; they were then transformed using a log. Generalized 
linear models (GLMs) with the adjustment of age, sex, body 
mass index (BMI), and clinical symptoms (BDI-Y, BAI-Y, and 
CBCL-DP) were used to estimate the levels of appetite hor-
mones (leptin, ghrelin, adiponectin, and insulin), inflammatory 
biomarkers (CRP, IL-6, and TNF-α) and the cognitive function 
between groups. Additionally, we used the GLMs to examine 
associations between loneliness and clinical symptoms. Finally, 
although previous studies have suggested that loneliness may 
be more appropriately conceptualized as a categorical rather 
than a continuous variable (28-30), additional GLMs adjust-
ing for age, sex, BMI, and clinical symptoms were nonetheless 
conducted to examine the associations between total UCLA 
Loneliness Scale scores and levels of appetite hormones, in-
flammatory biomarkers, and cognitive function. A two-tailed P 
value of less than 0.05 was considered statistically significant. 
All data processing and statistical analyses were performed us-
ing the SPSS version 17 software (SPSS Inc.).

Data availability
The datasets generated and/or analyzed during the current study 
are not publicly available due to Taiwan’s clinical trial ethical 
regulations, but are available from the corresponding author 
upon reasonable request.

Results
In all, 78 healthy adolescents were enrolled and were classified 
into two subgroups based on the level of loneliness: the mild 
loneliness group (n = 58) and the moderate loneliness group (n 
= 20) (Table 1). The moderate loneliness group exhibited higher 
scores on the UCLA Loneliness Scale (p < .001), Beck Anxiety 
Inventory for Youth (p < .001), and Beck Depression Inventory 
for Youth (p < .001) compared with the mild loneliness group 
(Table 1). Adolescents with a moderate level of loneliness had 
higher levels of IL-6 (p = .021) and ghrelin (p = .044) compared 
with those in the mild loneliness group (Table 1).

Table 1. Demographic characteristics of typically developing adolescents.
All adolescents 

(n = 78)
Moderate loneliness 

group (n = 20)
Mild loneliness 
group (n = 58) p-value

Age (years, SD) 14.68 (1.75) 15.15 (1.87) 14.52 (1.70) 0.166
Sex (n, %) 0.604
   Male 37 (47.4) 8 (40.0) 29 (50.0)
   Female 41 (52.6) 12 (60.0) 29 (50.0)
BMI (SD) 20.77 (3.81) 20.88 (3.90) 20.73 (3.81)
Clinical symptoms (SD)
   UCLA loneliness scale 36.33 (8.22) 47.25 (4.85) 32.57 (5.22) <0.001
   Beck anxiety inventory for youth 11.54 (7.08) 16.50 (8.44) 9.70 (5.54) <0.001
   Beck depression inventory for youth 6.88 (6.37) 12.60 (7.56) 4.76 (4.29) <0.001
   CBCL-DP 14.66 (13.88) 17.05 (16.38) 13.88 (13.02) 0.617
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Table 1. Demographic characteristics of typically developing adolescents.
All adolescents 

(n = 78)
Moderate loneliness 

group (n = 20)
Mild loneliness 
group (n = 58) p-value

Inflammatory biomarkers by log (SD)
   CRP 2.45(0.63) 2.63 (0.65) 2.39 (0.61) 0.150
   IL-6 4.50 (0.11) 4.55 (0.10) 4.49 (0.10) 0.021
   TNF-α 2.88 (0.08) 2.88 (0.09) 2.87 (0.08) 0.708
Appetite hormones by log (SD)
   Insulin 0.94 (0.47) 0.87 (0.51) 0.96 (0.46) 0.460
   Leptin 3.67 (0.53) 3.61 (0.76) 3.69 (0.44) 0.534
   Ghrelin 1.71 (0.38) 1.86 (0.42) 1.66 (0.36) 0.044
   Adiponectin 3.72 (0.30) 3.71 (0.38) 3.72 (0.27) 0.872
Working memory (SD)
   Correct 13.14 (2.14) 13.75 (2.02) 12.93 (2.16) 0.142
   Error 0.46(0.85) 0.50 (0.83) 0.45 (0.86) 0.816
   Mean time (ms) 770.58 (180.39) 738.45 (160.91) 781.66 (186.65) 0.359
WCST (SD)
   Categories completed 5.83 (0.76) 5.95 (0.22) 5.79 (0.87) 0.431
   Trials to complete 1st category 12.23 (3.27) 12.50 (3.79) 12.14 (3.11) 0.673

GLMs, adjusting for age, sex, BMI, and clinical symptoms, 
found higher IL-6 levels in the moderate loneliness group (p = 
.014) than in the mild loneliness group (Figure 1). Additionally, 
regarding the multiple comparison correction, the significance 
threshold for the p-value in the proinflammatory cytokine 
assessment was adjusted from 0.05 to 0.017 (0.05/3). The 
finding of increased IL-6 levels among adolescents experiencing 
moderate loneliness remained significant. However, the levels 
of appetite hormones, including insulin, leptin, and adiponectin, 
did not differ between groups after adjusting for demographic 
data and clinical symptoms (Figure 2). Notably, the difference 
in raw ghrelin levels between groups was statistically 
significant (p = .044). However, after adjusting for age, sex, 
BMI, and clinical symptoms, the significance was no longer 

present, though it remained near the threshold (p = .057) (Table 
1, Figure 2). In addition, adolescents in the moderate loneliness 
group performed similarly on the cognitive function tasks (all p 
> .05) relative to those in the mild loneliness group (Figure 3). 
We also discovered that loneliness was significantly associated 
with self-reported depressive (p < .001) and anxiety (p < .001) 
symptoms, as well as parent-reported emotional dysregulation 
symptoms (p < .001). Finally, using a dimensional approach in 
which loneliness was treated as a continuous variable, we found 
no significant associations between total UCLA Loneliness 
Scale scores and levels of appetite hormones, inflammatory 
biomarkers, or cognitive function, based on an adjusted 
significance threshold of p = 0.017 (Supplementary Table 2).

Figure 1. GLMs for estimated levels of inflammatory biomarkers  
GLM: generalized linear model; IL: interleukin; TNF: tumor necrosis factor; CRP: C-reactive protein. 
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Figure 2. GLMs for estimated levels of appetite hormones 
GLM: generalized linear model.

Figure 3. GLMs for estimated levels of cognitive function. 
GLM: generalized linear model; WCST: Wisconsin Card Sorting Test. 
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Supplementary table 2 GLMs examining inflammatory markers, appetite hormones, and cognitive functions, with 
total UCLA loneliness scores treated as a continuous variable, adjusting for age, sex, BMI, and clinical symptoms.

Dependent Variable Regression coefficient 95% CI p
log-transformed IL6 0.003 -.001, .008 0.181
log-transformed TNF-α -0.004 -.007, .000 0.024
log-transformed CRP -.0.003 -.025, .018 0.763
log-transformed leptin -0.008 -.022, .007 0.284
log-transformed ghrelin 0.008 -.007, .023 0.295
log-transformed adiponectin -0.002 -.014, .010 0.778
log-transformed insulin -0.009 -.028, .009 0.312
WCST: categories completed 0.008 -.025, .040 0.638
WCST: trials to complete 1st category -0.006 -.150, .137 0.929
Working memory: correct 0.046 -.044, .136 0.316
Working memory: error -0.026 -.059, .007 0.126
Working memory: mean time (ms) 1.607 -5.145, 8.359 0.636

Discussion
The main finding of our study was that adolescents experiencing 
a moderate level of loneliness had higher IL-6 levels compared 
with those of adolescents experiencing mild loneliness. 
Loneliness levels were not associated with appetite hormone 
dysregulation or cognitive function impairment among typically 
developing adolescents.
The influence of loneliness on inflammatory biomarker levels 
among adolescents is unclear, with literature primarily focusing 
on adult populations (15, 31, 32). Smith et al. compiled evidence 
indicating an association between loneliness and inflammation, 
as well as between social isolation and inflammation, in 
individuals aged 16 years or older in the general population (15). 
They discovered a significant association between loneliness 
and IL-6 levels; however, no association was noted between 
loneliness and CRP levels (15). In another study, Jaremka et al. 
demonstrated that lonelier healthy adults exhibited heightened 
production of TNF-α and IL-6 in response to acute stressors 
compared with that of their less lonely counterparts (31). 
Furthermore, Zilioli et al. investigated the associations between 
social isolation, loneliness, daily cortisol secretion, and levels 
of CRP and IL-6 in a cohort of adults aged 25 to 75 years 
(32). They reported that greater loneliness was associated with 
elevated levels of IL-6 and CRP (32).
The findings of Smith et al. and Zilioli et al. align with our 
finding that adolescents with moderate loneliness exhibited 
higher IL-6 levels but not higher CRP levels compared to their 
counterparts experiencing mild loneliness (15, 32). Zilioli 
et al. proposed that this difference might be attributed to the 
differential impacts of acute and chronic stressors on the innate 
immune system, with acute stressors being more likely to 
influence the first-line defence of the innate immune system 
(i.e., cytokine release) and chronic stressors being more likely 
to modulate downstream inflammatory markers, such as CRP 
(32). Therefore, when loneliness is experienced as a transient 
psychological state, it is more likely to function as an acute 
stressor, indicating it is associated with cytokine rather than 

acute-phase protein levels. However, this hypothesis must be 
validated through additional longitudinal research.
Our near-significant result showing increased ghrelin levels 
in the moderate loneliness group compared to the mild 
loneliness group suggests that lonely adolescents may have a 
dysregulated hormone profile similar to that of lonely adults 
(13, 14). Jaremka et al. demonstrated that lonelier adult females 
had larger postprandial ghrelin levels and increased hunger 
than did their less lonely counterparts (33). Stress (e.g., threats 
to belonging) is known to be associated with increased food 
consumption in previous literature on adults (12). However, 
a meta-analysis involving 28,070 children aged 8–18 years 
reported no significant association between stress and overall 
eating behaviours (34). Further analyses revealed a significant 
association between stress and overall eating behaviours in 
younger children (aged 8–12 years) but not in older children 
(aged 13–18 years). This finding may echo our results of no 
significant association between loneliness levels and appetite 
hormones among healthy adolescents.
Our experiment revealed no significant difference in cognitive 
function between the moderate and mild loneliness groups. In 
a study investigating the association between loneliness and 
off-topic verbosity among young and older adults, Barnett et 
al. reported that loneliness was not significantly associated 
with the tendency to go off on tangents among young adults 
(35). However, in a study involving 59 adolescents aged 
12–14 years, Salvy et al. reported that social adversity, such 
as ostracism, rejection, or isolation, appears to diminish 
self-regulatory capacities and could exacerbate difficulties 
associated with modifying the eating behaviours of young 
individuals who are overweight and experiencing loneliness 
(36). Furthermore, Tarabay et al. revealed that loneliness was 
significantly associated with worse cognitive function in their 
investigation of the link between problematic social network 
use and cognitive function among 379 Lebanese adolescents 
(37). Future research is required to clarify the link between 
loneliness and cognitive function during different stages of 
adolescence.
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Our study has some limitations that should be acknowledged. 
First, based on previous research indicating that only moderate 
or severe loneliness, rather than mild loneliness, has greater 
clinical significance, including an increased risk of subsequent 
depression (28-30), this study categorized healthy adolescents 
into two groups—mild loneliness and moderate (clinically 
significant) loneliness—rather than treating loneliness as a 
continuous variable. In addition, the non-significant findings 
from our analysis of the associations between total UCLA 
Loneliness Scale scores and levels of appetite hormones, 
inflammatory biomarkers, or cognitive function further 
support the notion that loneliness may be more appropriately 
conceptualized as a categorical rather than a continuous 
variable. However, the small sample size of healthy adolescents 
experiencing moderate loneliness may limit the generalization 
of our study. Further studies with a large sample size of 
healthy adolescents would be required to validate our findings. 
Second, in the context of loneliness, studies must identify more 
comprehensive biomarkers for systemic chronic inflammation, 
rather than continuing to focus on only a few canonical 
biomarkers of acute inflammation. Although currently known 
biomarkers, such as CRP, IL-1β, IL-6, and TNF-α, can be 
used to effectively link inflammatory activity to disease and 
mortality risk, they offer limited mechanistic insights because of 
the complexity of inflammatory responses and do not consider 
anti-inflammatory regulatory pathways that may influence 
inflammation-related disease risk. Therefore, future research 
should investigate additional inflammatory biomarkers that 
have substantial variability across individuals (38).
In conclusion, this study found that typically developing 
adolescents experiencing moderate loneliness had significantly 
higher IL-6 levels and depressive symptoms than those with 
mild loneliness, suggesting a link between clinically significant 
loneliness and low-grade systemic inflammation, as well as 
subthreshold depression, among healthy adolescents. Our 
findings highlight the clinical significance of screening for 
loneliness, as it may serve as an early indicator of low-grade 
systemic inflammation and subclinical depression. Early 
detection may help clinicians implement timely interventions 
to mitigate potential long-term mental and physical health risks, 
which also warrants further investigation. 
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Abstract
Background: Pathways linking income inequality and health have been hypothesized, with few studies identifying the role of 
potential mediators pertaining to children’s health. Objective: This study examined whether the association between income 
inequality and children’s physical aggression was mediated by maternal depression, anxiety, or social support. Methods: Data 
were drawn from the All Our Families (AOF) longitudinal cohort based in Calgary, Canada, was used (n = 1090 mother-child 
dyads). Neighbourhood income inequality was measured via the Gini coefficient derived from the 2006 Canadian Census. Mothers 
completed the Center for Epidemiologic Scales for Depression, Spielberger State Trait Anxiety Inventory, and the Medical 
Outcomes Study Social Support Scales, respectively at 3 months postpartum. Maternal and child demographic characteristics 
were measured at 3 years postpartum. Children’s physical aggression was assessed using the Behavior Assessment System for 
Children, Second Edition at 5 years postpartum. Multilevel path models were used. Results: Mothers in neighbourhoods with 
moderate income inequality had higher depression symptoms (b = 0.49, 95% CI: 0.01, 0.97) compared to mothers in the most 
equal neighbourhoods (low-income inequality). Maternal depression was subsequently associated with physical aggression in 
children (b = 0.26, 95% CI: 0.04, 0.47). Maternal social support was lower (b = -2.51, 95% CI: -4.53, -0.49) among mothers in 
neighbourhoods with high income inequality compared to mothers in the most equal neighbourhoods. Conclusion: The 
association between income inequality, maternal mental health, social support, and child physical aggression is complex. More 
research comprising larger, diverse samples of mother-child dyads may be required to clarify these associations.
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Introduction

P hysical aggression has been described as a social behaviour
resulting from anger, frustration, or jealousy (1).  

Although sometimes misconstrued as immature 
behaviour, physical aggression emerges in early childhood 
(1). In fact, some have found aggression peaks in 
toddlerhood, then begins to decline from ages 3-6 years 
(2). However, some children may exhibit stable or 
increasing trajectories in aggression during their 
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preschool years (2, 3) that remain elevated throughout childhood 
and into adolescence (3). As a result, risk factors for physical 
aggression in early childhood is critical to guide preventive 
interventions and reducing the likelihood of 
violence perpetration later in life (1).

Prior research has found individual, family, and 
neighbourhood characteristics are associated 
with childhood physical aggression (4). For example, 
Romano et al.(4) found that a number of factors,
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including child sex, hostility, maternal age, maternal 
depressed mood, maternal hostility, punitive parenting, 
neighbourhood poverty were associated with physical 
aggression in children aged 2-11 years old. In their meta-
analysis, Chang et al. (5) found that greater neighbourhood 
disadvantage is associated with more physical aggression, 
with stronger effects observed in younger children compared to 
adolescents. Another social environmental factor that has been 
linked to bullying and aggression in adolescents is income 
inequality (6, 7). Although, the association between income 
inequality and young children’s aggression is still unexplored.
Income inequality has been theorized to impact health through 
stressful social comparisons (8). While this mechanism may 
not apply directly to young children, it is possible that income 
inequality exerts influence on child aggression by a pathway 
involving maternal mental health, which is associated with 
making social comparisons (9, 10). In their systematic review, 
Tibber, Walji (11) reported that greater income inequality was 
directly associated with worse adult mental health in over half of 
the included studies. Though this review did not specifically look 
at maternal mental health, the findings may be somewhat 
generalized, as it has been suggested that the causes of mental 
health disorders may be similar for child-bearing and non-
child-bearing women (12).
The evidence on income inequality and maternal mental health is 
limited (13-15). Kahn et al. (13) found that greater income 
inequality at the state level was associated with a higher risk of 
depressive symptoms in low-income mothers. Further, 
Lowe et al. (15) found evidence suggesting that income 
inequality increased the risk of maternal anxiety over time. 
However, Farmer et al.(14) did not find significant 
association between neighbourhood income inequality 
and maternal depression or anxiety at 3 years postpartum. 
Despite this, the direction of association in Farmer et al.
(14) was similar to Kahn et al.(13) and Lowe et al.(15),
indicating that income inequality could be a potential risk
factor for maternal mental health. There is also consistent
evidence suggesting that maternal depression is linked with
externalizing problems (16), and more specifically, to
an increased risk for aggression in offspring (12).
Another way in which income inequality impacts health is
through the erosion of social cohesion (8). Social cohesion
shapes the social networks which provide opportunities for
social support (17). For young children, maternal social
support may be important for positive mother-child interactions
(18) and early childhood aggression (19). Others have found
income inequality to have a negative effect on children’s health
outcomes when their mothers have lower social support (20);
nevertheless, there is sparse evidence that social support
mediating the association between income inequality and
children’s physical aggression. Therefore, the purpose of this
study was to examine whether maternal depression, anxiety,
or social support mediated the association between
neighbourhood income inequality and children’s physical
aggression.

Methods
We used data from three waves of the All Our Families (AOF) 
longitudinal drawn cohort study (21). The AOF study employed a 
community-based sampling design, primarily recruiting 
mothers from local serology clinics and physician offices. The 
sampling strategies tried to generate a baseline cohort 
reflective of the parenting population in Calgary. The AOF 
sample mirrors the parenting population in Calgary regarding 
age, post-secondary education, and the proportion who were 
foreign-born. However, the AOF sample of mothers had more 
married participants and a larger proportion with annual 
household incomes greater than $60,000 (21). Baseline 
recruitment occurred between 2008 and 2011. To be 
eligible for the AOF study, participants had to be less than 25 
weeks pregnant, capable of completing questionnaires in 
English, and be over 18 years of age. Baseline recruitment 
resulted in 3,387 participants. Follow-up recruitment occurred in 
2012, with 2,909 participants eligible to participate. Of 
these, 1,993 participants completed the wave 4 (3-years 
postpartum) follow-up survey, and 1,991 participated in the 
wave 7 (5-years postpartum) follow-up survey (22). The 
current study uses cohort waves 1 (baseline; pregnancy), 3 (4 
months postpartum), and 7 (5 years postpartum). 
Participants were geocoded via their postal codes to 
one of 206 neighbourhoods in Calgary, using 
municipal boundary definitions at baseline. If 
neighbourhood boundaries fell within industrial boundaries or a 
new area, then participants were not linked. Neighbourhood data 
was obtained from the 2006 Canadian Census. To be 
included in the current study, participants needed to have 
completed each survey wave - 1,3,7 - and have been linked 
successfully to a neighborhood. The team collected a sample of 
n = 1,090 mother-child dyads nested within n = 159 
neighbourhoods in Calgary, Canada.

Exposure
Neighbourhood income inequality (Gini coefficients) 
was calculated from net household income aggregated to 
the dissemination area from the 2006 Canadian Census. 
Dissemination areas are the smallest geographical scale from 
which Census data can be aggregated, consisting of between 
400 and 700 people living in one or more adjacent blocks 
(23). The Gini was calculated using a previously established 
technique (24). The Gini coefficient is based on the Lorenz 
curve, and has a range of possible values including 0 (perfect 
equality) and 1 (perfect inequality). The Gini coefficient was 
categorized into tertiles representing low, moderate, and high-
income inequality.

Outcome
The Behavior Assessment System for Children, Second Edition 
(BASC-2) was used to assess children’s physical aggression at 
5years of age. The BASC-2 is a parent-report measure, yielding 
norm-referenced scores with a mean = 50 and a standard 
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deviation (SD) = 10. Previous studies have observed acceptable 
reliability for externalizing problems using the BASC-2 (25). In 
the current study, we modelled physical aggression as a norm-
referenced T-score.

Mediators
All mediators were measured at 4 months postpartum. 
The Center for Epidemiologic Scales for Depression (CES-
D) was used to measure maternal depressive symptoms. The 
CES-D is a validated and reliable self-administered 
questionnaire containing 20 items rated on a 4-point 
Likert scale (26, 27). A summative score among the 20 
items was generated, with higher scores reflecting greater 
depressive symptoms. The Spielberger State Trait Anxiety 
Inventory for Adults (STAI-AD) (28) was used to assess 
maternal anxiety. The state anxiety scale of the STAI-AD 
consists of 20 items measured on a 4-point Likert scale 
with higher scores indicating greater anxiety (29), and has 
been previously used during the postpartum period (30). 
The Medical Outcomes Study Social Support Survey (MOS-
SSS) was used to measure maternal social support. The 
MOS-SSS is a valid and reliable tool which measures the self-
perceived functional social support an individual receives (31). 
A summative score was generated using the 19 items of the 
survey, with higher scores indicating greater perceived 
social support.

Covariates
Mothers reported the biological sex of their child (male or 
female) at birth at wave 3 (4 months postpartum), and their 
own level of education (high school, trades, university or 
more) through the survey at 3years postpartum. At 5 years 
postpartum, mothers reported their age, marital status 
(married/couple or single/divorced), and household income 
(<$80,000 CAD / ³ $80,000 CAD). Area-level covariates 
included the percentage below low-income cut-off (defined 
by Statistics Canada (32) as “a threshold below which a 
family will likely devote a larger share of its income on the 
necessities of food, shelter, and clothing than the average 
family” and is based on family size and community size), 
percentage of racialized Canadians (other than non-Hispanic 
White), percentage of recent immigrants (immigrated to 
Canada within the past 6 years), percentage of high income 
earners (making over $100,000 CAD before tax) and were 
obtained from the 2006 Canadian Census.

Statistical Analysis
Descriptive statistics were first computed for all variables to 
describe the relevant characteristics of the study population. 
Correlations were computed amongst study variables to 
investigate the bivariate relationships and assess possible 
multicollinearity. To address the main study objective, we 
used generalized structural equation models (GSEM) to assess 
the relative contribution of neighbourhood income inequality 

to childhood physical aggression, as well as its indirect 
contribution through maternal depression, anxiety, or social 
support. Due to the multilevel nature of the data a multilevel 
path analysis using repeated measures for children and 
mothers within neighbourhoods. Additionally, maximum 
likelihood robust (MLR), and robust sandwich 
estimators, to account for probable violations of normality and 
to further adjust for plausible clustering within mother-child 
dyads, respectively. Model fit statistics commonly used in the 
path analysis, such as the chi-square test and related indices 
statistics like the Tucker-Lewis index (TLI) and comparative 
fit indices (CFI), are not available for multilevel structural 
equation models. Such fit indices are obtained by comparing the 
chi-square values of a baseline model to those of the estimated 
model (33). However, because the required fit indices 
cannot be computed (33). Therefore, we used log 
likelihood, Akaike Information Criteria (AIC) and Bayesian 
Information Criteria (BIC) to assess our model fitness. This 
was done by comparing the mediated model without 
covariates adjusted (Model 1) to the fully adjusted mediated 
model (Model 2), with the model with higher log likelihood, 
lower AIC and BIC value indicating better fit. To assess the 
statistical significance of indirect effects, we used the bootstrap 
method with 1,000 replications (34). All analyses were 
completed in STATA 15/BE®(35).

Results
Participant (n=1,090 mother-child dyads) and neighbourhood 
(n=159) characteristics are presented in Table 1. Overall, the 
mean age of mothers in the sample was 36.7 years (SD = 4.3), and 
most had graduated from a post-secondary institution (84.6%); 
they reported a household income of more than $80,000 per 
annum (82.9%), and were non-Hispanic White (82.6%). There 
were more male (53.6%) than female (46.4%) children. The 
primary outcome of children’s physical aggression had an 
average symptom score of 48.8 (SD = 8.4; range: 36-89). The 
mediators: maternal depressive symptoms, had an average 
score of 4.0 (SD = 4.3, range: 0-30), maternal anxiety had an 
average score of 29.5 (SD = 8.9, range: 20-78), and maternal 
social support had an average of 86.4 (SD = 14.9; range 15-
100). However, only 2.2% and 12.9% of mothers had clinically 
significant levels of depression and anxiety. The primary 
exposure: income inequality, had an average Gini coefficient of 
0.3 (SD = 0.1; range 0.23-0.56) across 159 neighbourhoods in 
Calgary, and is similar to provincial and national averages for 
2006 (36). Correlations amongst variables in the path model 
can be found in Table 2.
The results of the path-specific analysis can be found in Table 
3, and are displayed in Figure 1. Overall, a higher log likelihood 
value and lower AIC and BIC values for the fully adjusted 
model relative to the unadjusted model indicated that the final 
model was a better fit (Table 4). With regards to path-specific 
findings, moderate income inequality compared to low-income 
inequality (reference category) was significantly associated with 
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greater maternal depression symptoms (b = 0.49, 95% CI: 0.01, 
0.97) but was not associated with maternal anxiety (b = -0.14, 
95% CI: -1.26, 0.98). Maternal depression was subsequently 
associated with greater physical aggression scores in children 
(b = 0.26, 95% CI: 0.04, 0.47). The direct paths for moderate- 
and high-income inequality were not significantly associated 
with child physical aggression (b = 0.96, 95% CI: -0.15, 2.06) 
and (b = 0.06, 95% CI: -1.46, 1.59), respectively. High income 
inequality was not associated with maternal depression (b = 
0.40, 95% CI: -0.17, 0.96) or maternal anxiety (b = 0.93, 95% 
CI: -0.43, 2.28) but was associated with lower maternal social 
support (b = -2.51, 95% CI: -4.53, -0.49). Overall, the model 
indicated that the indirect pathway from moderate but not high 
neighbourhood income inequality via maternal depression was 
associated with greater child physical aggression symptoms at 
5 years of age (b = 0.13, 95% CI: 0.02, 0.23)(Table 4).

Discussion
This study assessed whether maternal depression, anxiety, 
or social support mediated the association between income 
inequality and children’s physical aggression. Based on our 
findings, moderate income inequality at baseline had a mediated 
association on child physical aggression at 5 years of age 
through maternal depression measured at 4 months postpartum. 
Although in the same direction, the mediated pathway from 
high income inequality to childhood physical aggression via 
maternal depression was not significant. Maternal anxiety or 
social support did not appear to mediate the association between 
income inequality and child physical aggression, although high 
income inequality did appear to be a risk for lower maternal 
social support.
It is unclear why we found moderate- but not high- income 
inequality to be mediated by maternal depression. One potential 
reason could be explained by the mixed neighbourhood 
hypothesis, which suggests that the presence of affluent members 
in a community brings investment in local infrastructure and 
resources, providing benefits to its longstanding residents (11). 
It is plausible that some participants lived in neighbourhoods 
that were previously homogeneously low-income but had since 
experienced an influx of more affluent residents, resulting in 
a neighbourhood with high income inequality. In fact, it has 
been reported that Calgary has experienced a high degree of 
gentrification, a process involving an influx of affluent members 
into previously low-income or under-resourced communities, 
often associated with neighbourhood greening, since the 
1970s (37, 38). Given that green space has been associated 
with lower depression among mothers (39, 40), it is possible 
that the detrimental associations between income inequality 
and maternal depression and child physical aggression were 
mitigated by gentrification in areas with the greatest income 
inequality.
In their detailed analysis of financial data from census 
tracts in Calgary, Townshend and Miller (38) uncovered an 
intensification of very high-income earners in already high-

income census tracts from 1980 to 2010, potentially creating 
high-income, high-inequality neighbourhoods in the current 
study. While the relative income hypothesis suggests that 
all residents in an unequal neighbourhood will experience 
detrimental health, the absolute income hypothesis suggests 
affluent people and neighbourhoods will have better health 
than people with lower individual and neighbourhood incomes 
(e.g., lower income-lower inequality, lower income – moderate 
inequality) (41). While we adjusted for individual income and 
the neighbourhood proportion of high-income earners, there 
may have been other area-level characteristics that we did not 
include in our models. For example, in another Canadian study, 
a shallow U-shaped pattern emerged between neighbourhood 
income inequality and self-perceived health status (42), which 
is similar to the patterns that we observed between income 
inequality and maternal depression. However, once the 
neighbourhood proportion of post-secondary degree earners 
was included in their study, the associations became non-
significant. This led the authors to speculate that participants 
in high-income inequality neighbourhoods are benefiting to 
some extent from being around other well-educated residents 
(42). It is therefore possible that a similar effect occurred in 
the current study. From an absolute standpoint, given the high 
degree of income inequality in both affluent and disadvantaged 
neighbourhoods, their individual effects could have cancelled 
each other out, contributing to the null association we observed.
The absence of a direct unmediated association between 
neighbourhood income inequality and child physical aggression 
is consistent with prior literature examining psycho-social health 
outcomes in young children. For example, Farmer et al. (43) 
did not find a significant association between neighbourhood 
income inequality and internalizing and externalizing problems 
using the AOF sample of 1615 3-year-old children. One reason 
for this could be that living in areas with greater income 
inequality during the early years (i.e., 0-5 years) may not have 
an immediate effect on a child’s level of physical aggression 
(44, 45). For example, being exposed to income inequality 
between the ages of 0-4 years has been associated with lower 
life satisfaction, greater psychosomatic symptoms, and being a 
victim and perpetrator of bullying in adolescence (44, 45).
These findings suggest that addressing neighbourhood income 
inequality could be beneficial for maternal depression, social 
support, and children’s physical aggression. In addition to 
addressing income inequality, municipalities and community 
groups may benefit from creating spaces that foster social 
connections among mothers, such as local mothers’ groups. 
These groups may be important for improving perceived social 
support and maternal mental health (46), which could impact 
levels of physical aggression in young children.
Strengths of this study include the temporality of measurement 
occasions, multilevel design, and adjustment for household 
income. Temporality in measurement occasionally helps reduce 
the risk of reverse causality. However, it is still possible that 
pre-existing mental health issues have led to participants living 
in areas with greater income inequality, so these results should 
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not be interpreted as causal. The multilevel design allows us 
to examine the association between contextual factors and 
individual health outcomes without committing ecological 
fallacy (47). Adjusting for household income improves the 
internal validity of the observed associations that could have 
otherwise been attributed to differences in absolute income (11). 
Limitations of this study include the limited time frame, thus 
not allowing for potential lagged effects of income inequality. 
Additionally, the single baseline assessment of income 
inequality prevents an assessment of cumulative exposure. 
Another limitation is that our sample consisted primarily of 
participants with higher socioeconomic status (i.e., 82.5% 
with household income >$80,000; 84.3% with post-secondary 
education), which limits the generalizability of our results. 
Additionally, our findings might be biased due to loss of follow-
up. Our exploratory analysis showed a significant reduction in 
participation at 5-year postpartum for women who were single 
(single, divorced, or separated), those with an annual household 
income of <80,000, those with low educational attainment 
(high school and trades) and racialized Canadians reported at 
baseline. Finally, there may be residual confounding due to 
unmeasured variables such as maternal social comparisons and 
child temperament that could have associations with maternal 
mental health and child physical aggression.

Conclusion
In this sample of mother-child dyads from Calgary, Canada, 
income inequality did not have a direct effect on child physical 
aggression. Rather, the effect was mediated by maternal 
depression at 4 months postpartum, but only among participants 
from neighbourhoods with moderate income inequality. 
Participants from neighbourhoods with high income inequality 
had lower maternal social support. Addressing income 
inequality could be beneficial for maternal mental health and 
maternal social support, with the latter having a protective 
effect on child physical aggression. However, replication of this 
study in a larger, more diverse sample of mother-child dyads is 
required.
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Table 1: Sample characteristics of n = 1090 mother-child dyads across n = 159 neighborhoods in Calgary, Canada
Variable n %

Individual Characteristics
Child Sex
Male
Female

584
506

53.58
46.42

Maternal Education
High school and trades
University or more

168
922

15.41
84.59

Maternal Ethnicity
White
Racialized Canadians

900
190

82.57
17.43

Marital Status
Single
Coupled

64
1,026

5.87
94.13

Household Income
<80,000
≥80,001

186
904

17.06
82.94

Maternal Anxiety (STAI ≥ 40)
Low and moderate anxiety
High anxiety

949
141

87.06
12.94

Maternal Depression (CES-D≥16)
Not Depressed
Depressed

1,066
24

97.80
2.20

Mean (SD) Min, Max
Maternal age 36.72 (4.30) 24-50
Child physical aggression 48.75 (8.35) 36-89
Maternal anxiety score 29.53 (8.91) 20-78
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Table 1: Sample characteristics of n = 1090 mother-child dyads across n = 159 neighborhoods in Calgary, Canada
Variable n %

Maternal depression score 4.04 (4.26) 0-30
Social support 86.85 (14.82) 15-100

Neighbourhood Characteristics Mean (SD) Min, Max
Percent of high-income earners 32.61 (13.60) 5.26-75.71
Percent of racialized Canadians 21.81 (13.61) 4.05-81.94
Percent of recent immigrants 5.45 (3.25) 0-18.77
Percent low-income-cut-off 3.62 (3.47) 0-19.43
Neighbourhood income inequality 0.34 (0.05) 0.23-0.56

Table 2 Correlations of variables in path model
1 2 3 4 5

Child physical 
aggression 1

2. Neighbourhood
income inequality 0.0460 1

3. Social support -0.1267 -0.0378 1
4. Maternal anxiety
score 0.1455 0.0329 -0.4872 1

5. Maternal
depression 0.1736 0.0430 -0.4637 0.7884 1

Table 3 Unstandardized multilevel path analysis results
Outcome Predictor Coeff P-Value 95% CI

Child 
physical 
aggression

Low-income inequality (Reference)

Moderate income inequality 0.96 0.089 (-0.15, 2.06)
High income inequality 0.06 0.934 (-1.46, 1.59)
Maternal anxiety 0.02 0.701 (-0.07, 0.11)
Social support -0.04 0.074 (-0.09, 0.00)
Maternal depression 0.26 0.018 (0.04, 0.47)
Child sex (Male) 2.98 0.000 (1.95, 4.00)
Maternal age -0.03 0.594 (-0.15, 0.09)
Education (high school and trades) -0.39 0.561 (-1.71, 0.93)
Marital Status (Single) -3.07 0.002 (-5.05, -1.10)
Ethnicity (Other) -1.18 0.093 (-2.56, 0.20)
Income (<80,000) 1.17 0.153 (-0.43, 2.77)

Low-income-cut-off 8.72 0.371 (-10.38, 
27.83)

Percent of racialized Canadians 1.45 0.478 (-2.55, 5.44)
Percent of recent immigrants -12.49 0.180 (-30.75, 5.77)
Percent of high-income earners 1.41 0.528 (-2.98, 5.8)

Maternal 
anxiety Low-income inequality (Reference)

Moderate income inequality -0.14 0.805 (-1.26, 0.98)
High income inequality 0.93 0.180 (-0.43, 2.28)

Social 
support Low-income inequality (Reference)

Moderate income inequality -0.30 0.769 (-2.30, 1.70)
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Table 3 Unstandardized multilevel path analysis results
Outcome Predictor Coeff P-Value 95% CI

High income inequality -2.51 0.015 (-4.53, -0.49)
Maternal 
depression Low-income inequality (Reference)

Moderate income inequality 0.49 0.044 (0.01, 0.97)
High income inequality 0.40 0.169 (-0.17, 0.96)

Covariances

Social support ↔ Maternal anxiety (Cov) -63.87 0.000 (-77.91, 
-49.84)

Maternal depression ↔Maternal anxiety (Cov) 29.85 0.000 (25.08, 
34.63)

Maternal depression ↔ Social support (Cov) -29.12 0.000 (-36.14, 
-22.1)

Model Fits Statistics Log likelihood AIC BIC
Model 1 (Mediation with no covariates) -14681.15 29406.30 29516.16
Model 2 (Mediation with covariates) -14602.73 29269.45 29429.26

Note: Values that are bolded represent statistically significant (p<0.05) associations. Cov = covariance.

Table 4: Decomposition of the path specific results

Intervening 
variable

Income inequality 
Tertile (Reference: 

Low-income inequality)
Effect 
type Regression path Coeff 95% CI

Maternal 
anxiety

Moderate income 
inequality Indirect Moderate income inequality → Maternal 

anxiety → Child physical aggression -0.01 (-0.10, 0.09)

Direct Moderate income inequality → Child 
physical aggression 0.96 (-0.15, 2.06)

Total Moderate income inequality 0.95 (-0.21, 2.11)

High income inequality Indirect High income inequality → Maternal anxiety 
→ Child physical aggression 0.02 (-0.06, 0.10)

Direct High income inequality → Child physical 
aggression 0.06 (-1.46, 1.59)

Total High income inequality 0.08 (-1.47, 1.60)
Maternal 
depression

Moderate income 
inequality Indirect Moderate income inequality → Maternal 

depression → Child physical aggression 0.13 (0.02, 0.23)

Direct Moderate income inequality → Child 
physical aggression 0.96 (-0.15, 2.06)

Total Moderate income inequality 1.09 (-0.08, 2.24)

High income inequality Indirect High income inequality → Maternal 
depression → Child physical aggression 0.10 (-0.03, 0.23)

Direct High income inequality → Child physical 
aggression 0.06 (-1.46, 1.59)

Total High income inequality 0.16 (-1.39, 1.68)

Social support Moderate income
inequality Indirect Moderate income inequality → Social 

support → Child physical aggression 0.01 (-0.16, 0.20)

Direct Moderate income inequality → Child 
physical aggression 0.96 (-0.15, 2.06)

Total Moderate income inequality 0.97 (-0.20, 2.13)

High income inequality Indirect High income inequality → Social support → 
Child physical aggression 0.10 (-0.06, 0.26)

Direct High income inequality → Child physical 
aggression 0.06 (-1.46, 1.59)

Total High income inequality 0.16 (-1.41, 1.69)
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Figure 1: Path diagram presenting the relationship between income inequality and child aggressive behavior. 
Note: Values that are bolded with an * represent statistically significant (p<0.05) associations
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Abstract
Background: The COVID-19 pandemic raised concerns regarding increased youth suicidal behaviour. Trends in the volume 
and characteristics of hospital self-harm presentations may inform future suicide-prevention strategies. Objective: We 
compared the number and characteristics of pre - vs. intra-pandemic self-harm presentations to the Emergency Department 
(ED) of a major Canadian pediatric trauma centre. Method: Using time series analysis, we compared intra-pandemic 
(March 2020-February 2021) monthly self-harm presentation counts to forecasts based on the previous nine years. We 
compared the proportion of ED presentations for self-harm between the intra-pandemic period and the preceding three years. A 
detailed chart review of ED self-harm visits from March 2019 to February 2021 examined the demographic, clinical, and 
psychosocial features of pre- vs. intra-pandemic presentations. Results: Compared to pre-pandemic forecasts, ED self-harm 
presentation counts were decreased in March and May 2020 but increased in December 2020-January 2021. The self-harm 
proportion of ED presentations during the pandemic’s first year was double that of the preceding three years (0.19% vs. 0.09%; 
OR=2.08, 95% CI=1.62-2.67). Compared to pre-pandemic self-harm presentations, patients presenting intra-pandemic were more 
likely to be seen for a psychiatry consultation in the ED or hospital ward (OR=2.38, 95% CI=1.04-5.43), to be admitted to a 
medical unit (OR=3.81, 95% CI=1.28-11.39), and to be living with parents (OR=2.58, 95% CI=1.09-6.09). Conclusions: The 
pandemic’s association with the volume of self-harm visits to a pediatric ED appears to have varied throughout its duration. 
During the pandemic, self-harm visits had an increased representation among ED presentations and exhibited potential indicators 
of increased medical and psychiatric acuity. Keywords: COVID-19, suicide, self-harm
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Introduction

S uicide is a major public health issue impacting children and
youth in Canada, being among the leading causes of death 

for individuals 10-24 years old.1 Suicide risk factors within 
younger populations include psychiatric disorders,2 early 
childhood trauma,3 loneliness and isolation,4 and interpersonal 
conflicts.4 An association between nonfatal self-harm (self-harm 
defined as intentional self-injury with or without suicidal intent) 

and suicide is well-substantiated among adults.5,6 Findings 
support a similar relationship among young people, with an 
increased 1-year suicide risk among children and adolescents 
presenting with self-harm to clinical services, including the 
Emergency Department (ED).7,8 Therefore, analysis of the 
demographic, clinical, and psychosocial features associated 
with self-harm in young people, particularly those presenting 
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to clinical services, may elucidate emerging patterns in suicide 
risk that are informative for suicide-prevention strategies.

The COVID-19 pandemic’s onset in March 2020 raised concerns 
regarding increased risk of suicide and related behaviours among 
young people due to pandemic-related stressors, including social 
isolation,9,10 loss of developmentally significant experiences10,11 
and exacerbation of household conflicts and abuse.10,11,12 Indeed, 
multiple study findings suggested pandemic-associated changes 
in the volume and relative proportion of pediatric self-harm 
hospital presentations. An international cohort study observed 
that while overall ED self-harm presentations by children 
and adolescents decreased in March-April 2020 compared to 
2019, the proportion of psychiatric ED presentations that were 
for self-harm increased.13 Similarly, an international meta-
analysis of ED presentations from individuals under 19 years 
old throughout 2020-2021 observed increased rates of suicide 
attempt and overall self-harm presentations relative to all-
cause ED presentations.14 Timing throughout the pandemic’s 
duration may also have influenced the volume of self-harm 
visits, as several studies observed that child and adolescent 
ED presentations for self-harm were decreased or unchanged 
compared to expected levels during the earlier pandemic but 
increased during 2021.15,16,17 Furthermore, findings suggest an 
association between the pandemic and possible indicators of 
more medically severe self-harm injury, such as intensive care 
and medical unit admission in the general population18,19 and an 
increase in pediatric ICU presentations that was unique to self-
harm injuries.20

Findings from Canada concerning pediatric ED presentations 
for self-harm appear to vary based on timing during the 
pandemic and by city or province. A population-based study 
in Ontario observed increased rates of pediatric ED self-harm 
presentations during January 2021-June 2022, specifically 
among females.15 For individual centres, an analysis of poisoning 
presentations (intentional and unintentional) to The Hospital 
for Sick Children (SickKids) ED in Toronto demonstrated that 
both the proportion and counts of intentional self-poisoning 
presentations increased from March to December 2020 
compared to the two previous years.21 Moreover, findings for 
individuals aged 10-14 in Quebec, Canada, demonstrated that 
hospital suicide attempt presentations decreased during March-
August 2020 but increased during September 2020-March 
2021; this increase was also specific to female children.22

Given the association between hospital self-harm presentations 
and suicide among young people,7,8 developing an 
understanding of characteristics of individuals who presented 
with self-harm during the pandemic’s first year may help 
identify high-risk populations and inform suicide-prevention 
strategies. The pandemic’s association with the volume and 
proportion of pediatric ED presentations for self-harm has 
been studied extensively on a global scale.13-17,20-22 However, 
studies comparing the clinical and psychosocial features, 
such as situational stressors, associated with ED self-harm 
presentations before and following the pandemic onset are 

lacking. Investigating these characteristics in detail could 
inform future approaches to self-harm and suicide-prevention 
and provide a meaningful adjunct to larger-scale findings for 
trends in the volume of ED self-harm presentations. The current 
study aims to address this gap by comparing the demographic, 
clinical, and psychosocial characteristics of pre- and intra-
pandemic ED self-harm presentations to the single pediatric 
major trauma centre in Toronto, Canada. To further contextualize 
potential differences in pre- vs. intra-pandemic presentation 
characteristics, we assessed the volume of presentations over 
the pandemic’s duration by comparing monthly counts of intra-
pandemic ED self-harm presentations to forecasts based on the 
nine previous years. Additionally, to trend potential changes 
in the volume of self-harm visits with overall ED traffic, we 
compared the pre- vs. intra-pandemic proportion of total ED 
visits that were for self-harm.

2. Materials and methods

2.1. Study design
The current study design followed the same framework as a 
previous study of general (non-pediatric) Toronto trauma 
centres by our group.23 It was conducted using data from The 
Hospital for Sick Children (SickKids), the single pediatric major 
trauma centre in Toronto, Canada (Supplementary File section 
1.2). We aimed to examine the pandemic’s potential impact 
on the number of ED self-harm presentations to SickKids by 
comparing observed monthly presentation counts during the 
pandemic’s first year (March 2020-February 2021) to values 
predicted using pre-pandemic data (March 2011-February 
2019). We also compared the self-harm proportion of total ED 
presentations during the pandemic’s first year to those of the 
previous three years. To assess for potential differences in the 
characteristics of ED presentations for self-harm before and 
following the pandemic onset, we conducted a detailed chart 
review of such presentations during the pandemic’s first year 
and the previous year (March 2019-February 2020). This study 
received ethics approval from the Sunnybrook Health Sciences 
Centre (SHSC) Research Ethics Board as part of a larger study 
including SickKids and Toronto’s two non-pediatric major 
trauma centres (Sunnybrook Health Sciences Centre and St. 
Michael’s Hospital) (CTO ID: 3361).

2.2. Data Sources
We obtained records for ED self-harm presentations to 
SickKids during the study period from the Ontario Trauma 
Registry (OTR) and the National Ambulatory Care Reporting 
System (NACRS) databases. Reporting of ED visits to NACRS 
is mandatory in Ontario, and coverage was estimated to be 
100% for the 2019-2020, 2020-2021, and 2021-2022 fiscal 
years. Therefore, it is estimated that NACRS should account 
for all visits to Ontario EDs.24 The OTR captures data from 
all patients with medically severe (“major trauma”) injuries 
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that warrant presentation to Level 1 trauma centres in Ontario 
(Supplementary File section 1.2);25 therefore, all visits were 
present in NACRS, but a subset of visits with major trauma-
designated injuries could be identified within this group using 
the OTR. Lists of eligible patient presentations to SickKids 
from the OTR and NACRS were provided by a trauma data 
analyst and by Decision Support Services (DSS) at SickKids, 
respectively. DSS provided monthly counts of all-cause ED 
presentations to SickKids from March 2017 to February 2021.

2.3. Study cohort
Our study included patients who presented to the SickKids ED 
with self-harm, which was defined as intentional self-injury with 
or without suicidal intent. To identify self-harm presentations, 
we used the “intentional” ICD-10-CA codes (X60-X84) within 
the NACRS database and the “intentional” code for the Intent 
of Injury variable within the OTR. As SickKids is a pediatric 
hospital, all patients were below 18 years of age.
For patients who presented to the SickKids ED for self-harm 
more than once during the study period, we included only the 
first (index) self-harm presentation during this period for the 
detailed chart review component of the study. To identify self-
harm directly relevant to the current ED visit rather than more 
remote events, the chart review was limited to cases where self-
harm reportedly occurred within the past three days. Lastly, due 
to the possibility of erroneous coding (i.e. unintentional injuries 
being miscoded as self-harm), presentations coded as self-harm 
in the OTR or NACRS were manually screened during the chart 
review process to ensure that the description of the injury in 
the chart matched its coding (Supplementary File section 1.3). 
In the case of conflicting statements regarding injury intent, 
self-harm vs. non-self-harm intent was determined based on 
the reliability of the statement sources, with the note-writer’s 
judgement being considered most reliable (Supplementary File 
section 1.4).

2.4. Chart review
A member of the research team (NJ) securely accessed eligible 
patient charts through SickKids’ electronic medical record 
system. Ambulance, ED, psychiatric consult, and discharge 
notes from all hospital units were reviewed in detail for data 
collection. If such notes were not included in the patient’s 
chart, other encounter notes were accessed to obtain basic 
demographic and injury-related details (i.e. self-harm method).
The review of SickKids charts used the same data collection 
variables as our previous study of non-pediatric trauma centre 
presentations23. All variables had demonstrated acceptable inter-
rater reliability (Cohen’s Kappa score of ≥0.6)26 between two 
coders (MG and NJ) during the training process for our previous 
study23, as summarized in the current study’s Supplementary 
File (section 2). Data describing patient household and living 
arrangements, employment and schooling, self-harm method, 
course in hospital, medications and substance use; psychiatric 
diagnoses (new and previous); non-psychiatric medical 

history; suicide-related history; and psychosocial stressors 
were collected. A complete variable list, including definitions 
and reliability scores, is provided in our previous study’s 
supplementary material23.

2.5. Outcomes
For the time series analysis, the primary outcome was absolute 
counts of ED visits for self-harm. For solely the chart review 
component of the study, the primary outcome was the time 
period in which the patient’s first ED presentation for a self-harm 
injury occurred (pre-pandemic: March 2019-February 2020 
vs. intra-pandemic: March 2020-February 2021). Secondary 
outcomes included those following the self-harm event itself: 
designation as a “major trauma” presentation, mortality in-
hospital or in the ED (alive vs. deceased on discharge from an 
inpatient unit or the ED); and events describing the patient’s 
course in hospital, including psychiatry service consultation 
(in the ED or hospital inpatient unit), admission to hospital, 
admission to specific hospital units [surgical, psychiatric, 
medical, and/or Intensive Care Unit (ICU)], and discharge 
disposition (home, rehabilitation facility, long-term care, and 
other acute care facility).

2.6. Statistical analysis
All analyses were conducted using the software IBM SPSS 
Statistics 27.

2.6.1. Self-harm presentation counts and 
proportion of ED visits

We used time series modelling to forecast self-harm injury 
counts for each month of the intra-pandemic period (March 
2020-February 2021) based on monthly counts observed 
during the previous nine years (March 2011-February 2020). 
We used the Expert Modeler tool within SPSS to determine 
which ARIMA or exponential smoothing model best fit the data 
based on goodness of fit measures (Supplementary File section 
3), and assessed for autocorrelation using the Ljung-Box Q 
statistic. We compared observed intra-pandemic monthly 
counts with forecasted counts and their 95% confidence 
intervals. Discrepancies between observed and forecasted 
counts were considered statistically significant if the observed 
count fell outside the Upper Confidence Limit (UCL) or Lower 
Confidence Limit (LCL) of the forecasted confidence interval 
(p< .05). We used chi-square analysis to compare the self-harm 
proportion of ED visits during the intra-pandemic period to that 
of the past three years (March 2017-February 2020).

2.6.2. Self-harm presentation characteristics

We used bivariate tests (independent sample t-tests, chi-
square tests, and Fisher’s exact tests, as appropriate) to screen 
for differences in demographic, clinical, and stressor-related 
features of ED self-harm visits by time of presentation (intra- 
vs. pre-pandemic). Next, we used logistic regression to identify 
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potential independent associations between the chart review 
primary outcome (presentation timing) and specific variables. 
To assess for the pandemic’s potential impact on the secondary 
outcomes (designation as a “major trauma” presentation; 
psychiatry service consultation; alive or decreased on discharge 
from hospital or ED; hospital admission; admission to 
psychiatric, medical, surgical and/or Intensive Care Unit; and 
discharge disposition), we conducted additional regression 
analyses for each of these secondary outcomes using the 
entire cohort of ED presentations for self-harm, with the 
same covariates as the previous model, plus the addition of 
our independent variable of interest (visit timing: pre- vs. 
intra-pandemic) to the model. We made the a priori decision 
to accept a significance level of p≤0.10 in bivariate testing for 
covariate inclusion in the regression models. As this was an 
exploratory study, we used this approach to avoid type II errors 
and the erroneous exclusion of potentially relevant variables 
in multivariate testing27. To avoid multicollinearity, a Pearson 

correlation coefficient of < 0.8 was required for two covariates 
to be included in the same model.

3. Results

3.1. Time series analyses of monthly self-
harm presentations
A Simple Seasonal model was determined to best fit monthly 
self-harm presentation counts (stationary R2= 0.66, Ljung-
Box Q = 16.87, DF=16, p=0.39; Supplementary File Table 
S1). Observed counts were below the expected LCL in March 
2020 (actual: 1; predicted: 7.56, 95% CI=2.76-12.36) and 
May 2020 (actual: 2; predicted: 7.67, 95% CI=2.69-12.66) 
and exceeded the UCL in December 2020 (actual: 13; 
predicted: 7.34, 95% CI=1.74-12.93) and January 2021 
(actual: 16; predicted: 8.34, 95% CI=2.66-14.01) (Fig. 1).

 Figure 1: Times series of monthly Emergency Department (ED) self-harm presentation counts 
Plot of time series model with observed monthly counts of ED self-harm presentations and forecasts made using pre-pandemic 
counts. Observations from March 2018-February 2021 are shown for clarity; see Supplementary Figure 1 for complete plot of 
observed counts from March 2011-February 2021. Forecasted values and their upper (UCL) and lower (LCL) 95% confidence 

limits are shown from March 2020-February 2021. Red asterisks indicate months where observed counts exceeded the forecasted 
UCL. Black asterisks indicate months where observed counts fell below the forecasted LCL.
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3.2. Self-harm proportion of 
ED presentations
The proportion of all ED presentations for self-harm 
during the intra-pandemic year was approximately double 
that of the preceding three years (March 2020-February 2021: 
87/45,631, 0.19% vs. March 2017-February 2020: 
218/237,460, 0.09%; OR=2.08, 95% CI=1.62-2.67). The 
number of all-cause ED presentations during March 2020-
February 2021 (n=45,631 visits) was approximately 42% 
lower compared to the mean annual attendance from 
March 2017-February 202 (mean n=79,153 visits;

March 2017-February 2018: 79,973; March 2018-February 
2019: 78,244; March 2019-February 2020: 79,243).

3.3. Chart review

3.3.1. Overview of presenting patients

From March 2019 to February 2021, there were 165 documented 
ED presentations for self-harm meeting the inclusion criteria. 
With only the index presentation for each patient 
considered, the analysis included 151 visits (Table 1).

Table 1. Summary of patient demographic, injury-related, and clinical characteristics 
of 151 index self-harm presentations included in the chart review

Variable Prea

n=73
Intra
n=78

Total
n=151 Sig (p=)

Age (years)- Mean (S.D.) 14.7 (1.6) 14.9 (1.4) 14.8 (1.5) 0.31
Age group- % (n)
Child (0-14)
Youth (15-17)

39.7 (29)
60.3 (44)

39.7 (31)
60.3 (47)

39.7 (60)
60.3 (91)

0.99
0.99

Sex (female)- % (n) 67.1 (49) 76.9 (60) 72.2 (109) 0.18
Employed- % (n) 1.4 (1) 0 0.7 (1) 0.48
Major trauma presentation- % (n) 2.7 (2) 5.1 (4) 4.0 (6) 0.68
Self-harm methodb- % (n)
Fall or jump from height
Stab or cut
Thermal
Suffocation
Poisoning
Otherc

1.4 (1)
23.3 (17)

0
4.1 (3)

67.1 (49)
9.6 (7)

2.6 (2)
23.1 (18)
1.3 (1)
2.60 (2)
74.4 (58)
3.8 (3)

2.0 (3)
23.2 (35)
0.7 (1)
3.3 (5)

70.9 (107)
6.6 (10)

1.0
0.98
1.0
0.67
0.33

-
Admitted to hospital- % (n) 64.4 (47) 71.8 (56) 68.2 (103) 0.33
Discharged alive- % (n) 97.3 (71) 100 (78) 98.7 (149) 0.23
Smoker- % (n) 0 2.6 (2) 1.3 (2) 0.50
Household- % (n) Lives with:
Parent(s)
Sibling(s)
Childrend

Extended family
Non-family
Psychiatric or rehabilitation facility

74.0 (54)
52.1 (38)

0
4.1 (3)
4.1 (3)
1.4 (1)

87.2 (68)
61.5 (48)
1.3 (1)
5.1 (4)

0
0

80.8 (122)
57.0 (86)
0.7 (1)
4.6 (7)
2.0 (3)
0.7 (1)

0.04
1.0
0.24
1.0
0.11
0.48

Psychiatric diagnosese- % (n)
Depressive
Anxiety
Personality
Neurodevelopmental
Trauma/stressor-related
Bipolar type 1 or 2
Obsessive-compulsive
Disruptive/Impulsive

52.1 (38)
32.9 (24)
1.4 (1)

20.5 (15)
8.2 (6)

0
4.1 (3)
2.7 (2)

38.5 (30)
21.8 (17)
5.1 (4)

23.1 (18)
3.8 (3)
1.3 (1)
1.3 (1)
3.8 (3)

45.0 (68)
27.1 (41)
3.3 (5)

21.9 (33)
6.0 (9)
0.7 (1)
2.6 (4)
3.3 (5)

0.09
0.13
0.37
0.71
0.32
1.0
0.35
1.0

Non-psychiatric medical conditionf % (n) 15.1 (11) 15.4 (12) 15.2 (23) 0.96
Current schooling- % (n)
High school 75.3 (55) 80.8 (63) 78.1 (118) 0.42
aPre: pre-pandemic; intra: intra-pandemic; total: total count/proportion across pre- and intra-pandemic periods.
bFor presentations involving multiple self-harm methods, all injury methods were coded (excluding cases in “Other” category, 
see footnote “c” below).
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Table 1. Summary of patient demographic, injury-related, and clinical characteristics 
of 151 index self-harm presentations included in the chart review

Variable Prea

n=73
Intra
n=78

Total
n=151 Sig (p=)

c“Other” indicated that none of the self-harm methods used for the current presentation were categorizable within the study’s 
coding categories. This variable is presented for descriptive purposes only and was not analyzed in the bivariate testing or 
logistic regression models.
d“Living with children” described patients living with one or more child for whom the patient was a biological or non-biological 
parent.
eAll variables for the “psychiatric diagnoses” represent categories of psychiatric disorders (e.g. “anxiety” = anxiety disorder), 
apart from “personality,” which represents personality disorders or personality traits (e.g. dependent personality disorder or 
dependent personality traits).
f“Non-psychiatric medical condition” refers to any active physical health concern noted in the patient’s chart, regardless of 
medical severity or morbidity, that was separate from the presenting injury, as well as any prior major medical event (e.g. active 
or remitted malignancy, myocardial infarction).

The mean patient age throughout the entire observation period was 
14.8 years old. Most patients were high school students (78.1%), 
and nearly three-quarters were females (72.2%) (Table 1). The 
most common self-harm methods were self-poisoning (70.9%) 
and stabbing or cutting (23.2%). While most presentations 
resulted in hospital admission (68.2%), a small minority of 
injuries were designated as major trauma presentations (4.0%), 
and 1.3% were fatal. New or prior psychiatric diagnoses were 
common among presenting patients, especially depressive 
(45.0%), anxiety (27.1%), and neurodevelopmental (21.9%) 
disorders. While most presentations resulted in hospital 
admission (68%), a small minority of injuries were designated 
as major trauma presentations (4%), and 1.3% were fatal. New 
or prior psychiatric diagnoses were common among presenting 
patients, especially depressive (45%), anxiety (27.1%), and 
neurodevelopmental (21.9%) disorders. 

3.3.2. Characteristics associated with intra-pandemic vs. 
pre-pandemic self-harm presentations

The results of bivariate comparisons for the study’s major 
variables are included in Table 1. The Supplementary File 
includes the bivariate testing for all study variables (Table 

S1). For the chart review primary outcome, living with parents 
(including one or both parent(s), biological or non-biological, 
excluding foster care) was independently associated with intra-
pandemic ED self-harm presentations, versus pre-pandemic 
presentations (OR=2.58, 95% CI=1.09-6.09) (Table 2). There 
was a trend toward a negative association between intra-
pandemic presentation for self-harm and new or historical 
diagnosis of a depressive disorder (OR=0.54, 95% CI=0.28-
1.04), although this did not reach statistical significance.
For secondary self-harm outcomes, intra-pandemic presentation 
was associated with higher odds of psychiatry service 
consultation (OR=2.38, 95% CI=1.04-5.43) (Table 3) and with 
admission to a medical unit following the ED presentation 
(OR=3.81, 95% CI=1.28-11.39) (Table 4). There were no 
significant differences in demographic features (Table 1) or 
for other secondary outcomes (Supplementary File Table S3) 
between pre- and intra-pandemic presentations.

Table 2. Logistic regression results for self-harm visits during the intra-pandemic 
vs. pre-pandemic periods; pre-pandemic period reference group

Variable OR Lower CL Upper CL
Psychiatric diagnoses
Depressive disorder 0.54 0.28 1.04

Household
Living with parent(s) 2.58 1.09 6.09

Table 3. Logistic regression results for outcome of psychiatric consultation in the emergency department 
or hospital ward, among all patients presenting with self-harm to the emergency department

Variable OR Lower CL Upper CL
Timing (pre- vs. intra-pandemic) 2.38 1.04 5.43
Self-harm method
Poisoning 3.31 1.42 7.74

Prescription medications
Antipsychotic 0.43 0.10 1.77

History of suicide attempts 2.48 0.76 8.03
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Table 3. Logistic regression results for outcome of psychiatric consultation in the emergency department 
or hospital ward, among all patients presenting with self-harm to the emergency department

Variable OR Lower CL Upper CL
Stressors
Employment/financial stressor
Intimate relationship breakup

2.61
3.15

0.99
0.35

6.85
28.24

Psychiatric diagnoses
Neurodevelopmental
Depressive
Trauma/stressor-related

0.82
3.26
0.17

0.32
1.33
0.04

2.07
8.01
0.82

Table 4. Logistic regression results for the outcome of medical unit admission, among 
all patients presenting with self-harm to the emergency department

Variablea OR Lower CL Upper CL
Timing (pre- vs. intra-pandemic) 3.81 1.28 11.39
Sex (female) 0.26 0.09 0.74
Self-harm method
Fall or jump from height
Stab or cut
Poisoning

74.78
0.71
7.96

2.31
0.12
0.89

2415.65
4.16
71.27

aOutput for positive urine drug screen covariate was not defined due to low frequency of this finding in the study cohort.

4. Discussion

4.1. ED attendance for self-harm

4.1.1. Monthly ED self-harm presentation counts

In contrast with early-pandemic concerns regarding increases 
in child and youth suicidal behaviour,10 we observed decreased 
counts of ED self-harm presentations during the pandemic’s 
earlier months (during the pandemic’s “first wave” in Ontario 
from February 26-August 31, 2020; as defined by Public 
Health Ontario28), specifically in March and May 2020. The 
lack of increased presentations observed during the pandemic’s 
earlier months is consistent with widespread observations 
of decreased13,22 or relatively unchanged15,17,23 levels of ED 
presentations for self-harm shortly following the initial pandemic 
onset. Notably, the pandemic’s earlier months overlapped with 
the spring season, which has been associated with a peak in 
self-harm presentations and suicide deaths.29,30,31 Our findings 
suggest that the pandemic onset was associated with a decrease 
in the magnitude of this expected peak, which corroborates 
larger-scale, population-based findings for combined pediatric 
suicidal ideation and self-harm presentations in the United 
States.32

As all-cause ED visits decreased in Canada during the 
pandemic’s first wave, especially among children and youth,33 
the current study’s observation of decreased pediatric ED 
self-harm visits in the early pandemic may reflect reluctance 
to present to clinical services during this time, rather than 
decreased incidence of self-harm itself. This is supported by 
early pandemic survey findings indicating that 20% to more 
than 40% of respondents avoided or delayed medical care due 
to the pandemic,34-36 as well as findings of qualitative studies 
conducted in Canada, where participants expressed reluctance 

to present to the ED during the pandemic due to reasons that 
included fear of contracting COVID-1937-38. Additionally, it is 
possible that increased use of remote mental health services 
during the early pandemic, as suggested by the increase in calls 
to Canada’s Kids Help Phone,39 served to mitigate the volume 
of such presentations to in-person ED services.
In contrast, we observed that ED self-harm counts were 
increased compared to expected levels in December 2020 and 
January 2021, which was within the pandemic’s “second wave” 
from September 1, 2020 to February 28, 202128, suggesting an 
increase in self-harm behaviour or increased drive to present 
to the ED during this time. The monthly counts observed 
during December 2020 to January 2021 were among the 
highest observed during the study period and occurred during 
a seasonal period that has not typically been associated with 
increased suicide or self-harm29-32, thus favouring explanatory 
factors other than seasonal trends. Our observation of increased 
presentations months following the initial onset of the pandemic 
is similar to other findings in Canada15,22 and internationally16,17.

4.1.2. Self-harm proportion of ED presentations

Our observation that the proportion of self-harm presentations 
to total ED presentations at SickKids increased during 
the pandemic’s first year compared to previous years is 
consistent with findings for younger age groups in Canada21 
and internationally13. Similarly, there is evidence for ED 
presentation rates for suicidal and non-suicidal self-harm 
and suicidal ideation being increased during the pandemic in 
comparison to all-cause ED visits14. However, notably, our 
finding occurred in the context of a significant overall decrease 
in total ED visits both to SickKids and in Canadian hospitals 
overall during the pandemic33,40-42. The fact that identified self-
harm visits comprised a very small proportion of total ED 
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presentations both pre- and intra-pandemic should introduce 
a further note of caution when interpreting the finding of an 
increased proportion of self-harm ED presentations.

4.2. Characteristics
Our findings suggest an increase in the acuity of intra-
pandemic ED self-harm presentations in terms of both injury 
severity and psychiatric symptoms. Intra-pandemic self-harm 
presentations were independently associated with consultation 
of the hospital’s psychiatry service, which entails a psychiatrist 
assessing the patient in the ED or inpatient unit. While this 
finding could be influenced by differences in patient volume 
and/or hospital staffing during the pandemic, increased 
psychiatry consultations suggest increased severity of the 
mental health concerns underlying self-harm presentations 
during this time. This would corroborate previous findings 
suggestive of worsening pediatric mental health during the 
pandemic, such as increased global prevalence of depression 
and anxiety43, increased proportions of ED presentations for 
mental health causes44-46, and increased demand for Canada’s 
Kids Help Phone39.
Additionally, intra-pandemic ED presentations for self-harm 
demonstrated an independent relationship with admission to 
a medical unit following the initial ED presentation, further 
substantiating existing evidence that suggests increased medical 
severity of intra-pandemic ED self-harm injuries within the 
general and pediatric populations18-20,23. The cause of potentially 
increased mental health and injury severity of intra-pandemic 
ED self-harm cannot be inferred from this observational study. 
However, it is estimated that most self-harm injuries do not 
present to clinical services, as described by the iceberg model 
of self-harm47. In the context of the early pandemic, increased 
severity of physical injury and psychiatric symptoms may reflect 
a relative decrease in presentations for “minor” complaints due 
to reluctance to enter healthcare settings.
In terms of non-clinical characteristics, patients who presented 
during the pandemic had increased odds of living with parents 
compared to those presenting pre-pandemic. Conflict with 
family and with parents has been identified as more frequent 
contributing stressors in the settings of medically severe self-
harm and death by suicide, respectively48,49. However, in the 
context of pandemic-related lockdowns and restrictions where 
access to other caregivers (e.g. teachers) decreased, it appears 
likely that parents had an increased role in facilitating a child’s 
presentation to the ED for self-harm, such as by deciding to 
bring their child to the hospital. This possibility is supported 
by findings that young people who seek help for self-harm are 
more likely to do so from family members or friends, rather 
than from clinical services50. Furthermore, previous findings 
of increased suicidal or self-harm behaviour or ideation among 
youth who are unhoused51or who are wards of the government52  
are not suggestive of households without parental figures being 
protective against suicide. Notably, the current study was 
limited to the information available in the patients’ charts. Thus, 

some patients may not have been coded as “living with parents” 
due to information about their living circumstances being 
unavailable in the reviewed medical records. Nevertheless, our 
findings suggest that the role of parent-child dynamics should 
be considered in future suicide prevention strategies, especially 
in the setting of community-wide stressors.
Our observation that females comprised the majority of 
presentations throughout the overall study period corroborates 
previous findings of higher rates of hospital-presenting self-
harm53,54 and higher prevalence of self-harm overall55 among 
females within the pediatric population. While the proportion 
of self-harm presentations from females increased during the 
intra-pandemic period (76.9%) vs. pre-pandemic (67.1%), this 
change was not statistically significant (p=0.18) (Table 1).

4.3 Limitations

Our study has several limitations, some of which relate to the 
study design. The smaller sample size, specifically in terms 
of the number of presentations, compared to other studies of 
pediatric ED self-harm presentations, may limit the current 
findings’ ability to account for pre- vs. intra-pandemic changes 
of smaller magnitudes. Our study’s smaller patient group 
resulted in lower counts per month being used for the time series 
model, potentially limiting the model’s statistical power. Our 
use of a single centre may also limit the generalizability of the 
current study findings to other regions. Although SickKids may 
receive some presentations from outside the Greater Toronto 
Area as a pediatric trauma centre, major trauma presentations 
comprised a minority (4%) of these presentations. Moreover, 
as our study did not employ population-wide data, we were 
unable to account for population migration and relocation, 
which was increased following the pandemic onset56; or 
for possible changes in the flow of patient presentations to 
SickKids compared to other Toronto hospitals. This could have 
introduced confounding into our analysis. Additionally, some 
planned variables did not achieve inter-rater reliability (such as 
bereavement and social disconnectedness as reported stressors) 
and were therefore not included, which could have led to the 
loss of important confounders.
Other limitations stem from the challenges of achieving a true 
representation of self-harm prior to and following the pandemic 
onset. It is possible that some self-harm injuries were miscoded 
or classified with a related but different code (e.g., suicidal 
ideation), which would have excluded them from the current 
study. Furthermore, the current study likely undercounted 
self-harm presentations due to limitations associated with 
current injury classification methods used in medical records. 
A systematic review of ICD-10 code validity and reliability 
found the mean sensitivity of self-harm codes to be 35.5%57. 
In addition, while self-harm presentation to hospital has a 
well-substantiated relationship with suicide, it is estimated to 
comprise a minority of community-wide self-harm behaviour.47 

Future work should examine the demographic, clinical, and 
stressor-related characteristics of self-harm occurring in the 
community and/or presenting to non-hospital services.
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4.4. Implications for practice

Our findings of decreased ED self-harm presentations at the 
pandemic onset, as well as observed associations between intra-
pandemic presentations and indicators of increased medical 
and psychiatric acuity, suggest that barriers to accessing ED 
care influenced intra-pandemic ED self-harm presentations. 
These findings highlight the importance of systems responding 
nimbly to sudden public health emergencies, particularly 
the need for virtual and telehealth services to be available to 
youth. The sustainability and adaptability of such services 
have already been widely prioritized, suggesting that we might 
expect different, more positive outcomes in the event of a future 
public health catastrophe. Our findings that young people living 
in households without parents were less likely to present for 
self-harm during the intra-pandemic period may indicate 
a more enduring detection and access issue; public health 
policy makers should work to support access to care in this 
population with special attention to circumstances where access 
to supports may be limited. In tandem, primary health care 
providers should screen for potential barriers to help-seeking 
or accessing care when interviewing patients presenting with 
self-harm, suicidality, and/or risk factors for these outcomes to 
ensure adequate safety planning and follow-up.
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Abstract
Chronic school absenteeism is associated with adverse health and social outcomes for children and youth across development. The 
present paper analyzed data published by the Canadian Broadcasting Corporation in 2024 about rates of absenteeism in Canada 
pre-, mid-, and post-COVID-19. Data from a total of 11 regions in Canada, representing over 740,000 children in urban and rural 
public schools across the country, were analyzed. Non-parametric tests compared pre- and post-COVID-19 absenteeism rates, 
and correlations with the length of school closures were also explored. Data trends suggest that average chronic absenteeism rates 
increased significantly from pre- to post-COVID-19 for elementary students, but the increase for secondary students was not as 
marked. Elementary students living in regions with more school closures throughout the pandemic appear to have higher chronic 
absenteeism post-pandemic. This trend was not seen for secondary students. Although these results are exploratory in nature, the 
findings suggest that children, particularly those in the elementary grades, may be at risk of ongoing absenteeism as they develop. 
Results are discussed in the context of existing literature on absenteeism, Canada’s response to the COVID-19 pandemic, and the 
global context.
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Introduction

T he COVID-19 pandemic had devastating impacts on
children’s development, particularly in the mental health 

1,2and educational realms. Among the educational impacts, 
Canadian children faced frequent and intermittent school 
closures that led to irregular school attendance over a period 
of years. Data from other developed nations, such as England, 
indicate that current rates of chronic absenteeism are at their 
highest recorded levels in history.3 Although this trend has been 
observed anecdotally by many health practitioners in Canada, 
we have no national data on this topic, and there is a paucity of 
scholarly work that has examined children’s school absenteeism 
across Canada, either before or since the pandemic. 4,5 Given its 
role as a powerful social determinant of child health, this is an 
important gap in the Canadian child psychiatry literature, and a 
topic that requires urgent attention.

Chronic school absenteeism – missing more than 10% of 
the school year – can occur for a plethora of reasons and is 
associated with a range of adverse social and health outcomes for 
children and youth.6 Although there is little research to 
support a precise threshold, the 10% criterion for chronic 
absenteeism is widely used in research and in the United 
States as well as in provincial education policy.7,8 School 
attendance is among the top social determinants of health 
worldwide,9,10 and chronic absenteeism from school is 
associated with poor academic achievement,11,12 

worsened socioemotional skills,13 increased mental illness,14 
and economic difficulties later in life.15 The path from chronic 
absenteeism to high-school dropout is well-documented in 
other countries,16 which in turn is associated with higher rates 
of unemployment, incarceration, lower earnings, decreased 
health, and reduced life expectancy.17

Recent data from the United States18 and the United Kingdom19 
illustrate that chronic school absenteeism has increased 
dramatically since the COVID-19 pandemic. These data point 
to an alarming trend whereby far more children are missing 
school now than in pre-pandemic years, with some regions 
reporting a fourfold increase.20 Particularly concerning are 
emerging findings about the disproportionate impact of chronic 
absenteeism on marginalized children,18,21 like so many of the 
social and health outcomes from the COVID-19 pandemic.22

We know very little about school attendance problems in 
Canada, and there are significant barriers to resolving this issue. 
Education is a provincial jurisdiction in Canada, and there are 
no national databases on attendance rates, nor are there national 
standards for measuring and collecting attendance data. Across 
provinces, there are varying mandates for the collection and 
reporting of school attendance rates, which are normally 
delegated to school boards. To our knowledge, no province in 
Canada mandates routine public reporting of attendance rates. 
In this context, it is not surprising that there is scant Canadian-
published research on the topic. A recent scoping review of 
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research on student absenteeism in elementary grades failed 
to identify a single Canadian study,4 and a recent study of 
publication records of Canadian-based researchers failed to 
identify a single researcher actively studying and publishing 
on school absenteeism.5 Conversely, the United States23 and the 
United Kingdom24 have databases in which they collect school 
attendance data on a national level, with this being required by 
law in the United Kingdom.
The little we do know about school absenteeism in Canada 
comes primarily from large-scale international research studies. 
The most prominent is the Programme for International Student 
Assessment (PISA, an initiative developed by the Organization 
for Economic Co-Operation and Development), which is 
administered every 3 years to Grade 8 students at schools 
across all Canadian provinces. Students are not included if 
they reside in a territory, attend an Indigenous band-operated 
school, have a significant learning, intellectual, physical, or 
medical disability/condition, or are not proficient in English 
or French.25 PISA’s focus is on academic performance, and it 
includes rudimentary questions on attendance. The latest PISA 
results, based on 2022 data, are concerning: 30% of Canadian 
Grade 8 students reported missing one full day in the previous 
2 weeks, which is higher than the OECD average (20%) and 
higher than Canadian results over the past 10 years. Recent 
projections from Canada’s Institute for 21st Century Questions 
(using Statistics Canada data) suggest that approximately 
62,000+ students stopped attending school altogether (and were 
not homeschooled or privately schooled) in 2021-22, a notable 
increase compared to years prior to the COVID-19 pandemic.26

The present article is a secondary analysis of pre- and post-
COVID-19 Canadian absenteeism data published by the 
Canadian Broadcasting Corporation. Public data from 790,000 
children (around 13.8% of students nationwide)27 in urban 
and rural public schools across the country were statistically 
analyzed to identify trends in the data, compare pre- and post-
COVID-19 absenteeism rates to determine how absenteeism 
was affected by the pandemic, and to discover if the length 
of school closures was associated with post-COVID-19 
absenteeism rates.

Methods
On March 27, 2024, the Canadian Broadcasting Corporation 
(CBC) published an investigation into student absenteeism 
in Canada.28 This news report is the first known attempt to 
aggregate data across Canadian provinces on the school 
attendance of students in Kindergarten to Grade 12. The CBC 
investigative journalists contacted the largest 41 publicly 
funded school boards (only those with 30,000+ students) from 
across Canada (private school and homeschooled students are 
not represented in this data). The journalists requested chronic 
absence rates (i.e., proportion of students who missed 10% or 
more of school per year) from pre-pandemic (2018-2019), mid-
pandemic (2020-2021), and post-pandemic (2022-2023) school 
years. The CBC included their original data in a table appended 

to their published report, and these data form the basis of the 
current analysis of student attendance rates in Canada.

Data Preparation
The original sample contained full or partial data from 16 (5 
Catholic, 11 public) school districts, out of the 41 (10 Catholic, 31 
public) that were asked to share their data. However, only those 
boards, provinces, and territories that reported chronic absence 
rates (i.e., the proportion of students missing 10% or more of 
the school year) were included in our analysis. School districts 
were only included if they provided data for multiple timepoints 
and if they provided complete data for at least one school level 
(i.e., elementary or secondary). These steps reduced the total 
number of participating school units to a final sample of 11 
(10 school boards and one province), which together provided 
representation from seven provinces. Nearly two-thirds (63.6%) of 
the boards represented a mix of urban and rural areas within each 
province, while the remainder were urban only.
Second, the data were reorganized into two levels within 
each unit: elementary and secondary. Because previous 
research suggests that older children exhibit higher rates of 
absenteeism16, the data were divided this way to allow for the 
differential effects of school level. The absenteeism rates for 
kindergarten to Grade 6 were combined and averaged to form an 
elementary rate, while the absenteeism rates for Grades 7 to 12 
were averaged to form a secondary rate. Three boards 
provided separate middle school rates (Grades 6-9 or 7-9), 
and these data were included with the older grades to create 
the secondary level absenteeism rate. To determine a combined 
absenteeism rate that included all students within each school 
unit, the rates were averaged.
Third, in order to aggregate rates across the participating school 
units while accounting for widely differing Ns per unit (i.e., 
unit Ns ranged from 43,377 to 185,552 students), we weighted 
unit rates by multiplying them by their corresponding N. If not 
included in the CBC article, school unit N for elementary and 
secondary levels was found for each school year on district 
websites (except for one school board, in which an estimate 
was taken from a graph they provided to a news source).29 Next, 
we added the resulting products and divided by the sum of the 
weights to create weighted averages.

Data Analytic Approach
This secondary analysis had three aims. The first was to describe 
the trends in the data across school units to present an overall 
picture of the findings. The second aim was to statistically 
compare pre- and post-pandemic chronic absenteeism rates 
for elementary and secondary levels, using a non-parametric 
Wilcoxon Signed Rank Z-Test for this purpose. This test was 
selected because it can be used for proportion data that are not 
normally distributed, and it can be computed with small sample 
sizes.30 Finally, we computed exploratory bivariate correlations 
between the number of weeks of school closures in each unit’s 

https://www.cbc.ca/news/canada/school-absence-data-1.7156254
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respective province and the 2022-2023 absenteeism rates to 
determine if the length of school closures may be associated 
with post-COVID-19 absenteeism rates.31

Results
To give an overview of the general trends in absenteeism rates 
across all 11 units, Table 1 presents the average absenteeism rates 
(rounded to the nearest whole number, all grades combined).

Table 1. Descriptive data for all grades combined

Province # school districts 
includeda

# weeks of school 
closuresb

Chronic absence 
rate pre-Covid

(# students)

Chronic absence 
mid-Covid
(# students)

Chronic absence 
post-Covid
(# students)

Alberta 1 22 37%
(118,966)

42%
(119,269)

46%
(128,675)

New Brunswick 1 19 20%
(22,642)

37%
(22,897)

44%
(23,686)

Newfoundland and Labrador 1 20 32%
(64,007)

58%
(63,288)

56%
(63,463)

Ontario 2 27 29%
(140,179)

32%
(135,421)

40%
(134,580)

Quebec 2 11 8%
(112,399)

11%
(110,530)

12%
(109,903)

Saskatchewan Unknownc 15 27%
(184,004)

50%
(182,727)

43%
(189,924)

a Published data not available for British Columbia, Manitoba, Nova Scotia, Prince Edward Island, Northwest Territories, Nunavut, Yukon
b Data received from MacPherson & Green17

c Saskatchewan did not provide school district specific data, but rather province-wide data

Pre- to Post-COVID-19 Absenteeism.
Table 2 presents results from the non-parametric Wilcoxon 
Signed Rank Z-Test, which analyzed differences in chronic 
absenteeism rates from pre-COVID-19 to post-COVID-19 
for elementary and secondary students. For the elementary-
only sample, representing 11 districts and a total N of 367,198 
students (~6.4% of students nationwide)27, the analysis revealed 
statistically significant differences in chronic absenteeism rates 

These results indicate that chronic absence rates more than 
doubled from pre-COVID-19 to post-COVID-19 for 
elementary students. For the secondary school students, 
representing 10 units and an average total N of 237,725 students 
(~4.1% of students nationwide)27, data in Table 2 show a 
much more modest increase in chronic absenteeism; the 
difference from pre-COVID-19 to post-COVID-19 did not 
reach statistical significance in our analysis.

Table 2. Change in chronic absence rates from pre-Covid (2018-19) to post-Covid (2022-23)
Mean unweighted 

[weighted]
absenteeism rate

pre-Covid

Mean unweighted 
[weighted] 

absenteeism rate
post-Covid

Rate change Z-Score

Elementary students
Secondary students

15% [13%]
32% [32%]

33% [30%]
39% [36%]

+18% [17%]
+7% [4%]

-2.37*
-1.18 (NS)

NS = Non-significant difference
*Significant at p = < 0.05

Absenteeism and Length of 
School Closures.
Exploratory bivariate correlations were computed to examine 
the relationship between the number of weeks of school closures 
during the pandemic and the post-COVID-19 absenteeism 
rates. Although tentative due to the small sample size, 
the results suggest that chronic absenteeism rates in 
2022-23 among secondary students may not be associated 
with how long schools were closed throughout the pandemic 
(r=0.51, NS). However, the correlation for elementary 
students was statistically significant. That is, school 
districts with the most from 2018-19 to 2022-23.

frequent school closures throughout the pandemic were more 
likely to have elementary students in 2022-23 experiencing 
chronic absenteeism (r=.83, p≤0.05). These results must be 
interpreted with caution due to the small unit size for bivariate 
correlational analyses.

Discussion
Our analyses suggest that the pandemic and its associated 
school closures may have impacted Canadian elementary 
and secondary students differently. In particular, elementary 
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students saw a steeper increase in chronic absence rates, and 
this increase may be associated with longer school closures. 
These trends were not evident in the secondary student data, 
where rates of chronic absenteeism were already very high in 
many regions before the pandemic. While the impact of the 
pandemic on absenteeism rates of children of different ages 
has yet to be studied, there is some evidence that other aspects 
of development, such as emotional and behavioural problems, 
may have increased more for younger children since the 
pandemic.32 Additionally, recent meta-analyses found increased 
learning losses among younger children during the COVID-19 
pandemic.33,34 Thus, it is possible that younger children were 
more negatively impacted by the pandemic across a range of 
educational domains, including school attendance.
The results summarized here reflect the only systematic, 
publicly available data on student absenteeism related to the 
COVID-19 pandemic in Canada. Although not a nationally 
representative sample, this analysis nonetheless provides some 
insight into approximately 790,000 elementary and secondary 
students in public schools in Canada. It is speculated that these 
increases may underestimate the true state of school absenteeism 
in Canada. For instance, chronic absence rates typically do 
not include children and youth who are not attending school 
at all (i.e., those who have been demitted or withdrawn from 
attendance registers).
The finding that chronic absence rates have increased, 
particularly among elementary students, since the easing of 
pandemic-related mitigation measures, is consistent with 
emerging literature from other countries. For example, every 
state in the USA reported an increase in chronic absence rates 
from the 2018-19 to 2021-22 academic years, ranging from 4 
to 23 percentage points.18 Data from the UK show an overall 
increase in chronic absences during the same period.19 Unlike 
Canada, both the USA23 and UK24 have government-mandated 
nationwide education reporting requirements that include 
absenteeism rates, thereby allowing those countries to follow 
national trends closely.
The causes behind the rise in chronic absenteeism among 
elementary children remain unclear. It is widely acknowledged 
that there is a worldwide mental health crisis among children 
and youth that has been worsened by the pandemic,35,36 and 
decades of pre-COVID-19 research links mental health 
problems with school absenteeism.37 It is also possible that 
children’s social skills were markedly impaired during the 
pandemic,38 making the return to regular schooling more 
difficult. While empirical evidence is lacking, commentaries 
and opinions in the media and by advocacy groups may 
shed some light. For instance, some have posited that the 
many school-related changes (e.g., in extracurricular 
activities, parent-teacher conferences, use of cohorts, 
loosening of grading and disciplinary practices), as well as 
the new normalization of irregular school attendance, are 
potential factors impacting these observed increases in 
school absenteeism.39-41
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Limitations
Given the lack of data available in Canada, 4,5 the CBC-
collected data presented a unique and valuable opportunity to 
bring together absenteeism data from multiple school boards 
across multiple provinces and territories.28 However, we have 
noted limitations related to the districts who were approached 
(the largest 41 out of many hundreds of districts), the data 
that was requested (chronic absence rates only), and the data 
that was shared (some with single time points, some with 
incomplete data) – all which limit our understanding of the 
phenomenon and the conclusions we can draw from analyses. 
In particular, we were unable to examine other factors that may 
have impacted the changes in absenteeism rates. For instance, 
no socioeconomic or racial data were collected, which are 
important variables associated with COVID-19-related chronic 
absenteeism in the USA.18 In addition, only 16 of the 41 boards 
that were approached shared data; thus, not all provinces were 
included in the data analyses, and information is missing from 
three provinces and all three territories. As such, these results 
are not nationally representative. Importantly, our statistical 
analyses may have been underpowered due to the small unit 
size. Although the data included 790,000+ children and youth, 
the level of analysis was at the district or provincial level. 
For the pre- to post-pandemic comparisons using the Wilcox 
test, our sample size was adequate (the recommendation is 
a minimum of 6-10 pairs for this analysis).30 However, the 
bivariate correlations between absenteeism rates and weeks of 
school closures were exploratory and underpowered because 
confidence intervals become very wide at small sample sizes. 
Thus, future research with more data is required before making 
firm conclusions about the link between absenteeism and the 
length of school closures. Finally, because we combined the 
rates into just two school levels (elementary and secondary), 
we may have lost sensitivity to detect more subtle grade or age 
differences in the data.

Clinical Implications
Our findings bring attention to the significant increase in 
chronic absenteeism occurring post-COVID-19, particularly 
among elementary-aged students. It is important that clinicians 
consider any concerns regarding school attendance when 
assessing or intervening with younger children in particular. 
Partnerships and collaborative efforts between clinical, 
community and educational institutions can be effective in 
addressing chronic absenteeism. As part of these partnerships, 
clinicians and community agencies can consider collecting 
attendance-related data to inform community efforts to reduce 
absenteeism and to contribute to a broader understanding of 
trends in the area.
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Conclusions
These data describe a trend of alarming increases in chronic 
absenteeism among Canadian elementary students, and the 
present paper is the only nationwide report available to date. 
Given the plethora of studies linking school attendance to 
several long-term indicators of health and academic attainment, 
9-15 it behooves us in Canada to pay closer attention to the state
of school attendance among our children and adolescents, as
it has several ramifications for children’s long-term health. It
is clear that future research on chronic absenteeism in Canada
is sorely needed, as well as nationwide reporting, in a manner
that uses consistent measurement and with data that is publicly
available for further scholarly analysis.
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Abstract
Background: Consensus-building approaches have seldom been used to develop research priorities informed by young adults 
and caregivers with lived eating disorder (ED) experience. Objective: To identify the most important research priorities among 
Canadian young adults and caregivers affected by EDs. Method: Using the Nominal Group Technique (NGT), we recruited Canadian 
young adults (ages 18-29) with pediatric ED treatment experience and their caregivers to participate in two separate NGT panels. 
The panels consisted of four stages: silent generation, round robin sharing, discussion, and ranking of the generated priorities. 
Priorities were weighted using a points system and later added to produce a total score for young adults and caregivers. Informed 
by Qualitative Description, qualitative content analysis was conducted to analyze the discussion portion of the panels. Results: 
The young adult (n=9) and caregiver (n=10) panels generated 19 and 24 priorities, respectively. The most highly endorsed research 
priorities among young adults were to improve existing treatment models, to include underrepresented groups in ED research, and 
to provide more ED education for healthcare providers. Caregivers also endorsed the need for research to improve ED training for 
healthcare providers and for more robust standard operating procedures and best practices for EDs. In the discussion, participants 
shared high-level recommendations, frustrations with current ED care, and positive reflections on the NGT process. Conclusions: 
Future research opportunities based on these generated priorities have the potential to improve alignment and relevance between 
ED research being conducted and the needs of young adults and caregivers affected by EDs.
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Introduction

E ating disorders (EDs) are serious psychiatric disorders that
affect approximately 8.4% of females and 2.2% of males 

worldwide (1). These disorders are associated with significant 
comorbidities and consequences, such as anxiety, substance 
use, suicidality, and various medical complications (e.g., 
neuroendocrine, gastrointestinal) (2). Caregivers of individuals 
living with EDs also experience worsened mental health 
symptoms, increased feelings of burden, loss of productivity, 
and other negative impacts (3). Anorexia nervosa (AN) has the 
second-highest mortality rate of all psychiatric illnesses, after 
opioid use (4, 5). Importantly, research has shown that earlier 
ED recognition and treatment lead to more positive outcomes, 

especially when individuals are in the earlier stages of illness 
(6, 7).

Patient-oriented ED care has been globally understudied (8, 
9). Individuals, families, and caregivers affected by EDs have 
seldom been given the opportunity to participate in research 
initiatives as research partners. Engagement of patients and 
families in research has garnered increased interest (10). Now, 
with a requirement for patient partners to be involved in research 
in Canada, the United Kingdom, and Australia (11, 12). Not 
only should they be part of the research, but they should also 
play a role in determining which research initiatives receive 
funding, given that many individuals with lived experiences 
and families have reported being dissatisfied with ED care 
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and having unmet needs (13). Arguably, healthcare research 
should consider and incorporate the perspectives of those most 
impacted by the condition itself (14, 15), as they can provide 
insights and actionable solutions to pertinent issues before, 
during, and after their care.
In recent years, Canadian (15) and Australian (16) groups have 
worked to develop research priorities with individuals with lived 
experience of EDs, their families, and healthcare professionals 
using the James Lind Alliance priority setting guidelines (17). 
However, the scope of these existing priority-setting efforts is 
limited to specific diagnoses [i.e., AN; (15)] and is not focused 
on the experiences of emerging adults–a group who often 
face unique challenges related to transitioning from pediatric 
to adult ED care. Research suggests that emerging adults face 
significant challenges transitioning from pediatric to adult 
services, including differing treatment philosophies, shifts in 
treatment modalities from family-centred to individual care and 
long wait times (18-23). However, research priorities have not 
yet been elicited from this group of individuals. It is imperative 
to generate research priorities with young and emerging adults 
and families across the broad spectrum of ED diagnoses to 
determine how research and practice initiatives can best align 
with their needs. To fill this knowledge gap, the objective of 
this study was to identify the top ED research priorities from 
the perspective of young adults and caregivers with lived 
experience.

Methods
Ethical approval was obtained from the Conjoint Health 
Research Ethics Board at the University of Calgary (REB22-
1542). All participants provided their digital and informed 
consent prior to participation. The Standards for Reporting 
Qualitative Research guided the report of this paper (24).

Design
This study employed an exploratory sequential mixed-method 
study design to generate research priorities. Specifically, the 
Nominal Group Technique (NGT) was chosen as the method 
of generating priorities (25-27). Based on successful virtual 
applications of the NGT approach (28, 29), we adapted this 
technique to accommodate our virtual, Canadian context and 
our specific research question. The goal of an NGT panel is 
to achieve consensus and agreement of opinion on a particular 
topic or field of study to solve a problem, generate ideas, or 
determine priorities (26). In line with the exploratory sequential 
design (30), we developed a quantitative feature (weighted 
list of research priorities) grounded in qualitative data (panel 
discussions).
In addition, a qualitative descriptive approach using a 
pragmatic research paradigm was used to analyze the post-
panel discussion, to capture further reflections by participants. 
View Figure 1 for a visual depiction of these two designs and 
their application side-by-side.

 Figure 1: Study Design Outline.

Sampling and Recruitment
Participants were eligible if they were young adults (ages 18-
29) who had a lived experience of pediatric ED treatment or
were parents/caregivers (hereby ‘caregivers’) of such youth.
From February to March 2023, young adults and caregivers
with lived ED experience were recruited using a research flyer
that was distributed across social media platforms, listservs,
and websites of prominent Canadian ED organizations.

Study Procedures
Consented participants were asked to complete a demographic 
questionnaire regarding their gender, age, ED diagnosis, and 
current ED treatment. They were provided with the appropriate 
details (e.g., meeting link) prior to the NGT panel date. Young 
adults and caregivers were invited to two separate meetings in 
April and May 2023.
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Research Priorities

Qualitative Component

Each meeting started with introductions of each member and 
a short overview of panel expectations and confidentiality 
considerations. Afterwards, participants and research staff 
were split into subgroups to optimize panel time and ensure 
participants had ample time to generate priorities.
In line with the NGT method, the panel structure consisted of 
four stages: (1) silent generation, (2) round robin discussion, 
(3) discussion, and (4) ranking of the generated ideas (25).
Starting first with the silent generation phase, participants
were given time to reflect on the research question based on
their experiences with EDs and related care: (“What are the
main priorities for research on EDs/disordered eating from
the perspectives of young adults and caregivers with lived
experience?”). The order in which recommendations were
shared in a round robin format was then established based on
the order of participants who had completed silent generation.
Each subgroup had a researcher leading the discussion in
line with the NGT protocol JC,GD, a member of the
research team who recorded the generated priorities using
their shared screen MN, MS, and a research team member who
addressed issues and/or questions with the panel using the
Zoom chat function NB, CH. A seventh team member JL
remained in the main Zoom session, in the case of technical
difficulties or a mental health crisis. Efforts were made to
ensure balanced participation from all panel members and to
prevent domination by a single person, increasing the
likelihood that the generated priorities would reflect the entire
panel’s preferences (26). All panel participants completed three
rounds of silent generation and round robin sharing altogether,
and all discussions were recorded and transcribed verbatim.

Point of Integration

Following each NGT panel, research staff collated the generated 
recommendations from all panel stages into priorities.

Quantitative Component

Participants were sent a post-panel survey using Qualtrics, 
which asked them to rate the ten most important priorities 
(presented in a randomized order) and rank them by importance. 
The priorities were weighted based on the rank participants 
were assigned using a weighted points system. For instance, the 
priority ranked as first for each participant was given a score 
of ten. Similarly, the priority ranked as tenth was given a score 
of one. Points were added to produce separate total scores for 
young adults and caregivers.

Post-Panel Discussion

Data Collection

Following the three NGT rounds, the meeting ended with 
an informal qualitative group discussion on any other ideas, 
thoughts, and feedback, both among each subgroup and the 
entire group. All discussions were recorded and transcribed 
verbatim.

Data Analysis

The purpose of this additional qualitative analysis was to capture 
final reflections during the informal discussion. In accordance 
with a qualitative descriptive design, qualitative content 
analysis was used to analyze the transcript text pertaining to 
the informal discussion (31). This form of analysis, commonly 
used in health research, allows researchers to condense raw data 
into categories or themes based on naturalistic inference and 
minimal interpretation (32, 33). The research team carefully 
examined the data and used constant comparison.
To start, conventional content analysis was conducted by three 
coders JL, MN, MS who read the transcripts several times and 
later met to establish an initial set of high-level codes based on 
words or phrases used by participants using NVivo 10 (QSR 
International Pty Ltd., Version 8, 2008). Using the agreed-upon 
high-level codes, coders independently further coded the text 
into specialized categories. Although there were no conflicts, 
the opportunity to resolve conflicts was made available 
via discussions with the co-senior authors JC, GD. Next, 
summative content analysis was used to count the number of 
participants who expressed each perspective and the number of 
times each perspective was mentioned. Finally, representative 
quotes were used in the narrative report of qualitative findings.

Researcher Characteristics and Reflexivity
Researcher characteristics may have influenced participant 
interactions or data interpretation. Most authors have personal or 
professional ED experience, which may have influenced panel 
dynamics (e.g., reactions to shared experiences). However, 
the team followed a step-by-step procedure for conducting the 
NGT panels and met regularly to reflect upon and document 
the process, addressing any biases that may impact the data 
analysis. The variation in academic qualifications among 
authors may have contributed to a more diverse interpretation 
of the data. The methodology decisions (e.g., selected approach, 
design, analysis) were likely influenced by the authors’ previous 
research experiences.

Strategies to Enhance Trustworthiness
Lincoln and Guba’s four principles were followed to enhance 
the trustworthiness in this qualitative study. (34) To address 
credibility, member checking (asking new participants to 
elaborate upon previous insights) and investigator triangulation 
(multiple researchers to analyze data) were used. To promote 
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transferability, a dense description of study methods and 
their rationale was provided. A comprehensive audit trail of 
documents and any changes was completed to address the 
principles of dependability and confirmability. Lastly, the team 
engaged in reflexive practice to examine how the researcher’s 
attitudes and contributions may have influenced data collection 
or interpretation.

Results

Participants
Most of the young adult sample (n=9) identified as female 
(n=8, 88.9%) and as European or White (n=6, 66.6%), and 
had an average age of 24.6 years [Standard Deviation 
(SD)=2.06, Range=23-29]. Most participants resided in 
Ontario (n=5, 55.6%), while others lived in Alberta (n=3, 
33.3%) and Quebec (n=1, 11.1%). Participating young 
adults reported seeing a psychologist or psychotherapist 
(n=7, 77.8%), a dietician (n=8, 88.9%), and/or a psychiatrist 
(n=8, 88.9%) most frequently for their ED or disordered 
eating concerns.
Caregivers (n=10) had an average age of 55.9 
(SD=7.5, Range=45-65) and mostly identified as female 
(n=9, 90%) and European or White (n=9, 90%). Similarly, 
most participants resided in Ontario (n=6, 60%), while 
others lived in Alberta (n=3, 30%) or New Brunswick 
(n=1, 10%). The treatment providers that their child 
interacted with were a psychologist/psychotherapist (n=10, 
100%), a psychiatrist (n=10, 100%), a family physician 
(n=8, 80%), and/or a dietician (n=8, 80%). Table 1 
provides a detailed demographic summary of participating 
young adults and caregivers.

Research Priorities

Young Adults

Participants endorsed a range of priorities to study the 
improvement of existing ED treatments, examine 
specific ED outcomes across various identity groups, 
improve current education, training, and protocols for 
healthcare providers, adapt or strengthen existing evidence-
based treatments, and optimize transitions in care from 
pediatric to adult health systems. A total of 19 overarching 
research priorities were suggested by young adult participants, 
the top three of which were:

Priority #1

The highest-ranked priority was to focus research on 
treatments that address the underlying psychological factors of 
EDs, rather than solely focusing on ED symptoms (65 
points; n=8). This priority was a response to Family-Based 
Treatment (FBT)—the current gold standard treatment for 
pediatric EDs (35, 36)—which primarily emphasizes 
refeeding and interrupting disordered eating behaviours 
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rather than addressing the underpinning psychological 
reasons driving the ED. Participants underscored the need 
to examine how ED-related cognitions and emotions 
contribute to the development of ED behaviours, and whether 
this impacts ED recovery.

Priority #2

The second-highest ranked priority was to improve 
research methodology to emphasize diversity and 
inclusion of underrepresented populations with ED 
symptoms (51 points; n=7). Participants recommended not 
only conducting more research with diverse and 
historically marginalized populations (hereby ‘diverse 
populations’), but also improving current research 
methodologies to better accommodate diversity in 
ED research. In addition, participants recommended: 
(1) more research on the current ED prevalence 
rates across diverse subpopulations (e.g., BIPOC, 
LGBTQ2S+, immigrant populations); (2) examining 
treatment outcomes for diverse populations receiving 
ED care, including how diversity may impact 
therapeutic factors (e.g., cultural alignment between 
practitioners and patients), and; (3) exploring the impact of 
social determinants of health and other systemic factors (e.g., 
race, class, food insecurity) on ED development, maintenance, 
and treatment outcomes.

Priority #3

The third-highest ranked priority was to conduct research to 
improve current education and training for 
ED practitioners (e.g., therapists, dietitians) and other 
healthcare providers (e.g., family doctors, medical 
students) with regard to ED service provision and care 
(49 points; n=7). Participants recommended that research 
on training and education efforts focus on: (1) 
recognizing and actively addressing weight stigma in 
ED care at every stage, including diagnosis, referrals, 
treatment, post-recovery care; (2) providing individualized 
and tailored ED care to patients, avoiding a ‘one size fits 
all’ treatment approach; (3) centering compassionate care 
and empathy during treatment, including using 
compassionate language and scaffolding the recovery 
process to avoid overwhelming individuals with rapid 
change, and; (4) improving communication and 
collaborative care between ED practitioners within 
and across different sectors, to avoid mixed messaging 
and care discontinuity during treatment. Young adult 
participants suggested 16 other research priorities, presented 
in descending order in Table 2.

Caregivers

Participants endorsed a range of research priorities to 
improve best practices in ED treatments, protocols and standard 
operating procedures for ED practitioners, current education 
and training for healthcare providers, improving access to ED 
care, adapting and/or strengthening existing ED treatments, and 
understanding the economic and societal costs of EDs. 
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Caregiver participants suggested a total of 24 overarching 
research priorities, the top three of which were:

Priority #1

The first-highest ranked priority was to conduct research to 
improve ED education and training of healthcare providers 
(e.g., family doctors, psychiatrists, nurses, dietitians, 
paramedics, emergency department staff, other 
allied healthcare professionals) (55 points; n=8). 
Participants cited the importance of improving training 
efforts on ED prevention and early intervention and 
advocated for reducing the wait times experienced by 
patients and families waiting to receive publicly funded, 
specialized ED care. Ultimately, participants recommended: 
(1) improving the understanding and awareness of EDs in 
the frontline response, especially in emergency 
departments, paramedical care, and within primary care 
settings; (2) addressing the education of other professions on 
ED-facing interdisciplinary teams to provide a comprehensive 
ED treatment response; (3) examining pre-existing biases 
towards EDs that healthcare providers may hold and provide 
strategies to mitigate this bias in clinical practice; (4) providing 
healthcare providers with a robust understanding of ED 
resources that exist within healthcare and community settings, 
and; (5) developing strategies to disseminate these supports 
to patients and families, especially those on waitlists for ED 
treatment.

Priority #2

The second-highest ranked priority was to conduct research on 
the adoption of standard operating procedures and 
protocols for healthcare providers likely to interact with 
individuals with ED symptoms (48 points; n=9). 
Participants discussed the need to integrate trauma-informed 
approaches among frontline providers (i.e., emergency 
departments, hospital units), to prepare ED-specific 
standard operating procedures for triage, and to advocate for 
the inclusion of parents and/or caregivers in emergency ED 
care. In addition, participants encouraged the study of 
discharge and follow-up procedures for ED patients, 
particularly those from the emergency department or 
specialized ED care, especially when they leave treatment 
prematurely.

Priority #3

The third-highest ranked priority was to establish best practices 
in ED treatment and care for all patients, parents/caregivers, 
and families in need of support (46 points; n=8). For instance, 
participants expressed a need for more research to develop 
best practices for supporting individuals with higher weights 
who have EDs. This includes increasing clinician 
awareness of how weight stigma impacts diagnosis and 
treatment of EDs (e.g., recognizing that atypical AN and 
AN are the same illness, differentiated only by a BMI cut-
off) and examining the prevalence of weight stigma among 
healthcare providers. Similarly, participants highlighted a 
need for developing best practices to address the needs of 
caregivers and families (e.g., parents, siblings) in treatment, 

such as by re-examining current visitation policies in higher 
levels of care and creating robust counselling and therapy 
supports for families during the treatment process. Caregiver 
participants suggested 21 other research priorities, presented 
in descending order in Table 3.

Post-Panel Discussion
After the three priority-setting rounds, young adult and 
caregiver participants offered additional high-
level recommendations, personal reflections, and 
perspectives on the study experience during an open 
discussion period. See Table 4 for a summative content 
analysis of this discussion.

Recommendations

Some participants shared that it was important for clinicians 
and researchers to consider factors that influence and maintain 
EDs, such as social determinants of health and diet culture. One 
related example brought forth by a young adult was “making 
space for different types of families from different 
cultural contexts” in FBT. Participants believed in the need 
for faster alignment between research and clinical practice. In 
addition, participants felt that increased legislation and 
funding for ED research and resource re-allocation 
would help to catalyze movement along this 
research-to-practice path. Another caregiver suggested 
that involving individuals with lived experience in 
research would help to advocate for increased ED funding.

“I know that there’s a lot of competition for funding 
and there’s always big cases that need to be fulfilled, 
but you may find that there are parents that might be 
able to help you with that by sitting or being a member 
of your research team. We might have none of the 
qualifications education-wise, but we would have that 
lived experience to really be able to put a face to the 
issue.” (Caregiver 3)

Personal Reflections

Participants also expressed frustrations with 
previous and current ED care. Caregivers noted the 
lack of support for parents of youth with EDs, 
especially as they reached the period of transition out of 
pediatric services.

“You do your best every day, but it never feels like 
you’ve done much to foster and enhance recovery 
while witnessing someone you care about suffering to 
the extent that they do with this illness.” (Caregiver 1)

Other participants noted their frustrations with existing 
interventions (i.e., inpatient care, FBT), such as the lack of 
intensity and individualization of the treatment that later 
“offloads it all” (Caregiver 11) onto the caregivers.
Many young adults felt that ED treatment was a black box that 
offered little flexibility for those struggling to stay motivated.
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“It’s like, “Well, if you’re not doing these things to 
recover, then we’re not going to give you support, 
but we’re also not going to tell you how to meet these 
recovery criteria.” So, then you’re just left feeling 
really stressed that you’re going to lose your support 
team because you don’t know how to do the things 
that they should be telling you how to do.” (Young 
Adult 10)

Participants also discussed how ED research may decrease the 
burden and cost of EDs on our society and healthcare system. 
One caregiver suggested conducting research to highlight the 
full direct and indirect costs of EDs:

“So, some kind of research that’s maybe too big for 
one project, but that would kind of pull together the 
case, the financial case for governments to understand 
that “You pay now, or you pay later, and when you 
pay later it’s going to be a lot more money.” But yeah, 
productivity. How many of us have had to leave work? 
Or take a lower paying job because we couldn’t work 
full-time … .” (Caregiver 3)

Study Experience

Participants were grateful for the NGT panel experience 
and appreciated that their voice and lived experience were 
being represented in research.

“I will go to bed tonight and I always ask myself three 
things that I’m grateful for. Today will be on my top 
of the list. That you provided the opportunity for us to 
share, have a voice, and that we matter.” (Caregiver 3)

Some reflected on the courage required for individuals with 
lived experience to share. Remarks were made about how the 
group offered a safe space to share insights and frustrations. 
One individual stated:

“Personally, I was pretty anxious to participate in 
something like this, but I think it’s gone very smoothly 
for myself. I felt anxious while sharing but I also felt 
comfortable enough to share… .” (Young Adult 4)

The panel experience validated participants that they were not 
alone in their lived experience. They enjoyed the opportunity 
to listen to others’ perspectives and expressed interest in 
participating in future research. Participants valued the utility 
of the research experience for advancing future ED research 
and their own self-development.

Discussion
This was the first study to utilize NGT methodology to report 
ED research priorities generated by young adults and caregivers 
affected by EDs in Canada. As evidenced by the most highly 
ranked priorities, both young adults and caregivers expressed 
a need for future research to develop and evaluate ways to 

educate healthcare providers from all settings (e.g., acute 
care, emergency departments, primary care, allied health, ED 
specialists) on EDs. This education may include improving 
ED awareness, prevention, early detection, treatment, and 
service provision. Many studies have addressed this focus (7, 
37, 38); however, both groups agreed that these educational 
efforts should emphasize the need for compassionate, patient- 
and family-centred care and that providers should be equipped 
with a comprehensive list of existing resources and specialized 
providers to support young adults and families. In addition, 
young adults advocated for further study on the psychological—
rather than strictly behavioural—focus of treatment for their 
ED.
Young adults prioritized the need for future research to validate 
and acknowledge the unique needs of underrepresented and 
diverse groups in treatment and actively prioritize building 
awareness and adapting existing treatments and research 
methods to better treat these populations. To date, most ED 
research has and continues to be conducted among similar 
populations (i.e., White, upper middle class, educated) (39, 40). 
It is known, however, that EDs affect individuals irrespective of 
sociodemographic factors (41, 42). This has major implications 
for how generalizable and transferable ED evidence and 
knowledge are for all members of the target ED population. 
To promote the inclusion of historically marginalized groups in 
future ED studies, researchers should use inclusive eligibility 
criteria, develop culturally sensitive recruitment materials, and 
offer language support or accommodations to reduce barriers 
for underrepresented participants. Additionally, collaborations 
with community organizations, clinicians, and advocacy 
groups closely associated with disadvantaged groups can help 
build trust, increase awareness, and improve access to research 
opportunities for these groups.
Other highly endorsed priorities by caregivers included the 
urgent need for evidence-based triage practices for emergency 
physicians who encounter individuals with EDs in their practice. 
Additionally, there is a need to educate healthcare providers 
on the role that caregivers may play in ED care, depending on 
whether the patient is an adolescent or an adult. Furthermore, 
caregivers endorsed the need for research to prioritize the study 
and implementation of harm reduction and trauma-informed 
care practices, especially for those who have had a negative 
treatment experience. Similarly, caregivers highly ranked the 
research priority regarding examination of best ED practices at 
all levels of care (i.e., inpatient, outpatient, emergency care) for 
both patients and families. There are recent, rigorous research 
efforts that address this issue, such as the development of 
recent clinical practice guidelines (35); however, the urgency 
with which participants endorsed this priority suggests a need 
for examining these protocols, policies, and guidelines at a 
systems-level to have improved uptake and impact among ED 
populations, particularly for young adults.
When comparing the priorities developed in this study with those 
reported in similar studies, some similarities and differences 
are evident. A Canadian priority-generation study conducted by 
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Obeid and colleagues (2020) produced a list of 10 priorities 
which had strong overlap with our list of recommended research 
areas, including (but not limited to): healthcare provider 
education, understanding epidemiology of the disorders (e.g., 
wait-times, prevalence), exploration of the best treatments, and 
ways to address comorbidities in treatment. Similar findings 
were reported by an Australian priority-setting group (16). 
Some areas of overlap included: risk/protective factors, ways to 
ensure that healthcare providers can provide the best care in their 
routine practice, and the impact of trauma. While these priorities 
align strongly with the generated recommendations of our 
study, our findings emphasized ensuring that current treatment 
models, best practices, and prevention/early intervention efforts 
address the needs of underrepresented populations and those 
most vulnerable. Possible explanations for the differences in 
these priorities may be the context (e.g., Canada vs. Australia), 
the diagnosis (e.g., AN vs. all EDs), the perspectives that were 
solicited [e.g., patients and caregivers only vs. additional 
stakeholder groups (i.e., healthcare providers)], and when the 
research took place (e.g., pre- vs. post-COVID-19).

Limitations
This study had some limitations. Our sample size was small 
for a mixed-methods study. Therefore, caution should be taken 
when making broad generalizations regarding our data to 
international settings and contexts. In addition, our sample was 
overwhelmingly female (89%) and White (79%). Therefore, 
research priority generation should continue to emphasize 
recruiting individuals from underrepresented and/or historically 
marginalized groups in treatment and research (e.g., sexual and 
gender minorities, racial and ethnic minorities, higher weight 
individuals) to maximize the likelihood that future ED research 

is reflective of the needs of all patients and families affected 
by EDs.

Conclusion
The most-frequently endorsed priorities generated by 
young adults and caregivers with lived experience of EDs in 
Canada included research on healthcare provider education, 
standardization of operating protocols, evidence synthesis on 
best practices, adjustments to existing treatments, and increased 
representation of equity-deserving groups. Findings from this 
study enhance our understanding of what research is valuable 
and relevant to those with lived experience and will be used to 
shape and structure future funding and knowledge mobilization 
efforts, ideas for research studies, or journal special issues. 
Applying these research priorities generated by young adults 
and caregivers with lived experience will ultimately improve 
the care experienced by individuals with EDs.
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Table 1. Demographic summary of sample.
Young Adults (N=9) Caregivers (N=10)

VARIABLE Mean (SD) [Range] Mean (SD) [Range]
Age 24.6 (2.06) [23-29] 55.9 (7.5) [45-65]

VARIABLE % (n) % (n)
Gender
Female 88.9 (8) 90 (9)
Non-binary 11.1 (1)
Male 10 (1)

Ethnicity
European White 66.7 (6) 90 (9)
East Asian 11.1 (1)
Latin American 11.1 (1)
Jewish 11.1 (1) 10 (1)

Province
Ontario 55.6 (5) 60 (6)
Alberta 33.3 (3) 30 (3)
Quebec 11.1 (1)
New Brunswick 10 (1)

Treatment Providers Used
Psychologist or Psychotherapist 77.8 (7) 100 (10)
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Table 1. Demographic summary of sample.
Young Adults (N=9) Caregivers (N=10)

Psychiatrist 88.9 (8) 100 (10)
Family Physician 4.44 (4) 80 (8)
Dietician 88.9 (8) 80 (8)
Nutritionist 22.2 (2) 30 (3)
Social Worker 10 (1)
Occupational Therapist 11.1 (1) 20 (2)
Registered Nurse 20 (2)
Specialist Physician 10 (1)

SD = Standard Deviation.

Table 2. Research Priorities Provided by Young Adults, in order of weighted rank.
Rank Research Priority Frequency Points

1
How can existing treatment models prioritize the treatment focus upon the underlying 
psychological issues leading to the ED symptoms, rather reducing the ED symptoms 
themselves?

8 65

2
How do we improve our research methodology to emphasize diversity and inclusion of 
underrepresented groups with ED symptoms? Some suggestions include: 
a. ... exploring eating disorder prevalence rates across different cultures and
subpopulations (e.g., BIPOC, LGBTQ+, disabled)

7 51

3

When treating individuals with ED symptoms, how do we improve education and 
training for ED practitioners (e.g., therapists, dieticians) and other care providers (e.g., 
family doctors, medical students) in regards to... 
a. … weight stigma?
b. ... providing a tailored/individualized approach to care?
c. ... providing compassionate/empathetic care?
d. ... mixed messaging between providers?

7 49

4
Among individuals living with ED symptoms, how do we better treat and manage 
symptoms of other mental health (e.g., depression, ADHD) and medical conditions 
(e.g., diabetes, food allergies/gastrointestinal disorders)?

6 42

5 What harm reduction strategies would be beneficial in the treatment of individuals with 
ED symptoms? 7 40

6
How do we improve and/or adapt existing treatments for individuals with ED 
symptoms who are underrepresented (e.g., LGBTQ+, larger bodies, ethnic/racial 
minorities, immigrants)?

7 36

7 What are alternatives to BMI to accurately assess weight and/or successful treatment 
outcomes? 7 30

8 What impact do childhood weight loss and/management programs have on the 
development or maintenance of EDs? 5 29

9

What is the optimal way of handling transitions... 
a. ... between levels of care (e.g., inpatient to outpatient)?
b. ... between pediatric to adult care (e.g., specialized services, post-secondary,
community programs)?
c. ... to support young people as they navigate their increasing autonomy and
independence?

5 27

10 How can we best support individuals with ED symptoms waiting to receive specialized 
treatment? 5 21

11 How can we improve the access of individuals with ED symptoms to self-guided, 
community-based, or clinical treatment? 4 19

12 How can we better understand and improve the messaging surrounding relapse and 
recovery in ED treatment? 4 15

13
What is the effectiveness of different interventions for individuals with ED symptoms 
(e.g., individual vs. group therapy, clinical treatment vs. community-based support, 
medications)?

3 13
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Table 2. Research Priorities Provided by Young Adults, in order of weighted rank.
Rank Research Priority Frequency Points

13 How can we incorporate elements of self-efficacy and self-compassion in the treatment 
of individuals with ED symptoms? 3 13

15

How do we better support and empower families caring for someone living with ED 
symptoms… 
a. ... accessing or involved in specific treatments (e.g., FBT)?
b. ... from different cultural backgrounds?
c. ... in adolescence versus adulthood?
d. ... by reducing ED-related stigma?

5 12

15 What is the impact of having practitioners with lived experience on ED care? 3 12

17 What is the psychological impact of being weighed by care providers for the purpose of 
ED treatment or diagnosis? 2 9

18 What is the impact and the role of community and friends in eating disorder recovery, 
when families are not involved? 1 7

19 How does eating disorder treatment influence the mental health of parents caring for 
someone living with ED symptoms? 2 5

BIPOC = Black, Indigenous, and People of Colour; BMI = Body Mass Index; ED = eating disorder; FBT = Family-based Treatment; LGBTQ+ = Lesbian, Gay, 
Bisexual, Transgender, and Queer.

Table 3. Research Priorities Provided by Caregivers, in order of weighted rank.
Rank Research Priority Frequency Points

1

How do we improve the education and training of healthcare providers (e.g., family 
doctors, psychiatrists, nurses, dieticians, paramedics, emergency department staff, 
occupational/behavioural/recreational therapists) engaging with individuals with ED 
symptoms, in regards to … 
a. ...early identification and diagnosis?
b. ...timely, individualized, patient-centred response?
c. ...situations where individuals are in denial of their symptoms?
d. ...frontline response (e.g., emergency departments, paramedical care, primary care
setting)?
e. ...addressing pre-existing biases held by healthcare providers?
f. …awareness and dissemination of existing resources and supports?

8 55

2

When working with individuals with ED symptoms, what standard operating 
procedures or protocols should be adopted by… 
a. ...frontline providers (e.g., emergency department, hospital units)?
b. ...ED multidisciplinary providers?
c. ...ED programs to follow up with patients post-discharge?

9 48

3

What are the best practices in ED treatment in regards to… 
a. ...prioritizing specific elements/aspects of treatment (e.g., weight restoration,
externalizing the disorder)?
b. ...higher levels of care (e.g., inpatient, day hospital)?
c. ...higher weight individuals?
d. ...the role of caregivers and families (e.g., parents, siblings)?

8 46

4

What is the impact of the following healthcare provider-related factors on ED outcomes 
among patients, caregivers, and/or families? 
a. ED expertise among healthcare providers or care team
b. Provision of compassionate care
c. Provision of patient-centred care
d. Weight stigma
e. Timing of intervention

7 41

5
How do we ensure that individuals with ED symptoms are not (re)traumatized...
… when sharing their story to different healthcare providers?
… throughout the weight restoration process?
… in clinical treatment?

5 33
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Table 3. Research Priorities Provided by Caregivers, in order of weighted rank.
Rank Research Priority Frequency Points

5

For young adults who are in denial of their ED symptoms and/or are resistant to 
treatment… 
a. ...what are the most appropriate treatment approaches and care pathways?
b. ...what are the legal considerations that respect the patient’s autonomy and family’s
concerns when they present to an emergency department?
c. ...how can ED treatment or care entry requirements be adjusted to include these
individuals (e.g., condition that patients are willing, weight or BMI minimum)?

6 33

7

How can we improve access to care for individuals with ED symptoms and their 
families when… 
a. ...they live in rural versus urban areas?
b. ...they have access to specialized ED care vs. not?
c. ...they have to access to out-of-province care?
d. …they are currently waiting for ED treatment?

6 27

7 How do we ensure healthcare decision-makers, policymakers, and governments remain 
accountable and prioritize the needs of the ED care system in Canada? 6 27

9 How can the transition from pediatric to adult care be improved for patients, caregivers, 
and families? 5 26

10 What are the needs of caregivers and families (e.g., parents, siblings) who are 
supporting people with EDs, and how can we best support them? 3 18

11 What is the economic impact of ED treatments across the continuum of care in 
Canada? 3 17

12 How should parents/caregivers be involved in the development of ED programs and 
policies? 6 16

13 What is the effectiveness of ED treatment when peer support is integrated? 5 13

13 How do we effectively measure the impact of ED treatments on neurological outcomes 
(e.g., using brain imaging or diagnostic imaging studies)? 2 13

15
In the context of ED treatment, how do we measure and define: 
a. ...relapse?
b. …recovery?
c. …BMI and weight targets?

3 12

16

What is the impact of the following patient-related factors on ED outcomes? 
a. Access to care (e.g., geographical, diagnosis-specific)
b. Transitions from pediatric to adult care
c. Level of care (e.g., inpatient, day hospital, outpatient)
d. Patient satisfaction

3 10

16
Among individuals living with ED symptoms, how do we better treat and manage 
symptoms of other mental health (e.g., ADHD) and medical conditions (e.g., diabetes, 
food allergies/gastrointestinal disorders, IBS, autoimmune diseases, etc.)?

2 10

16 How do we best support and care for individuals with severe and enduring EDs in the 
long-term? 2 10

19

What is the impact of the following caregiver and/or family-related factors on ED 
outcomes among patients? 
a. Support for caregivers and families
b. Caregiver and family involvement
c. Parent and caregiver distress

3 9

19
When working with individuals with EDs, what are risks and implications of 
prescribing and monitoring medications with actual or perceived weight-related side 
effects?

2 9

21 What treatment outcomes matter most to individuals with EDs, caregivers, and 
families? 1 7

22 What other types of specialized care can be integrated into ED treatment? 1 6

23 What is the effectiveness of ED treatment when weight targets are used (blinded/
unblinded)? 2 5
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Table 3. Research Priorities Provided by Caregivers, in order of weighted rank.
Rank Research Priority Frequency Points

24 What are the factors influencing healthcare utilization (e.g., treatment retention, 
engagement, dropout) for ED care, and is it standardized across Canada? 2 4

ADHD - attention deficit hyperactivity disorder; BMI = body mass index; ED = eating disorder; IBS = irritable bowel syndrome.

Table 4. Summative content analysis of discussion.

High-level Codes Sub-categories # of people # of 
mentions

Recommendations

Consideration of structural or societal factors that influence and maintain EDs 
(e.g., diet culture, social determinants of health) 3 3

Accounting for diverse family structures in Family-Based Treatment 1 1
Educating school faculty and healthcare providers about EDs 2 2
Need for faster alignment between research and clinical practice 1 1
Stronger focus on increased legislation and funding for ED research 2 2
Resources should be re-allocated for EDs 1 1

Personal 
Reflections

Frustrations with previous and current ED care 6 8
Importance of considering comorbidities (e.g., diabetes, disabilities) during ED 
care 1 1

Focusing on ED research may decrease cost of EDs 1 1

NGT Experience

Gratitude towards experience 8 9
Appreciation of NGT planning 1 1
Doing research in group environment 1 1

Gratitude that lived experience is being captured in research 1 1
Acknowledgement that courage is required for people with lived experience to 
share 1 1

Not alone 4 6
Similar research interests 1 1

Safe space to share 3 4
Initially anxious to participate 1 1

Interest in participating in future research 2 2
Enjoyment of experience 4 4

Opportunity to listen to each other’s perspectives 2 2
Values utility of the NGT experience…

… for the advancement of research 3 3
… for their self-development 1 1

Validating experience 1 1
ED = eating disorder; NGT = Nominal Group Technique.
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