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LETTERS TO THE EDITOR

Continuation of a Consideration of Spanking and Spanking Bans

John D. McLennan, former Editor-in-Chief

I would like to thank Gunnoe and colleagues for their
contribution of an Invited Commentary which was published
in the March 2025 issue of the JCACAP entitled “An update
on the scientific evidence for and against the legal banning of
disciplinary spanking”(1). 1 would also like to thank the
authors of the submitted Letters to the Editors in response to
the Invited Commentary, Afifi et al. (2) and Kraus de Camargo
(3), as well as Gunnoe and colleagues for their Rejoinder (4),
that all appear in this issue. This discourse identifies some of
the complexity of the research literature on spanking and
spanking bans as well as convictions about the topic.

I believe there should be space in an academic journal to hash
out evidence and perspectives in contested and controversial
topics relevant to child mental health. Whereas such a space may
have previously been a given, there is a sense that in current
polarized political environments such space cannot be taken
for granted. I particularly want to thank the Canadian
Academy of Child & Adolescent Psychiatry (CACAP) for
giving JCACAP editorial independence to consider such
topics without interference, even if some topics or
perspectives are included that may or may not align with

stances or perspectives of CACAP or some of its membership.

I hope readers of the JCACAP will find the ideas and evidence
put forth in the Invited Commentary, the Letters to the Editor,
and the Rejoinder of value.
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Legal Banning of Disciplinary Spanking in Canada: Evidence
and Human Rights — a Response to Gunnoe and Colleagues

Tracie O. Afifi'; Ashley Stewart-Tufescu?; Andrea Gonzalez®; Harriet Louise MacMillan*

University of Manitoba, »?> McMaster University>-*

Contact Email: tracie.afifi@umanitoba.ca

Using scientific evidence to inform the legal banning of
disciplinary spanking in Canada is critical. Decades of high-
quality research indicate the existence of robust evidence that
spanking increases the likelihood of impairment, including
developmental, behavioural and mental health problems,
physical health conditions, substance use, and suicidal thoughts
(1-5). Evidence strongly supports the repeal of Section 43 of
Criminal Code of Canada. However, Gunnoe et al. in a recent
commentary conclude otherwise due to fallible reasoning and

persistent reliance on outdated, flawed studies.

First, the assertion of relying on causal inference from
randomized controlled trials (RCTs) is misleading. While it is
true that RCTs are often considered the gold standard in health
research, there are many issues in health and social sciences
where use of such trials is not appropriate due to ethical
considerations. The authors highlight results from four outdated
studies published over three decades ago. Although they
acknowledge the outdated aspect of these studies, they still refer
to them as providing the best evidence. These studies are
unethical as they randomized children to be spanked. The
authors' recommendation for similar future studies is disturbing
and untenable. Furthermore, they discount the importance of
high-quality meta-analytic studies, which show evidence
against spanking. Paradoxically, while the authors point to RCTs
as the gold standard, they also use anecdotal information and

speculation to support their arguments.

Second, the authors' steadfast focus on child compliance
following corporal punishment is irrelevant to law reform.
The key consideration is whether spanking increases the

likelihood of harm to the child as outlined above.

While no study is without limitations, the literature on
impairment has expanded exponentially to include hundreds
of high-quality studies, with robust conclusions that
collectively and consistently indicate that spanking children
increases the likelihood of detrimental outcomes across their
lifespan (1-5). While we agree with the authors that causal
inferences cannot be made because of ethical considerations
that preclude use of study designs that meet criteria for
causation, this is true for many health and social science issues
(smoking is a good example) and does not discount the
validity and importance of statistically significant findings for
cohort studies. Furthermore, the authors are inaccurate in their
assertion that recommendations not to spank children rely on
evidence from unadjusted correlations. We would argue that
most studies go well beyond simple unadjusted correlations
and use more sophisticated modeling, which adjusts for
important covariates. The authors also criticize studies using
analysis of covariance (ANCOVA) as a statistical method
when their argument appears to be about selection bias in
recruitment of families who spank, compared with those who
don't. More specifically, baseline difference between groups
may not be accounted for in these studies and, therefore, “be
biased against corrective actions”. While such a study design
may be used more commonly for studies that test compliance
following spanking; however, compliance is not the outcome
that is relevant to law reform and should not be emphasized
over serious harms related to spanking. It should be further
noted that ANCOVA is not a common statistical method in

studies assessing harms related to spanking.

Third, the purposes of spanking bans are to establish clear social
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norms, reduce support for and use of corporal punishment, and
provide families with interventions that prioritize non-punitive
discipline (6). The authors misrepresent the data following
spanking bans and inaccurately interpret these findings using
speculative arguments. Following the legal prohibition of
corporal punishment, data indicate an increase in child
maltreatment reporting (7-8). This may reflect greater awareness
and readiness to report (7), and changes in child welfare
reporting practices. In Sweden, and several other countries,
following law reform, there was a steady decrease in public
support for corporal punishment and use of spanking, and lower

rates of child criminal death and child abuse mortality (6, 9).

Fourth, a critical point not addressed in the commentary is that
children have the fundamental human right to be protected from
all forms of violence, including corporal punishment. To date,
67 countries/states worldwide have banned corporal punishment
in all settings to protect children and uphold their rights (10).
Allowing disciplinary spanking by law or otherwise violates the
United Nations Convention on the Rights of the Child, which
Canada ratified in 1991. Human rights should be paramount
when considering such legal reform. In fact, a child's right to live
free from violence should be enough reason to change the laws

in Canada.

In summary, this commentary misinterprets the scientific
literature on spanking and ignores essential human rights issues.
The scientific evidence supporting the legal banning of spanking
is robust. We must protect children and promote the best
opportunities for them to live happy and healthy lives free from

violence.
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The Need to Consider More Than Evidence When Justifying

Physical Punishment

Olaf Kraus de Camargo!

CanChild Centre for Childhood-onset Disability Research, McMaster University'

Contact Email: krausdc@mcmaster.ca

The authors of this invited commentary assume that if spanking
has neutral or positive outcomes, it is justifiable (1). This
overlooks broader ethical concerns. A parallel can be drawn to
capital punishment—its supposed effectiveness in reducing
crime does not settle the moral question of its use. Similarly,
spanking must be evaluated within the framework of children's

rights, parent-child power dynamics, and societal values.

From a developmental paediatrician's perspective, I have not
only ethical but also developmental concerns about Canada's
age-specific approach to spanking, which makes it permissible
between ages 2 and 12. Cognitive, emotional, and social
capacities differ among children, making chronological age an
inadequate criterion. The commentary neglects the experiences
of parents of children with disabilities, who often require
alternative, non-punitive discipline strategies that emphasize
understanding and accommodation. It has been well established
that children with disabilities suffer more frequent and harsher
punishing discipline than typically developing children both in
LMIC and in HIC. (2, 3). These differences are attributed to
increased burden and stress of those parents(4). However,
instead of trivializing spanking, parental supports and non-
violent, positive parenting methods that are supported by
scientific evidence should be recommended to address such

challenging parenting situations (5).

While the authors highlight flaws in studies opposing spanking—
such as conflating it with abuse or relying on correlational data—
they describe that in several metanalyses the effect of spanking on

3

outcomes was ‘“very near zero”, which might be due to several
confounding factors associated with spanking. Even if there is no

effect, it begs the question why recommend then?

By portraying spanking as potentially neutral or beneficial, the
authors risk legitimizing a practice increasingly seen as
incompatible with a modern understanding of children's rights
(see Article 19, CRC)(6). Their argument that banning spanking
undermines parental authority is speculative and ethically
problematic. Rather than blaming external restrictions, the focus
should be on promoting non-violent discipline strategies that

support healthy parent-child relationships.

The debate on spanking is ultimately about values, not just
evidence. An ethical framework prioritizing children's rights
and dignity is essential. While empirical evidence can inform the
discussion, it must not overshadow fundamental moral

principles.
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Bl Abstract:

In this rejoinder we address 13 concerns elicited by our invited commentary “An update on the scientific evidence for and against
the legal banning of disciplinary spanking.” In addition to defending assertions made in the initial commentary, we make several
new substantive arguments. In response to dissenters’ equating of non-experimental evidence against spanking with non-
experimental evidence against smoking, we demonstrate that the two are very dissimilar. We question the purpose of spanking
bans, providing stronger evidence that they do not seem to prevent child abuse. We review Canada’s association with the UN’s
Convention on the Rights of the Child (CRC) before and after the 2006 classification of all physical punishment as violence. We
discuss the disciplining of children with disabilities. We encourage fellow researchers to avoid the scholar-advocacy bias,
appropriately discriminating methodological evaluations of empirical evidence from personal convictions.

We thank the JCACAP for the invitation to review the
scientific evidence on disciplinary spanking, and for the
subsequent invitation to respond to the concerns of Afifi et al.
and Kraus de Camargo that were eclicited by our
Commentary!. We have attempted to respond to these
concerns as directly as possible, incorporating several of the
references the authors recommended. Our response follows
the order in which the concerns appear in the two letters.

1. Afifi et al. questioned our reliance on randomized

controlled trials (RCTs) to draw causal inferences.
Criticisms offered were that (a) the few RCTs of physical
discipline were dated (which we stated in the
Commentary) and (b) some children were randomly
assigned to receive two swats if they left time-out
prematurely -- an assignment Afifi et al. view as unethical.
Viewing the assignment of spanking as unethical does not
invalidate the results of these historical studies (i.e.,
convictions about an experimental treatment have no
bearing on the capacity for inference afforded by a
research design). Moreover, Afifi et al's circular
reasoning prevents clarifying research; we need RCTs to
investigate the putative harm of spanking, but researchers
who believe spanking is harmful prohibit RCTs. Afifi et al. also
expressed concern that we referred to RCTs as the

“best  evidence.” Consistent with methodology
textbooks and the Cochran Collaboration?, we referred to
RCTs as “the most rigorous empirical studies” (p. 2) and
“the standard in medical research” (p. 3). We reiterate our
exact phrasing (but accept “best evidence” as an apt
summary of our position).

Concerning non-randomized studies of spanking, Afifi etal.
greatly exaggerated the number and quality of these studies,
pairing these exaggerations with inappropriate causal
language (e.g., they claimed “hundreds of high-quality
studies with robust conclusions that collectively and
consistently indicate that spanking children increases the
likelihood of detrimental outcomes™). As evidence for this
putatively extensive corpus, they provided five citations:
two meta-analyses of bivariate correlations’, a study that
neglected to account for baseline child differences* and
two narrative reviews. (Recall that narrative reviews differ
from meta-analyses in that authors of narrative reviews do
not calculate effect sizes). The larger of these two reviews
(Heilmann et al. [5]) was featured in our Commentary.
Heilmann et al. claimed 69 “prospective designs that
adjusted for initial levels of the outcome(s) under
study” (p. 3595).

In fact, there are not 69 such studies. At least 17 of the
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studies in this review were based on the same dataset
(Fragile Families)/same waves, and at least 12 of the
studies failed to control for a valid initial score on the
outcome variable. (For a list of specific reasons that many
studies in the Heilmann et al. review should have been
excluded by its authors, see Table 1 in our most recent meta-
analysis of prospective studies of the outcomes of physical
punishment [6]). The second of these narrative reviews [7]
claimed 27 longitudinal studies of children ages 0-6 years.
Again, many of the included publications were the same
study. (Per the authors: “Of the 24 studies conducted in
the United States, 14 were related to...Fragile Families,”
p-3097).

Afifi et al. attempted to discount our concerns about the
statistical biases inherent in baseline-partialled longitudinal
studies by asserting that “ANCOVA is not a common
statistical method in studies assessing harms related to
spanking.” This is a technically correct statement, in that
most of the
correlation are not ANCOVA studies per se, but
ANCOVA-type studies (e.g., regression) that share the
same inherent biases as ANCOVA [8,9]. As stated
explicitly in the second narrative review [7] cited by Afifi
et al,, “most of the studies used regression analysis ...
(82%),” p. 3097.

Afifi et al. questioned our “steadfast focus” on child
compliance, claiming that this focus was “irrelevant to law
reform.” We disagree. Most parents intend discipline as a
corrective action. A corrective action is an action taken to
correct or ameliorate a problem. Corrective actions include
medical treatments to correct medical conditions and
behavior modification to correct problem behavior. The
obvious focus/outcome in evaluations
action is the subsequent frequency or severity of the
problem the action was intended to correct. A second
reason we emphasize compliance is because parents'

failure to curb noncompliance is one of the earliest and

strongest predictors of criminal delinquency (see Part III of

the Commentary).

Afifi et al. implicitly likened the adequacy of the non-
experimentally-controlled “causal” evidence for spanking
and behavior problems to the adequacy of the evidence for
smoking and lung cancer. This line of reasoning has
previously been proffered by the American Psychological
Association (APA) [10] and refuted by Larzelere in

spanking studies that go beyond simple

of a corrective

testimony associated with the 2004 Canadian Supreme
Court case described in point 9 of this Rejoinder [11].

Cases for causal inference without RCTs are typically based
on eight criteria articulated by Hill [12] and others.
Spanking research satisfies some of these criteria but fails to
meet what epidemiological experts Rothman and
Greenland [13] assert is the most critical of Hill's criteria:
Temporal sequence. In the case of lung cancer, the onset of
smoking almost always precedes the onset of the cancer
(rather than the reverse pattern) by a long period of time. In
contrast, 55% of the studies emphasized in the APA
statement were cross-sectional. The best case for temporal
sequence that the APA could muster is that some studies of
spanking control for children's contemporaneous behavior
at the first measurement of spanking.

Smoking research also meets several of Hill's other criteria
more convincingly than spanking research.

a.) Concerning Strength of association: The odds of lung
cancer are 10-20 times higher for heavy smokers
compared to nonsmokers. In contrast, the correlation-
based average effect size reported in the APA statement
(d=.33,r=.16) corresponds with an odds ratio of 1.82.
Controlling for baseline child adjustment in
prospective studies of customary spanking reduces
associations between spanking and adverse child
outcomes to near zero, and the direction of these near
zero associations can be reversed by applying
alternative methods of controlling for confounds
[6,14]; see PartI1 of the Commentary.)

b.) Concerning Coherence: The paths from carcinogen
exposure to cell damage/mutation are well established
in humans and animals (in contrast to a reliance on
theoretical explanations for links between spanking
and maladjustment).

c.) Concerning “Natural experiments:” The prevalence
of lung cancer is closely linked to: changes in smoking
prevalence across time and locality; individual dosage
tracked in three large prospective cohort studies
spanning 27-50 years; and tobacco control policies
(i.e., bans, taxes). In contrast, evidence from natural
(i.e., non-controlled) experiments related to spanking
and spanking bans is both limited and difficult to
interpret (see points 6-8 of this Rejoinder).

i

J Can Acad Child Adolesc Psychiatry, 34:2, Aug 2025



More Arguments for the Weakness of the Empirical Evidence Used to Support Spanking Bans: Rejoinder to Afifi et al. (2025) and Kraus de Camargo (2025)

In sum, the adequacy of the non-experimentally-
controlled evidence against spanking does not even
approach the adequacy of the non-experimentally-
controlled evidence against smoking.

Afifi et al. asserted that one purpose of spanking bans is to
“establish clear social norms.” Whether or not bans do this
is unclear. According to Zolotor and Puzia [15], societal
attitudes are “closely associated” with bans, but it is “less
clear” if bans precede or follow attitudinal change (p. 229).
Of course, scientists should only support the establishment
of social norms when data are conclusive. When data are
not conclusive, we must diligently resist what prevention
researchers refer to as the scholar-advocacy Dbias.
Mischaracterizing nuanced and inconclusive results as
robust and conclusive harms people and undermines public

trust in science [16-18].

Afifi et al. also identified reductions in corporal punishment as
a goal of spanking bans. In contrast, we think that the primary
goal should be reductions in indisputable violence/abuse. As
we observed in the Commentary, bans appear to be more
closely associated with reductions in mild physical
punishment than severe physical punishment. We thank Afifi
et al. for recommending the review by Zolotor and Puzia [15]
who confirmed our observation that “Changes in the rate of
physical abuse have been most difficult to evaluate and/or
most resistant to change by anti-corporal punishment
legislation” (p. 242). If bans do not reduce violence/abuse,
parents should retain the option to use the two swat protocol
(demonstrated to be effective in RCTs) as a back-up to less
punitive methods of discipline (see Part I of the Commentary
and point 9 of this Rejoinder).

Afifi et al. claimed that we “misrepresent data following

spanking bans and inaccurately interpret these findings using
speculative arguments.” They then stated the exact same
pattern that we stated in the Commentary (increases in the
reporting of maltreatment following bans), offering the same
speculative explanations (greater awareness and reporting).
They concluded this paragraph with another pattern we
explicitly stated in the Commentary (lower rates of child
mortality following the Swedish ban). The primary difference
between their coverage of Swedish public statistics and ours is
that we also included some troubling statistics (higher rates of
hospital admissions for child maltreatment and higher teen

violence following the Swedish ban). How a similar
but more comprehensive address of Swedish public
statistics constitutes a “misrepresentation” of data is
unclear tous.

Authors of both letters expressed concern that our review

did not address the prohibition against physical punishment

included in the United Nations Convention on the Rights of
the Child (CRC). The CRC “passed” in 1990 and calls on

member states to protect children from all forms of violence

in Article 19. According to Holmes [19] who testified in the

2004 case of Canadian Foundation for Children, Youth and
the Law vs. Canada, Canadian officials were initially

assured that the UN was not opposed to the reasonable

spanking permitted under Canadian law. This law was

upheld by the presiding Chief Justice in the 2004 case who

clarified that Canadian parents can, “by way of correction”

use force that is “reasonable under the circumstances” [20,

paragraphs 22-26], and that “Neither the Convention on the

Rights of the Child nor the International Covenant on Civil

and Political Rights explicitly require state parties to ban all

corporal punishment of children (paragraph 33).” It was not

until 2006 (15 years after Canada ratified the CRC in 1991)

that the UN declared “violence” to include all forms of
physical discipline, “however light” [21, p. 4]. This revision

to what the UN referred to as a “living instrument” (p. 6)
was seemingly based on Committee members' personal
convictions that all forms of disciplinary force are counter
to the rights and dignity of children, with no explicit
attention to the scientific evidence on the effects (or lack
thereof) of light disciplinary spanking.

In the Commentary, we did not address the UN's current
prohibition against physical discipline because we were
asked to review the scientific evidence for and against
spanking bans. Additionally, we believe that the UN's
current definition of violence regarding spanking is overly
broad. Violence in common parlance is “the use of physical
force to injure, abuse, damage or destroy” (Miriam-
Webster.com). There are many corrective actions (e.g.,
vaccines, chemotherapy) that cause children pain and
distress that do not constitute violence as most people define
violence. We view the back-up spanking taught in parent
training programs prior to the 1990s (i.e., two swats with an
open hand to the arms, legs, or buttocks) as one such
corrective action.
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10. Kraus de Camargo asserted that age is a poor proxy for (the implications that spanking is inherently violent and
children's capacity. We agree. Unfortunately, scientific antithetical to a healthy parent-child relationship,
reviews are limited by available proxies. Moreover, the notwithstanding). Our agreement that non-physical
JCACAP solicited our review to help its readers evaluate discipline should be parents' first, primary, and customary
Canada's existing age-based law. For an age-based law, age response is evidenced in much of our prior work which
is arguably the most appropriate organizing parameter. includes: multiple collaborations with Diana Baumrind

(credited for the Authoritative parenting construct which

11. Kraus de Camargo emphasized that children with combines high support with high control) [e.g., 23]; efforts
disabilities suffer harsher punishment than children without to identify alternatives to spanking that are equally effective
disabilities. This is a good reminder for pediatricians and in curbing noncompliance and behavior problems [24]; and
others to watch for situations where actions intended to be a review of the efficacy of time-out vs. exclusively
corrective (e.g., time-out/separation, loss of privileges, “positive-parenting” -- wherein we documented a good deal
spanking) appear overly harsh. This does not mean that of evidence for the former and scant evidence for the latter
children with disabilities (broadly defined) cannot benefit [25]. Should future experimental evidence reveal that
from the same types of appropriately administered “positive-parenting-only” is as effective as authoritative
corrective actions as other children. To the contrary, in a parenting for all children, we would eagerly join our anti-
review of 17 controlled trials of 9 parenting programs for spanking colleagues in promoting only non-punitive child
children with disabilities (recommended by Kraus de socialization techniques.
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B Abstract:

Background: Obesity can negatively impact adolescents' self-esteem, and lipomastia can further complicate the situation.
Objective: The current study endeavors to examine the influence of lipomastia on the levels of social anxiety and self-esteem in
individuals with obesity. Methods: Seventy adolescent male outpatients with obesity completed a form of demographics, the
SAS-A (Social Anxiety Scale for Adolescents), and the Rosenberg Self-Esteem Scale (RSES-10 item). Participants were
stratified according to the presence of lipomastia, and correlation analyses were conducted to investigate the association between
social anxiety and self-esteem in relation to lipomastia. Results: No significant difference was found between the lipomastia and
non-lipomastia groups regarding self-esteem. While the lipomastia group had slightly higher overall social anxiety scores,
significant differences were noted only in fear of negative evaluation. There was no relationship between the SAS-A total score
and anthropometric measurements in both groups. However, a negative relationship was observed between self-esteem and
anthropometric measurements in the lipomastia group, whereas such a relationship was not observed in the control group.
Conclusion: Adolescents with lipomastia showed higher social anxiety, particularly fear of negative evaluation, despite similar
demographic and anthropometric characteristics to their peers. Higher BMI correlated with lower self-esteem, highlighting the
complex interplay between body image, self-esteem, and social anxiety. These findings underscore the need for targeted
interventions to support adolescents with obesity and lipomastia.
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B Introduction

Nonconformity to idealized body standards represents a reality
that can adversely affect the body image of individuals with
obesity, leading them to engage in critical thoughts about their
bodies and undermining their self-esteem [1]. In addition to the
internal turmoil that individuals may experience, concerns
regarding societal beauty standards can exacerbate anxieties
related to social alienation and discrimination [2]. The presence
of both internal and external pressures may lead to a decrease in
individuals' self-esteem. This, in turn, can result in a tendency to

avoid social interactions and experience feelings of isolation.
Such occurrences can have a profound impact on individuals'
mental health and well-being, which can be detrimental to their
personal and professional growth [3]. Therefore, individuals
need to recognize the impact of such pressures and take
proactive measures to mitigate their effects. The apprehension of
facing potential negative reactions due to non-adherence to the
prevalent beauty standards of society can become a major source
of concern for individuals grappling with obesity [4]. The
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negative impact on self-esteem, coupled with the experience of
social anxiety, can pose significant challenges for such
individuals in managing their condition [5].

The intricate relationship between social anxiety and self-
esteem in individuals with obesity is subject to a multitude of
complex factors, including but not limited to prevailing societal
norms, personal experiences, and the influence of family and
environment. Although it may not be possible to establish a
direct causal relationship between these variables, they have the
potential to negatively impact each other in an interdependent
manner [6].

Physical changes during adolescence can significantly influence
psychosocial development. Concerns related to aesthetics and
the fear of not conforming to societal norms may foster a sense
of not meeting societal body standards, which, in turn, impacts
self-esteem and self-worth, contributing to various
psychopathological conditions [5].

The intricate relationship between social anxiety and self-
esteem in individuals with obesity is subject to a multitude of
complex factors, including but not limited to prevailing societal
norms, personal experiences, and the influence of family and
environment. Although it may not be possible to establish a
direct causal relationship between these variables, they have the
potential to negatively impact each other in an interdependent
manner [6].

Physical changes during adolescence can significantly influence
psychosocial development. Concerns related to aesthetics and
the fear of not conforming to societal norms may foster a sense
of not meeting societal body standards, which, in turn, impacts
self-esteem and self-worth, contributing to various
psychopathological conditions [7]. Behavioral problems, eating
disorders, depression, and psychosomatic complaints, all of
which are especially prevalent in adolescence, are associated
with low self-esteem [8]. Two well-established contributors to
low self-esteem related to appearance in male adolescents are
obesity and pubertal gynecomastia (PG). Research indicates that
each of these conditions independently exerts a negative
influence on psychological well-being [9, 10]. Lipomastia,
characterized by an excess accumulation of fat in the breast
tissue, may coexist with obesity [11]. However, the precise role
of lipomastia in contributing to low self-esteem in the context of
obesity remains inadequately understood. Like gynecomastia,
lipomastia has the potential to adversely affect an individual's
psychological well-being. Given the significant similarities in

appearance between lipomastia and gynecomastia, these two
conditions are often difficult for patients to distinguish [12].
Therefore, the present study seeks to examine whether
lipomastia further exacerbates the psychological burden in
individuals with obesity. Aesthetic concerns and worries about
not conforming to societal norms in men can lead to a sense of
not meeting society's general body standards, which in turn
affects self-esteem and self-worth, thereby contributing to social
anxiety. Societal expectations, stigma, and social comparisons
may lead to social isolation and avoidance tendencies in men
experiencing lipomastia [13]. This condition, therefore, has a
significant impact on the psychological well-being of
individuals, which necessitates attention. Low self-esteem and
social anxiety are not only distressing emotions but also play a
role in the emergence of various psychopathological conditions
[6]. This can lead to a more difficult adolescence. Behavioral
problems, ecating disorders, depression, and psychosomatic
complaints, especially prevalent in adolescents, have been
reported to be associated with low self-esteem [ 10]. It is reported
that individuals with low self-worth often experience a higher
frequency of psychopathology, with depression and personality
disorders frequently accompanying low self-esteem. While
social rejection may not directly lead to psychopathology, it is
often argued to influence one’s self-worth [14].

The current study endeavors to examine the influence of
lipomastia on the levels of social anxiety and self-esteem in
individuals with obesity.

B Methods
Ethical Considerations

The study received approval from the local ethics committee of
Bursa Yiiksek Ihtisas Training and Research Hospital's Clinical
Research Ethics Committee (Approval Number: 2011-KAEK-
25, 2023/01-01) and was conducted in accordance with the
principles of the Declaration of Helsinki. Before the procedures,
all subjects and their caregivers provided written informed
consent, ensuring their voluntary participation in the study and
the confidentiality of their information. All participants were
given enough time to carefully review the consent forms and ask
any relevant questions before signing them.

Study Design and Participants

This cross-sectional study included male adolescents diagnosed
with exogenous obesity who were followed up at the pediatric
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endocrinology clinic of Bursa Yiiksek [htisas Training and
Research Hospital. Exogenous obesity was defined as obesity
not caused by endocrine, metabolic, or genetic conditions.
Patients with comorbidities were systematically excluded
from the study. Evaluations of comorbid conditions were
conducted following standard clinical practices and existing
medical documentation, thereby excluding disorders such as
hypertension,

hypothyroidism, dyslipidemia, psychiatric

conditions, and syndromic causes.
Measures

The data collection tools comprised the SAS-A (Social
Anxiety Scale for Adolescents) and the Rosenberg Self-
Esteem Scale (RSES). The adolescents actively participated in
the process by completing the scales autonomously.

Social Anxiety Scale for Adolescents (SAS-A)

The Social Anxiety Scale for Adolescents (SAS-A) was
developed by La Greca and Lopez [15]. Confirmatory factor
analysis of the SAS-A with adolescents, conducted by La
Greca, Lopez and other researchers [16], supported the three-
factor model of social anxiety: fear of negative evaluation by
peers (FNE), social avoidance and distress in new situations
(SAD-New), and social avoidance and distress-general (SAD-
General). The SAS-A consists of 22 items (but 4 are filler
items) arranged in a 5-point Likert rating format. By summing
the ratings for the 18 anxiety items, the total score can be
obtained, which ranges from 18 to 90.

The Turkish adaptation of the scale was conducted by Aydin
and Tekinsav Stit¢ii [17].

The Rosenberg Self-Esteem Scale (RSES)

The Rosenberg Self-Esteem Scale (RSES), developed by
sociologist Morris Rosenberg, is a widely used measure of
self-esteem in social science research [18]. The scale has 12
subtests in total. Only the Self-esteem subscale was used in
this study. The instrument comprises ten items that utilise a
Likert-type scale to evaluate both positive and negative self-
assessments. Five of the ten items reflect positive evaluations,
while the remaining five reflect negative ones. Items 7 and 8
are reverse-coded. Participants are required to provide their
evaluation on a four-point scale ranging from "1 = Completely
Agree" to "4 = Strongly Disagree". The Gutmann grading
technique categorises participants into three groups based on

their scores: high self-esteem (scores of 0-1), medium self-
esteem (scores of 2-4), and low self-esteem (scores of 5-6).

The Turkish adaptation of the scale was conducted by
Cuhadaroglu (1986), and its validity and reliability were
subsequently tested. The study revealed a validity coefficient of
0.71 and an alpha value of 0.75 for the self-esteem scale [19].
Anthropometric Measurements

The measurements were performed between 8:00 a.m. and 9:00
a.m. after an overnight fast of at least 8 hours and with an empty
bladder.

Body Weight, Body Height, and Body Mass
Index

Body weight and height were measured while wearing
underwear but no outer clothing orshoes. A stadiometer,
calibrated daily, was used to measure body weight and height for
all patients (Seca 703, accurate to 0.1 kg, Seca GmbH & Co. KG,
Hamburg, Germany). Height was accurate to within 0.1 cm,
and weight was accurate to within 0.1 kg. The body mass
index (BMI) was computed using the formula that divides the
weight in kilograms by the square of height in meters. A
BMI value higher than the 95th percentile was used to indicate
obesity.

Waistand Hip Circumferences

Waist circumference (in cm) and hip circumference (in cm) were
measured using an inelastic tape with an accuracy of 0.1 cm at
the midpoint between the lower rib and the top of the iliac crest in
the expiration position. Hip circumference was measured at the
maximum protuberance of the buttocks. An average of two
measurements of each was recorded.

Identifying Lipomastia

Pseudogynecomastia (lipomastia) is due to an increase in breast
fat, not glandular tissue. When examining the patient with
pseudogynecomastia, the fingers will not meet any resistance
until they reach the nipple. There is no discrete rubbery mass and
no palpable disc edge in pseudogynecomastia [20]. The patient
was positioned supine with their hands interlocked beneath their
head during the physical examination. With the thumb and index
finger separated, the examiner delicately opposed them
bilaterally on the breast. A fibro-glandular region was palpated
beneath the nipple and within the areolar complex, measuring a
minimum of 0.5 cm in diameter, collectively denoting the
presence of lipomastia.
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Data Analysis

Statistical analysis was performed using the Statistical Package
for the Social Sciences (SPSS) version 21. Continuous
variables, including age, self-esteem scores, social anxiety
scores, and anthropometric measurements, were summarized
using Mean (M) and Standard Deviation (SD) to represent
central tendency and dispersion, respectively.

Statistical analyses comprised a Chi-square test to assess the
association between lipomastia presence and self-esteem
categories, a Spearman correlation coefficient to determine the
strength and direction of the relationship between lipomastia
presence and self-esteem levels, and an independent samples t-
test or Mann-Whitney U test to compare mean social anxiety
scores and their sub-dimensions (FNE, SAD-General, SAD-
New) between lipomastia and non-lipomastia groups, aiming to
discern significant differences in social anxiety levels among
participants with and without lipomastia.

Pearson or Spearman correlation analyses were performed to
explore the relationships between anthropometric measures
(e.g., body weight, BMI, waist circumference) and self-esteem
or social anxiety scores. Statistical significance was determined
using p-values. A significance level (a) of 0.05 is commonly
used to assess whether observed differences or correlations are
likely to have occurred by chance.

Table 1. Anthropometric parameters of groups

Lipomastia group

B Results

The study comprised 70 participants aged between 12 and 17
years (mean + SD, 14.21 + 1.65). The participants were
classified into two groups based on the presence of lipomastia.
The anthropometric measurements of both groups were similar
(Table 1)

Self-Esteem

In the low self-esteem category, there were no individuals from
either the lipomastia r or the non-lipomastia groups. Both groups
predominantly fell into the high self-esteem category. The p-
value of 0.48 indicates that there is no statistically significant
difference between the lipomastia and non-lipomastia groups
based on self-esteem (Table 2).

Social Anxiety

The overall social anxiety score was slightly higher in the
lipomastia group, with a p-value of 0.05. The Fear of Negative
Evaluation (FNE) sub-scale was significantly higher in the
lipomastia group, indicating a heightened concern about being
negatively judged or evaluated (p = 0.01). However, there were
no significant differences between the two groups in general
social avoidance and distress (SAD-General) or social
avoidance distress in new situations (SAD-New) (Table 2).

Non-lipomastia group

n=47 n=23

Age, year 14.05+1.56 14.54+1.81 0.36 *
Body weight, kg 92.19+£25.41 86.91£17.25 0.37*
Body weight, sd 2.57£1.16 2.12+0.94 0.10%
Height, cm 167.62+10.39 165.56+13.01 0.47*
Height sd 0.75+1.12 0.30+0.98 0.10*
BMI, kg/m’ 32.25+6.22 30.78+3.97 0.48 *
BMI sd 2.39+0.81 2.16+0.59 0.24%
Waist circumference 106.62+15.25 102.26+9.99 0.21%
(cm)

Hip circumference (cm) 114.83+13.63 113.914+8.32 0.76*

Values are reported as mean and standard deviation ‘Mann-Whitney U

‘Independent samples t-test sd, standard deviation; BMI, Body mass index
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Table 2. Self-esteem and social anxiety scores of groups

Lipomastia Group
(n=47)

Non- Lipomastia Group
(n=23)

Self-esteem category *

Low 0 (0) 0 (0)
Medium 10 (21) 4(17) 0.487
High 37 (79) 19 (83)
Total point of SAS-A 59.06+14.61 52.22+11.35 0.05%
Sub-scale of SAS-A
FNE 17.26+7.49 13.09+5.16 0.01*
SAD-General 10.13+4.09 9.04+3.14 0.38*
SAD-New 17.0945.43 15.78+4.58 0.32¢

Values are reported as mean and standard deviation

“n (%) IChi-square test *Mann-Whitney U Independent samples t-test
SAS-A, Social Anxiety Scale for Adolescents; FNE, Fear of negative evaluation by peers; SAD-General, Social avoidance and
distress-general; SAD-New, social avoidance and distress in new situations

Correlations

When the correlation between the SAS-A total score and
anthropometric measurements was analysed, no correlation was
found in either group (Tables 3-4).

When the relationship between self-esteem and anthropometric
measurements in the lipomastia group was analysed, it was
observed that there was a negative relationship between body

mass index, waist and hip circumference (Table 3). However, a
similar relationship was not found in the control group (Table 4).

B Discussion

This study investigated the psychosocial impact of lipomastia on
adolescents aged 12 to 17 years, with a particular emphasis on
self-esteem and social anxiety. The findings offer significant
insights into the manner in which this condition affects the

Table 3. The correlation between anthropometric measurement and self-esteem score and social

anxiety score in lipomastia group

Total point of self-esteem

Total point of SAS-A

Parameters P = P

Body weight -0.24 0.09 0.04 0.76
Height 0.004 0.97 -0.08 0.57
BMI -0.34 0.01 0.15 0.30
Waist circumference -0.34 0.01 0.20 0.16
Hip circumference -0.32 0.02 0.16 0.26
Lipomastia size -0.23 0.05 0.01 0.90

BMI, Body mass index ; SAS-A, Social Anxiety Scale for Adolescents
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Table 4. The correlation between anthropometric measurement and self-esteem score and social

anxiety score in control group

Total point of self-esteem

Total point of SAS-A

Parameters r p r p

Body weight -0.03 0.86 -0.15 0.47
Height 0.06 0.78 -0.36 0.09
BMI -0.05 0.79 0.01 0.93
Waist circumference -0.13 0.55 -0.15 0.96
Hip circumference -0.01 0.56 -0.03 0.86

BMI, Body mass index; SAS-A, Social Anxiety Scale for Adolescents

psychological well-being of male adolescents.

Relationship Between Lipomastia and Self-
Esteem

The absence of participants in the low self-esteem category,
coupled with the predominance of high self-esteem levels
observed among both groups, suggests that lipomastia does not
significantly influence self-esteem in this particular age group.
This finding aligns with the extant literature, which posits that
adolescents can exhibit resilience in the face of physical
differences [1, 14]. Similarly, Rosenberg's foundational work on
self-esteem highlights that adolescents often derive self-worth
from a combination of personal and social factors, which can
mitigate the impact of physical differences [18]. However, this
finding contrasts with other studies indicating that physical
conditions such as obesity or gynecomastia can negatively
impact self-esteem during adolescence [9, 10]. Similar to these
studies, our study also found a negative relationship between
anthropometric factors, such as BMI, waist, and hip
measurements, and self-esteem in the lipomastia group,
indicating that body dissatisfaction can indirectly affect self-
esteem. This discrepancy may be attributable to cultural or
contextual differences, such as greater social acceptance or
awareness in our sample population. It is also possible that the
use of coping mechanisms, family support or peer relationships
plays an important role in maintaining high self-esteem despite
the presence of lipomastia. These findings underline the
complex interaction between physical characteristics and
psychological consequences. Anthropometric factors, such as
BMI, show a negative correlation with self-esteem in the
lipomasti group, while high self-esteem scores suggest that other
protective factors are at play. Future research can focus on

identifying these protective factors, such as family dynamics,
peer support, or access to psychosocial interventions, to better
understand how adolescents protect their self-esteem in the face
of physical challenges.

The correlations between anthropometric parameters and
psychosocial variables offer an interesting model. While there
was a negative relationship between self-esteem and BMI, waist
and hip circumference in the adolescents with lipomastia, no
similar relationship was observed in the control group. This
shows that individuals with lipomastia may experience original
psychosocial difficulties related to body dissatisfaction.
Similarly, it has been reported in the literature that weight and
body perception have significant effects on self-esteem and
anxiety [5,21].

Moreover, the present study found that adolescents with obesity
and lipomastia exhibit tendencies towards diminished lower
self-esteem compared to those without lipomastia. This finding
underscores the importance of addressing body image concerns,
particularly in individuals with lipomastia, to promote
psychological well-being and self-perception.

Several studies in the current literature have investigated the
relationship between self-esteem and obesity [21, 22]. However,
it is unclear whether self-esteem is consistently associated with
obesity, whether the relationship is global or specific to physical
appearance, whether it varies by demographic variables such as
age, gender, or race and ethnicity, or whether self-esteem affects
weight.

The relationship between physical appearance and self-esteem
in individuals with obesity has been primarily established
through anthropometric measurements, such as BMI [1]. To the
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best of our knowledge, this study is the first to investigate the
relationship between lipomastia and self-esteem in this group.
Clinicians and healthcare professionals should be mindful of the
potential impact of lipomastia on self-esteem and consider
incorporating interventions to enhance body image and self-
esteem into treatment plans for individuals affected by this
condition. Moreover, further research is warranted to explore the
mechanisms underlying the relationship between lipomastia and
self-esteem in order to develop targeted interventions and
support strategies for individuals affected by this condition.
Ultimately, efforts to enhance self-esteem in individuals with
lipomastia may improve overall mental health and quality of life
for this population.

Relationship Between Lipomastia and Social
Anxiety

Slightly higher social anxiety scores in the lipomasti group and
a statistically significant difference in the subscale of negative
evaluation (FNE) showthat adolescents with lipomastia may be
more sensitive to peer evaluations. This supports the studies
suggesting that physical differences can increase sensitivity to
social feedback in adolescence [10, 15]. Puhl et al emphasized
that stigma related to physical differences, such as obesity or
gynecomastia, can exacerbate fears of negative evaluation,
potentially leading to long-term psychosocial challenges [2].

However, the finding that there is no significant difference in
general social avoidance or distress in new social situations
shows that the effect in adolescents with lipomastia on social
functionality may be limited. This shows that social anxiety
focuses more on the fear of being evaluated in adolescent men.
Previous studies have reported that social anxiety in adolescence
is closely related to peer relationships [15]. Individuals with
obesity often exhibit a higher likelihood of experiencing social
anxiety, a phenomenon influenced by various factors such as
societal stigma, discrimination, body image dissatisfaction, and
fear of negative social evaluation [5]. Several studies have
linked social anxiety in individuals with obesity to metabolic
changes and anthropometric measurements exceeding standard
parameters. Specifically, research indicates that people with
higher BMI or larger waist circumferences are more likely to
exhibit symptoms of social anxiety [23, 24].

In the general population, higher BMI values were associated
with lower self-esteem, while no association was found with

social anxiety, thereby underlining the complexity of the
relationship between body weight, self-perception and
psychological well-being. However, in both groups, the study
was unable to demonstrate the effect of higher anthropometric
measures, including BMI, hip and waist circumference, on
social anxiety scores. This nuance is important for
understanding the selective impact of physical appearance on
social functioning, as also discussed by Apaolaza et al [5].

This study shows that social anxiety and self-esteem in
adolescents with lipomastia should be addressed in more detail.
In individuals with lipomastia, educational programsthat
positively support body perception and group therapy
approaches to reduce social anxiety are recommended. Puhl and
Brownell state that reducing stigma related to physical
differences can support individuals' psychological well-being

[2].
B Conclusion

While there were no significant differences between the
lipomastia and non-lipomastia groups in most demographic and
anthropometric characteristics, adolescents with lipomastia
showed slightly higher social anxiety scores, especially in fear
of negative evaluation. Furthermore, higher BMI values were
associated with lower self-esteem in the whole sample. These
findings suggest complex links between body image, self-
esteem, and social anxiety, especially in adolescents who
struggle with obesity and have developed lipomastia. Further
research is needed to better understand these links and to
develop effective interventions that may help adolescents
struggling with obesity and lipomastia.

The cross-sectional nature of the study limits the ability to
determine causal relationships. Furthermore, the small sample
size may reduce generalisability. Future studies could employ a
longitudinal design to investigate the long-term psychosocial
effects of lipomastia and to assess the impact of other factors,
such as family support and peer relationships.
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B Abstract:

Objective: We examined the mediating role of positive coping skills in the relationship between community belonging and
flourishing mental health among Canadian youth, while investigating variations across ethnoracial backgrounds. Methods:
Utilising data from the Canadian Community Health Survey-Mental Health Component 2012 cycle, we conducted a mediation
analysis using a counterfactual framework on a nationally representative sample of 5,338 youth aged 15-29. The primary
outcome, flourishing mental health, was measured using Keyes' Mental Health Continuum. The mediating effect of positive
coping skills on the relationship between community belonging and mental health was quantified, and subgroup analyses to
compare this relationship in two subgroups of youth identifying as White versus those who do not identify. Results: Positive
coping skills accounted for 13.9% of the mediation pathway from community belonging to flourishing mental health. Notably,
youth who did not identify as White demonstrated a stronger association between community belonging and flourishing, with a
comparatively smaller portion of their pathway mediated by positive coping. The total, direct, and indirect effects indicated a
significant positive relationship between community belonging and positive mental health, mediated by positive coping skills.
Conclusion: Positive coping skills significantly mediated the relationship between community belonging and flourishing mental
health in Canadian youth. However, the strength and nature of this relationship varied across ethnoracial backgrounds, suggesting
a potential need for tailored interventions. These findings have implications for clinicians in adopting strategies that not only
foster positive coping skills but also promote community engagement and respect for cultural diversity, thereby supporting the
mental health of all youth in Canada.

Keywords: Canadian youth: Positive coping skills, mental health, Ethnoracial background, sense of community belonging.
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B Introduction

he influence of community belonging on mental health

is a well-established phenomenon, yet the mechanisms

underlying this relationship remain largely unexplored,
especially among youth (1). Community belonging, recognised
as a type of network-based social capital, has been linked to
favorable mental health outcomes, including flourishing (2).
While substantial research has underscored the association
between social capital and mental health in adults, there is a
noticeable gap in understanding these dynamics within specific
population subgroups, particularly youth and those from diverse

ethnoracial backgrounds (1,2). Given the heightened
vulnerability and the unique developmental challenges during
adolescence and early adulthood, it is crucial to understand the
factors that protect and enhance the mental health of youth (3)
Our study aimed to address this gap by examining the interplay
between community belonging, positive coping, and mental
health in youth, while highlighting potential variations across
different ethnoracial backgrounds.

Young people aged 15-30 years are particularly vulnerable to
developing adverse mental health outcomes(3), such as anxiety,
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depression, and mood disorders (4). These vulnerabilities are
often exacerbated by social inequalities and disparities,
particularly affecting youth from minority backgrounds (5).
Thus, it is important to consider the intersectionality of
sociodemographic factors, such as ethnoracial background,
when examining the mental well-being of youth (6). Given these
challenges, identifying and promoting protective factors is
crucial (6). A strength-based perspective, which focuses on
protective factors—contextual and individual resources—rather
than risks or deficits, offers a promising approach to
understanding and enhancing mental health(7).

Previous research has highlighted the importance of community
belonging and positive coping skills in promoting youth mental
health(8,9). The neighbourhood resource-based theory of social
capital (10) and stress process theory (11, 12) provide
frameworks for understanding how these factors, i.c.,
community belonging and positive coping skills may interact to
promote positive mental health outcomes. It is posited that
community-based social support, a key facet of community
belonging (10), provides resources rooted in social networks
for managing daily life stressors (11,12). Social Support is
consistently identified as a key component in the stress
process model, promoting functional and adaptive coping
styles and thereby enhancing physical and mental well-being
(11,13) . However, there are very few empirical studies
examining this specific mediation pathway by which
community belonging and positive coping influence mental
health. Our research aims to address this gap by examining
how community belonging, as a form of social capital, is
related to positive coping strategies, which in turn may affect
mental health, offering insights into how protective factors
interact to shape the mental health of youth.

Leveraging data from the Canadian Community Health Survey
(CCHS) and the Mental Health Component (CCHS-MH), we
examined a potential pathway from youth's sense of community
belonging to their mental health, taking into consideration their
coping skills. Our hypothesis, grounded in previous research
and theoretical frameworks, postulates that positive coping
strategies will mediate the pathway from community belonging
to the positive mental health of youth. To elucidate the extent of
this mediation, we undertake a mediation analysis to deconstruct
the effect of community belonging on youth mental health into
direct and indirect effects through positive coping skills.
Research indicates that access to protective resources varies
among youth from different ethnoracial backgrounds, as

different cultures and communities emphasise distinct values
and norms(14 -16). Little research, however, has examined how
experiences of belonging and coping with stress vary among
youth from different ethnoracial subgroups. Our study further
explored whether the hypothesised pathway of youth's sense
belonging to community and their mental health, taking into
consideration their coping skills, functions differently among
youth identifying as White compared to those who do not. We
repeated mediation analyses by the ethnoracial backgrounds
of youth, and adjusted for a comprehensive set of
demographic, lifestyle, and health-related factors (16,17). In
doing so, this study not only aims to contribute to the growing
literature on the protective factors of youth mental health but
also seeks to provide nuanced insights that can inform more
targeted and effective strategies for fostering mental well-
being in diverse youth populations.

B Methods
Study Population/Sample

Data for this study were sourced from the Canadian Community
Health Survey-Mental Health Component (CCHS-MH) 2012
cycle, constituting the most recent national mental health survey
data for the Canadian youth population (18). The CCHS-MH, a
nationally representative survey, employs a cross-sectional
design to gather a wide range of information about the mental
health and behavioural patterns of Canadians. It encompasses
individuals aged 15 years and older residing across the ten
provinces. The survey excludes certain demographics, notably
full-time members of the Canadian Forces, individuals living on
reserves, and those in collective dwellings, such as
institutionalised populations. Data collection was conducted via
computer-assisted personal interviews in participants' homes or
through telephone interviews, achieving a combined response
rate of 68.9%. The analysis was confined to youth aged 15-29
years, aligning with the youth age group as delineated by
Statistics Canada(19) (see Figure 1).

Study Variables

Primary Outcome. The primary outcome was positive mental
health, a derived variable from the CCHS-MH, measured using
the 14-item Mental Health Continuum — Short Form (MHC-SF)
tool(20). The 14-item tool has been used extensively in research
in Canada. The tool measures emotional well-being (3 items;
sample question: "In the past month, how often did you feel
satisfied with your life?"), social well-being (5 items; sample
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Figure 1: Flow chart of the analytic sample selection using
data from the Community Health-Mental Health Survey
2012 (CCHS-MH 2012)

n

question: "...how often did you feel that you had something

important to contribute to society?") and positive psychological

n

functioning (6 items; sample question: "...how often did you
feel that your life has a sense of direction or meaning to it?").
Response options range from 1 (every day) to 6 (never). The
construct validation analyses of this tool in the Canadian
population, using the confirmatory factor analysis, showed a
three-factor model comprising emotional, social, and
Cronbach's alpha for both emotional and psychological well-
being subscales was 0.82; for social well-being, it was 0.77,

indicating optimal reliability (21).

Using Keyes' definition of flourishing(20,22), a binary outcome
variable was created for the analysis indicating whether youth
were 'flourishing' or 'not flourishing'. In line with previous
research, participants were considered to be "flourishing" if they
reported frequent positive experiences ("every day" or "almost
every day") on at least one of the three items of emotional well-
being and at least six of the eleven items measuring social or
psychological well-being(22).

Exposure Variable. The exposure variable was the youths'
sense of community belonging, measured with the CCHS-MH

item: "How would you describe your sense of belonging to your
local community? Would you say it is. . .?". Response options
were: "Very strong", "Somewhat strong", "Somewhat weak" and
"Very weak". Consistent with previous research, "very strong"
and "somewhat strong" responses were collapsed to indicate
"strong belonging", and "somewhat weak" and "very weak"
were collapsed to indicate "weak belonging"(23). This measure
has been widely used in Canadian community health survey
research; it is positively related to the number of people one
knows and can count on when needed(24,25).

Moderator. To examine the moderating effect of ethnoracial
background, the CCHS-MH's item measuring racial identity
was used. The original item asked, “You may belong to one or
more racial or cultural groups on the following list (check up to
four that apply): Are you White, South Asian (e.g., East Indian,
Pakistani, Sri Lankan, etc.), Chinese, Black, Filipino, Latin
American, Arab, Southeast Asian (e.g., Vietnamese,
Cambodian, Malaysian, Laotian, etc.), West Asian (e.g., Iranian,
Afghan, etc.), Korean, Japanese, and other”. However, due to the
sensitive nature of this information and privacy reasons,
Statistics Canada reported these data through a binary derived
variable indicating if individuals identified as 'White' or in
another way (referred to as 'not White"). This binary variable was
used in our analysis.

Mediator. The hypothesised mediator was the positive coping
skills. It was assessed using two CCHS-MH items: 1) “How
would you rate your ability to handle unexpected and difficult
problems, for example, a family or personal crisis?” and 2)
“How would you rate your ability to handle day-to-day demands
(e.g., handling work, school, family and volunteer
responsibilities)?”” Both items were rated on a five-point Likert
scale ranging from 1 (excellent) to 5 (poor). These two items
have been found to be indicative of positive coping skills and
have been examined for structural validity evidence in a
Canadian armed forces sample in previous research (26).
Consistent with previous research (26, 27), responses were
recoded to re-categorise participants in these two items into very
good/excellent ability, good ability, and fair/poor ability.

Covariates. We included a comprehensive set of covariates that
have been associated with community belonging, coping skills,
and mental health in past research. Sociodemographic factors
(age, sex, education, income, employment status, marital status,
and immigration status) were included because they are
associated with access to community resources, coping
mechanisms, and mental health outcomes (10, 25, 26, 28, 29).
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Lifestyle and environmental factors (living arrangements,
urbanicity, physical activity, and spirituality) were included
because they impact mental well-being and social integration,
and affect the association between community belonging and
mental health (25, 28, 30) . Health-related factors (perceived
health status, substance use, perceived stress, sleep
disturbances, and co-morbid conditions) were included to
control for underlying health conditions and stressors that could
independently influence mental health and coping abilities
(4,8,9,31) (see Figure 2 for conceptual diagram and Table S1 for
CCHS-MH items these variables correspond to).

Figure 2. Directed Acyclic Graph representing the
hypothesized relationship between exposure, outcome,
mediator, moderator, and other covariates in the study.

Ethics approval. The ethics for this study are covered under
Article 2.2 of the Tri-Council Policy Statement (TCPS 2), which
outlines the ethical conduct of research involving humans in
Canada. This policy doesn't require ethics review for publicly
available, anonymised data. Thus, the study was exempted from
ethics board review.

Statistical Analysis

Preliminary Analysis:

Distribution and Bivariate Associations: Initially, we assessed
the distributions of all variables and the bivariate associations
between the exposure (sense of community belonging),
mediators (positive coping skills), and the outcome (positive
mental health). We reported the extent of missing data across all
variables, with missingness ranging from less than 1% to 3.7%.
We used survey weights to obtain unbiased estimates of the
population. See Table 1 for all bivariate associations.

Mediation Analysis Framework:

Methodological Approach: We conducted a mediation analysis
following the counterfactual framework-based weighting
approach (32). This approach allows for the deconstruction of
the total effect of community belonging to mental health into two
components: a natural direct effect (NDE) and a natural indirect

Table 1. Descriptive characteristics of study sample and bivariate associations with Positive Mental
Health; Findings from CCHS-MH 2012

Variables Levels

Total? Positive Mental Health

p value®

Flourishing Not
Flourishing

n=3960 n=1378

Sense of community Belonging  Strong 3194 (59.1%) 2670 (66.8%) 524 (37.9%) <0.001
Weak 2144 (40.9%) 1290 (33.2%) 854 (62.1%)

Sex Females 2831 (47.5%) 2092 (47.4%) 739 (47.7%) 0.914
Males 2507 (52.5%) 1868 (52.6%) 639 (52.3%)

Age groups 15 to 19 years 1911 (34%) 1456 (35.3%) 455 (30.1%) 0.086
20 to 24 years 1894 (32.3%) 1370 (31.5%) 524 (34.7%)
25 to 29 years 1533 (33.7%) 1134 (33.2%) 399 (35.1%)

Educational attainment Less than secondary 1448 (24.5%) 1092 (25.1%) 356 (22.8%) 0.165
Secondary school 1039 (18.4%) 737 (17.6%) 302 (20.9%)

graduation
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Table 1. Descriptive characteristics of study sample and bivariate associations with Positive Mental
Health; Findings from CCHS-MH 2012

Variables

Levels

At least some

postsecondary education

Total?

2851 (57.1%)

Positive Mental Health

Flourishing

n=3960
2131 (57.4%)

Not
Flourishing
n=1378
720 (56.4%)

p value®

Annual income® <$80,000 CAD 2999 (50.2%) 2139 (48.2%) 860 (55.6%) 0.003
> $80,000 CAD 2339 (49.8%) 1821 (51.8%) 518 (44.4%)

Marital status? Has a spouse/or a partner 1137 (21.5%) 895 (22.4%) 242 (19.3%) 0.138
Single/widow/separated 4201 (78.5%) 3065 (77.6%) 1136 (80.7%)

Living arrangement Living alone/Unattached 1222 (18.6%) 858 (17.5%) 364 (21.6%) 0.155
Living with spouse/partner 1025 (18.6%) 806 (19.3%) 219 (16.8%)
Living with parent(s) 2547 (52.5%) 1898 (52.8%) 649 (51.7%)
Other 544 (10.2%) 398 (10.4%) 146 (9.9%)

Immigrant status Yes 717 (18.4%) 522 (17.1%) 195 (22.1%) 0.025
No 4621 (81.6%) 3438 (82.9%) 1183 (77.9%)

Ethnoracial background White 4018 (70.3%) 3008 (71.9%) 1010 (66.1%) 0.019
Not identifying as White 1320 (29.7%) 952 (28.1%) 368 (33.9%)

Working status® Does not have a job or is 1879 (32.4%) 1362 (32%) 517 (33.6%) 0.483
unable to work
Has job 3459 (67.6%) 2598 (68%) 861 (66.4%)

Living in a Census Yes 3398 (77.4%) 2453 (76.3%) 945 (80.5%) 0.02

Metropolitan Area
No 1940 (22.6%) 1507 (23.7%) 433 (19.5%)

Region of living Atlantic 1108 (6%) 844 (6%) 264 (6%) 0.418
British Columbia 592 (12.5%) 405 (12.1%) 187 (13.7%)
Ontario 1151 (39.7%) 851 (39.1%) 300 (41.3%)
Prairies 1558 (18.7%) 1187 (19.3%) 371 (17%)
Quebec 929 (23.1%) 673 (23.5%) 256 (22%)

Strong sense of spirituality Yes 1836 (36%) 1450 (38.1%) 386 (30.4%) 0.001
No 3502 (64%) 2510 (61.9%) 992 (69.6%)

Any co-morbid condition Yes 2368 (40.1%) 1613 (37%) 755 (48.7%) <0.001
No 2970 (59.9%) 2347 (63%) 623 (51.3%)

Any mental or substance use Yes 974 (17.3%) 496 (11.7%) 478 (32.6%) <0.001

problem
No 4364 (82.7%) 3464 (88.3%) 900 (67.4%)

Perceived life stresses Less stressful 1973 (37.1%) 1626 (41.7%) 347 (24.4%) <0.001
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Table 1. Descriptive characteristics of study sample and bivariate associations with Positive Mental
Health; Findings from CCHS-MH 2012

Variables

Total?

Positive Mental Health

Flourishing

n=3960

Not
Flourishing

n=1378

p value®

A bit stressful 2416 (44.4%) 1758 (42.5%) 658 (49.6%)
Highly stressful 949 (18.5%) 576 (15.8%) 373 (26%)
Perceived health Fair/Poor 301 (4.8%) 141 (2.8%) 160 (10.2%) <0.001
Good 1439 (26.2%) 927 (22.5%) 512 (36.2%)
Excellent/Very good 3598 (69%) 2892 (74.6%) 706 (53.6%)
Trouble sleeping Yes 645 (11.7%) 347 (8.9%) 298 (19.6%) <0.001
No 4693 (88.3%) 3613 (91.1%) 1080 (80.4%)
Moderate to Vigorous physical ~ Yes 4416 (83.1%) 3340 (84.8%) 1076 (78.3%) <0.001
activity
No 922 (16.9%) 620 (15.2%) 302 (21.7%)
Ability to handle unexpected Fair/Poor 730 (12.8%) 359 (7.7%) 371 (26.6%) <0.001
problems
Good 1696 (31.6%) 1190 (29.4%) 506 (37.4%)
Excellent/Very good 2912 (55.7%) 2411 (62.8%) 501 (36%)
Ability to handle day-to-day Fair/Poor 317 (5.6%) 122 (2.7%) 195 (13.6%) <0.001
demands
Good 1515 (28.7%) 947 (23.8%) 568 (42.3%)
Excellent/Very good 3506 (65.7%) 2891 (73.5%) 615 (44.1%)

 Proportions were calculated based on weighted frequencies; the frequencies presented here represent the size of the unweighted sample.

Weights ranged from 29 to 32061 and correspond to the number of persons in the entire population that the respondent represents.

bReo_Geott 42 test for bivariate between-group analysis

¢ Cutoff was based on the median total income of Canadian families in 2011-2012, and missing values were imputed (using the nearest

neighbour donor approach) by Statistics Canada.

443 participants were widowed/separated in the total sample: 34 in flourishing and 9 in not flourishing.

¢ Grouped by Statistics Canada. Participants not identifying as White included South Asian, Chinese, Black, Filipino, Latin American, Arab,

Southeast Asian, West Asian, Korean and Japanese.

23 participants were disabled/unable to work in the total sample: 10 in flourishing and 13 in not flourishing.

¢Groupings of provinces and territories established by Statistics Canada for reporting purposes .

effect (NIE), mediated through positive coping skills. (see models predicting the mediator variables (i.c., positive coping

Figure 2). All statistical analyses were performed using R skills), which are distinct from the survey weights used for

(version 4.0.3), utilising 'survey','MASS' and 'nnet' packages for population adjustment. An expanded dataset was created,

the statistical analyses. incorporating both actual and counterfactual exposures for each

participant, to develop these weights. Final weights combining

Weighting Procedure: Mediation weights were generated from mediation and survey weights were used in the analysis to ensure
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Canadian population-based interpretations of the odds ratios
(Ors).

Effect Estimation: Analyses were adjusted for a comprehensive
set of covariates, including demographic, lifestyle, and health-
related factors, to account for potential confounding. Two
hundred and fifty (250) bootstrap replicates were used to
estimate variance and 95% confidence intervals for the effect
sizes, ensuring robustness in the estimates: (a) Total Effect,
calculated as the product of NDE and NIE. (b) Direct and
Indirect Effects: NDE and NIE were estimated separately, with
the indirect effect representing the mediation effect of positive
coping skills. (¢) Proportion Mediated: The proportion of the
total effect mediated by positive coping skills was calculated on
the logarithm scale, dividing the indirect effect by the total effect
(33). (see Figure 2).

Subgroup Analysis: We repeated the mediation analysis for
subgroups of youth identifying as White versus those not
identifying as White to examine potential differences in
mediation pathways across ethnoracial groups.

Sensitivity Analyses: Although both mediators report
experiences of coping with stress, they may operate
independently in the hypothesised model due to differences in
frequency (e.g., day-to-day vs. unexpected crises). To test the
assumption of mediator independence, a sensitivity analysis
was conducted in which one mediator (e.g., coping with day-
to-day stressors) was regressed on the other (e.g., coping with
unexpected stressors), while controlling for community
belonging and other covariates.

This analysis was also conducted using survey-weighted
regression.

H Result

Sample Characteristics: The study analysed a total of 5,338
Canadian youth, categorising them into flourishing (n = 3,960;
69%) and not flourishing (n = 1,378; 25.8%) based on their
mental health status (Table I). A higher proportion of flourishing
youth reported strong community belonging (66.8%) compared
to those who were not flourishing (37.9%). Conversely, a higher
proportion of non-flourishing youth reported a weak sense of
belonging (62.1%). Youth from higher-income households
(>80,000 CAD), not living in census metropolitan areas, and
with a strong sense of spirituality were more likely to be
flourishing. Conversely, youth who did not identify as White,
those with immigrant status, or those reporting health problems
were less likely to be flourishing. No significant differences in
flourishing status were found by sex, age, education, marital
status, living arrangement, working status, or region of living.

Mediation Analysis Results: Total, Direct, and Indirect Effects.
In building a multivariable logistic regression model, backwards
elimination removed sex and region of living, while collinearity
assessment removed living arrangement. A survey-based Wald
test subsequently removed age and education from the model.
The final model was adjusted for annual income, working status,
marital status, immigrant status, living in a census metropolitan
area (CMA), perceived health, a strong sense of spirituality, co-

Table 2. Estimates of total, direct and indirect effects stratified by ethnoracial background from
survey-weighted logistic regression of Positive Mental Health with sense of community belonging
among Canadian youth from CCHS-MH 2012

Overall sample

Ethnoracial background

Not identifying as White*

Adjusted OR [95% CI]

Adjusted OR [95% CI] Adjusted OR [95% CI] t

Total effect 2.95[2.43, 3.66]

2.51[2.05,3.31] 4.38[2.92,7.29]

Direct effect 2.54[2.10, 3.23]

2.15 [1.74, 2.87] 3.81[2.60, 6.35]

Indirect effect combined 1.19[1.10, 1.32]

1.19 [1.10, 1.33] 1.17 [1.06, 1.36]

Ability to handle day to day demands 1.09 [1.05, 1.15]

1.09 [1.05, 1.15] 1.08 [1.03, 1.17]
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Table 2. Estimates of total, direct and indirect effects stratified by ethnoracial background from
survey-weighted logistic regression of Positive Mental Health with sense of community belonging
among Canadian youth from CCHS-MH 2012

Overall sample

Ethnoracial background

Not identifying as White*

Ability to deal with unexpected 1.07 [1.03, 1.12]

problem

1.07 [1.03, 1.13] 1.06 [1.02, 1.13]

Proportion mediated combined 13.9% [6.1%, 23.8%)]

16.9% [7.8%, 29.3%] 9.5% [3.3%, 20.2%]

Ability to handle day to day demands 7.9% [3.8%, 13.0%]

9.7% [4.8%, 15.9%] 5.3% [2.0%, 11.1%]

Ability to deal with unexpected 6% [2.3%, 10.8%)]

problem

7.2% [3.0%, 13.4%] 4.2% [1.3%, 9.0%)]

n=5338

n=4018 n=1320

t CI calculated using 250 samples from the bootstrap technique

Note: In building a multivariable logistic regression model, backward elimination removed sex and region of living, and collinearity assessment removed living

arrangement, and a survey-based Wald test removed age and education from the model. Final model was adjusted for annual income, working status, marital

status, immigrant status, living in census metropolitan area (CMA), perceived health, strong sense of spirituality, co-morbid condition, substance use or mental

health problem, perceived life stresses, trouble sleeping and moderate to vigorous physical activity.

morbid conditions, substance use or mental health problems,
perceived life stresses, trouble sleeping, and moderate to
vigorous physical activity. A positive association was found
between a strong sense of community belonging and positive
mental health (OR 2.95; 95% CI 2.43, 3.66). The natural direct
effect (NDE) of community belonging on positive mental health
was significant (OR 2.54; 95% CI 2.10, 3.23), as was the natural
indirect effect (NIE) through positive coping skills (OR 1.19;
95% CI 1.10, 1.32), accounting for 13.9% of the total effect
(TableII).

Subgroup Analysis by Ethnoracial Background: White youth
exhibited a lower direct effect (OR 2.15; 95% CI 1.74, 2.87)
compared to youth who did not identify as White (OR 3.81; 95%
CI2.60, 6.35). The indirect effect through positive coping skills
was similar across ethnoracial backgrounds. Still, the proportion
mediated was lower in youth who did not identify as White
(9.5%) compared to White youth (16.9%) (Table 2).

Sensitivity Analysis: The assumption of independence between
mediators (day-to-day stressors and unexpected stressors) was
evaluated. Results indicated statistical significance for one
category of mediator and non-significance for the other,

suggesting potential interdependence.
B Discussion

Study Overview and Key Findings: This study aimed to
investigate the relationship between community belonging and
positive mental health in Canadian youth, with a particular focus
on the role of positive coping skills. Unlike most research that
focuses on maladaptive coping and the ensuing mental health
issues, our study contributes to the growing research on
protective factors like belonging and positive coping in
enhancing youth's mental health outcomes.

Mediation by Positive Coping Skills: Several key findings
resulted from this study. First, as hypothesised, positive coping
skills partially mediated the pathway from the sense of
community belonging to positive mental health in youth. This
suggests that experiencing a sense of community belonging
contributed to enhanced coping skills, which in turn contributed
to positive youth mental health. This finding is consistent with
the research that has identified positive coping skills as a
mediator in the pathway from social experiences to mental well-
being in adults (8,31), and that a positive, safe, and supportive
social environment in one's community can act as a resource for
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better coping with everyday life challenges (1,26,34). Our
findings align with the neighbourhood-based social capital and
stress process theories (10,11), which propose that resources
embedded in social relationships within the community support
positive coping skills. Specifically, they suggest that social
support stemming from a strong sense of community belonging
can encourage individuals to perceive a difficult situation as
challenging or manageable, rather than a threat or loss, thereby
indirectly promoting psychological well-being (10,11,35).
While our results support positive associations among
community belonging, coping and well-being, they do not
directly demonstrate that community belonging changes how
youth perceive difficult situations.

Differential Impact of Community Belonging on Mental
Health: Another finding was the variation in the direct effect of
community belonging on mental health across different
ethnoracial backgrounds of youth. Youth not identifying as
White showed a stronger association with flourishing mental
health when they reported strong community belonging
compared to their White counterparts. While the ethnoracial
categorisations in our study were broad, these results illuminate
the potential of leveraging sociocultural and community
resources to alleviate stress impacts, particularly among
minority groups. This finding warrants deeper examination
across the spectrum of minority groups and settings.

Recent research conducted in Western contexts has illuminated
the moderating role of ethnoracial background in relation to
community belonging, a network-based social capital and
mental health. A study conducted with an ethnically diverse and
nationally representative population in the U.S. showed that
racial and ethnic identity functions as a buffer in moderating the
psychological burden associated with discrimination for
selective groups such as Asian and Black Americans, compared
to White Americans (36). A separate U.S. study found that
participants, such as those identifying as African American and
Hispanic, who live with their own ethnic group and have
community support tended to report better health outcomes than
their White peers (37). Conversely, research from the U.K.
showed that despite the higher levels of community
connectedness in some ethnic minority groups (i.e., South
Asians compared to Whites), social connectedness with the
community did not mitigate higher levels of psychological
distress (38). These inconsistencies underscore the need for
more nuanced research to understand the complex interplay of
racial and ethnic identity, coping skills, and other protective

factors in promoting youth mental health.

Varied Mediation Effects across Ethnoracial Backgrounds:
Another key finding that emerged from our study was the
variation in the strength of the mediating pathway from sense of
belonging to positive mental health, depending on the youth's
ethnoracial background. Specifically, for youth not identifying
as White, the mediated proportion of effect from the sense of
belonging to mental health by positive coping skills was smaller
compared to the effect among those who identified as White.
This finding contributes to the existing literature on the
relationship between race and ethnicity, sense of community
belonging, and positive mental health in young people (16, 17).
There are several possible explanations for this finding. First,
youth identifying with an ethnoracial background other than
White in Canada tend to experience more racialisation and
discrimination in society (39). Experiences of racialisation and
discrimination, in turn, have been negatively related to the sense
of community belonging, positive coping, and positive mental
health (39,40). In fact, previous research with the CCHS has
found racial disparities in health outcomes between racialised
and non-racialised youth in Canada, with youth identifying as
White reporting better health outcomes across three indicators
of health (i.e., diabetes, hypertension, and self-rated health) (5).
Second, even in the presence of strong social bonds, research has
shown that experiences of racialisation among youth identifying
with ethnoracial minority groups are associated with higher
levels of perceived stress, which may jeopardise their coping
resources and compromise their psychological well-being
(38,40). Overall, the findings suggest that there may be other
unmeasured processes contributing to the relationship between
community connectedness and mental health in this subgroup of
youth. Future studies will help to gain a better understanding of
why this network based social capital and positive coping skills
may play a different role in youth mental health with different
ethnoracial backgrounds.

Limitations and Future Directions: Several limitations need to
be considered. First, given that Statistics Canada provided the
ethnoracial background data in binary form ('"White' vs. 'not
White'), we could not examine the differences in well-being
between youth within the 'mon-White' group. Specific
experiences that are unique to youth from specific ethnoracial
subgroups, and group differences need to be examined in future
research with data that provides details about youth's ethnoracial
backgrounds. Furthermore, the absence of bootstrap weights
and specific design information, such as strata and primary
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sampling units, in the publicly available data file, which was
necessary to maintain confidentiality, could have
underestimated our variability measures. However, the
estimated Cls for all the analyses were far from the null value.
Moreover, self-reporting on all variables could have led to
underreporting and measurement errors. Furthermore,
collapsing the moderate and languishing categories into a single
'not flourishing' category reduces specificity in our findings.
Youth who are moderately flourishing may experience better
mental health and coping abilities than those who are
languishing, limiting nuanced insights into the mental health
needs and coping strategies of youth across different well-being
levels.

Additionally, the present study was cross-sectional, and
therefore causal claims about the direction of relationships
cannot be made. Finally, 2012 is the most recent time when data
on mental health supplements were collected through the
Canadian national health survey, and the social landscapes of
communities may have changed since then. Future studies
should replicate the present findings and further investigate the
pathways of association over time.

In summary, this study highlights the role of community
belonging and positive coping skills in promoting the mental
health of Canadian youth. The varying degrees of positive
association between community belonging, positive coping
skills and mental health across youth from different ethnoracial
backgrounds suggest that culturally sensitive interventions
could be a potential way forward for supporting youth mental
well-being. These findings can inform future research and the
development of programs aimed at building resilience among
Canadian youth from diverse backgrounds and supporting their
overall well-being.

B Conclusions

Utilising a nationally representative sample of Canadian youth,
our study indicates that positive coping skills significantly
mediate the relationship between community belonging and
positive mental health. Importantly, we found that these
associations vary across different ethnoracial backgrounds of
youths, underscoring the potential need for tailored approaches
to mental health interventions. These insights could guide
policymakers, researchers, and health professionals in designing
and implementing strategies that leverage these protective
factors to enhance the well-being of diverse youth populations.
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Supplementary Table S1. List of Covariates from the CCHS-MH 2011 Survey included

Covariate

Variable name

in the analysis

Variable label

Positive Mental Health PMHDCLA (derived  Positive mental health - classification - (D)
variable based on
PMHDHEM,
PMHDHFU,
PMHDLEM,
PMHDLEFU)
Community Belonging GEN 10 Sense of belonging to the local community
Positive Coping Skills STS 1 Self-perceived ability to handle unexpected problems
STS 2 Self-perceived ability to handle day-to-day demands
Ethnoracial background ~ SDCGCGT (derived Culture / Race Flag - (G)
variable based on
SDC_Q07)
Age DHHGAGE Age-grouped variable
Sex DHH SEX Sex
Education EDUDRO04 Highest level of education - respondent
Region of living GEO_PRV Province of the resident of the respondent
Living arrangements DHHGLVG Living/Family arrangement of the selected respondent
Income INCGHH Total household income from all sources
Working status LBSDWSS Working status last week
Immigrant status SDCFIMM Immigrant
Marital status DHHGMS Marital status
Living in CMA GEOGCMAL 2011 census metropolitan area
Perceived health GEN _01 Self-perceived health
Spirituality SPT 02 Spiritual values - strength for everyday difficulties
Co-morbid or any CCCF1 Has any chronic condition
chronic health
conditions
Substance use or mental MHPFY Any mental or substance-related disorder in the past 12
health problems months
Perceived life stress GEN 07 Perceived life stress
Sleep disturbances GEN 04 Trouble sleeping
Physical activity levels PHSFPPA Moderate or vigorous physical activity in the past 7 days
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B Abstract:

Background: Parents play an essential role in helping an adolescent who has a mental health concern; however, there are no measures
of parental mental health literacy for parents of adolescents. Few measures of mental health literacy assess the underlying components
of the construct, and measures that assess facets of mental health literacy in parents are limited in psychometric quality. Objective:To
develop and psychometrically evaluate a theoretically informed measure of parental mental health literacy, the Parental Mental Health
Literacy (ParM-Lit) scale. Method: The ParM-Lit was developed through the generation of items across key domains, expert review
of items, and parental feedback. Parents of adolescents (N = 698) completed an online survey including the ParM-Lit and measures of
parental attitudes toward help-seeking and knowledge of mental health disorders. Results: Exploratory and confirmatory factor
analyses supported a 4- and 5-factor model; however, a 31-item, 4-factor model showed slightly superior fit. Internal consistency of
the overall ParM-Lit scale was very good (o = .89), and test-retest reliability was moderate (ICC = .68; 95% CI = .61-.75).
The ParM-Lit was strongly associated with parental attitudes towards help-seeking and moderately associated with knowledge of
mental health disorders. Conclusions: The ParM-Lit is the first measure of parental mental health literacy, and our findings support its
psychometric properties. This final 31-item measure holds promise for advancing measurement of parental mental health literacy in

clinical and research

settings.
Keywords: teenager, psychopathology, parenting, health promotion, help-seeking.
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Bl Introduction

Mental health concerns commonly begin in adolescence (1).
It is estimated that 22% of adolescents have mental health
concerns with severe impairment (2); however, many
adolescents do not seek help for their distress (3,4). Untreated
mental health issues are detrimental to social and academic
activities and result in poorer outcomes once treatment is
received (5-7). Parents play a vital role in the early detection
of mental health symptoms (8), and youth report that across
their social networks, parents have the strongest influence on
their decisions to access help (3,9,10). It is parents who often
instigate help-seeking and connect their teen with appropriate
services (8). Consequently, parents must be equipped with

skills and attitudes to adequately aid an adolescent
navigating mental health concerns (11).

Mental health literacy (MHL) was first defined by Jorm (12,
p.182) as the “knowledge and beliefs about mental disorders
which aid in their recognition, management, or prevention”.
Since this early conceptualization, the definition has been
broadened, first to emphasize stigma reduction and help-seeking
(13, 14), and more recently, to focus on the prevention and
promotion of mental wellness (15). Currently, MHL is
recognized as a multidimensional construct, with several key
components (13), including the ability to identify mental health
concerns; attitudes and beliefs that facilitate help-seeking; and
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knowledge of professional and self-help treatment options, risk
and protective factors, how to seek mental health information,
and skills to promote wellbeing (13,15-17). MHL is important
to positive mental health outcomes; higher levels of MHL are
linked with earlier identification of mental health challenges
(18) increased help-seeking behavior,(19) and lower sense of
self-stigma (20).

In the context of child and youth mental health, teachers (21-24)
and health professionals have commonly been a focus of MHL
research, with consideration of how attitudes and knowledge can
impact the ability of these individuals to assist youth. MHL in
adolescents, has also been examined (25). However, parental
MHL among parents of adolescents has received much less
attention compared to parents of younger children (26). In a
recent review of programs for parents of adolescents, Kusaka
and colleagues (27) identified ten studies that aimed to improve
MHL. They concluded that the impact of these programs was
challenging to assess, given the limitations of available tools to
assess literacy among parents (27). Thus, our understanding of
MHL among parents of adolescents is limited due to a lack of
research and measurement tools.

Parents are positioned to act on early indicators of mental health
challenges, making a parent-specific measure valuable for
supporting adolescent mental health. Moreover, measurement
tools are vital for informing intervention and prevention
programs, as well as the association of MHL with other relevant
constructs. Across MHL measures, vignette-based approaches
are common (12,16), but have been criticized as respondents
have demonstrated an inability to accurately identify individuals
with a mental health concern (28). Scale-based approaches using
a dichotomous (true/false) or Likert-scale responses are a
common alternative to vignette-based approaches (26). Such
scales often lack psychometric investigation and require more
rigorous development and validation across populations
(29,30).

The dimensional nature of MHL has also impacted the
measurement of MHL. Researchers often measure a single facet
of literacy, such as stigma (e.g., 31), knowledge (e.g., 32), and
help-seeking behaviours (16). This piecemeal approach limits
comparison across investigations and overlooks critical aspects
of MHL (15). In response to this limitation (29), several
measures have been developed to incorporate a broader
assessment of MHL (e.g., 34-36). Although an improvement, to
our knowledge, no multifaceted measures of parental MHL

exist. Therefore developing a measure from a framework that
considers the unique needs of parents and adolescents is
necessary to ensure important aspects of the construct are not
overlooked. Measures developed without consideration of the
parents of adolescents raise questions about the appropriateness
and developmental sensitivity of the tools.

The purpose of this investigation was to develop and
psychometrically assess a measure of parental Mental Health
Literacy (MHL), the ParM-Lit Scale, which assesses multiple
domains of MHL. We aimed to bring attention to mental health
disorders commonly emerging in adolescence and literacy
considerations specific to this developmental period.

B Methods
Phase 1-Development

Recommended best practices for developing and validating
scales were followed (37). Given the evolving definition of
MHL, we elected to rely on Jorm's conceptualization (12, 13, 17)
because it offers a comprehensive and actionable framework
that aligns well with the roles of parents in supporting adolescent
mental health. This conceptualization focuses on essential
knowledge and attitudes about mental health, which we have
adapted to emphasize the parent role and adolescent
development. Items were designed to assess the following
domains: (1) recognition of mental health concern in
adolescence (recognition of symptoms); (2) awareness of
developmentally relevant risk and protective factors of mental
health problems (knowledge of contributors); (3) knowledge of
when to seek help for a mental health problem in an adolescent
(knowledge of when to seek help); (4) awareness of treatment
option (knowledge of how to seek help, including self-help and
professional health); and (5) attitudes or beliefs about mental
health problems in youth that might affect help-seeking
(attitudes towards help-seeking). A list of areas to be assessed
within each domain was generated (e.g., symptoms commonly
associated with mental health symptoms in youth; risk and
protective factors in adolescence). Items were then developed
based on these areas. Throughout this process, items from the
first domain (recognition of symptoms) and the third domain
(knowledge of when to seek help) were determined to have
substantial overlap and combined into a single domain assessing
recognition of symptoms. A preliminary 45-item version of the
measure was sent to reviewers with expertise in MHL and/or
youth mental health for feedback. Wording changes were made,
and seven items were added, resulting in a 52-item pilot version

70

J Can Acad Child Adolesc Psychiatry, 34:2, Aug 2025



Development and psychometric evaluation of a measure of mental health literacy in parents of adolescents

of the ParM-Lit with four proposed subscales. Each item was
tested against an online reading-level assessment to ensure that
it was below a grade 8 reading level, using the Flesh-Kincaid
Grade Level calculation. The final measure was a grade 7.3
reading level.

Preliminary testing of the items was conducted with 10 parents
of adolescents aged 13 to 18, via an electronic survey. Ethics
approval was waived by the institutional review board, as it
was determined to meet exemption status (38) given the goal of
improving the quality of the measure prior to commencing the
study. Parent reviewers commented on their perception of the
appropriateness, clarity of the content, and the wording of
items. The resulted in wording

preliminary testing

modifications, but all items were retained.

Phase 2-Psychometric Assessment
Participants

Parents of adolescents aged 13 to 18 were recruited via multiple
platforms, including social media (Facebook, Twitter, and
advertisements that targeted parents who had subscribed to the
mailing list of a parenting magazine. Parents had to be living in
Canada or the United States. No additional inclusion or
exclusion criteria were outlined, including the nature of the
parenting relationship. As a result, participation by legal
guardians and step-parents was not restricted. Participants could
enter a draw for 1 of 5 $100

(CAD) gift cards to a department store or provider of their choice.

Sample size recommendations in factor analyses vary widely.
Researchers have recommended 10 participants per item
(39,40), or 5 participants per model parameter (41); have
graded sample sizes of 200 as “fair”, 300 as “good”, and 500 as
“very good” (42); or identified that small samples (i.e., <100)
can yield reliable results (43,44). Given our goal to test both
exploratory and confirmatory models, which require separate
samples (45), we aimed to recruit 300 to 500 participants per
model, totalling 600 to 1000 participants. Participants who
completed less than 80% of the questionnaire were excluded,
as this was specified in the consent form as an indication of
withdrawal from the survey. A total of 3,854 individuals
opened the survey, but 2,895 did not enter any data. A
remaining 958 started the questionnaire, with 260 removed due
to completing <80% of the questionnaire, resulting in a final
sample of 698 participants.

Measures

Demographic and Mental Health Information
Questionnaire

A demographic questionnaire queried parental age, gender,

nationality (United States or Canada), ethnicity, relationship status,
and income. We also inquired about current and past mental health
diagnoses and treatment for the parent and for any of their children.

Parental mental Health Literacy (ParM-Lit)
Scale

The 52-item version of the ParM-Lit, described above, was used.
The items were scored on a Likert-style scale (0 = Strongly
Disagree, 4 = Strongly Agree), with 14 items reverse-scored.
Scores were then summed, with higher scores indicating better
MHL.

Parental Attitudes Toward Psychological
Services Inventory (PATPSI)

The PATPSI (46) is a 14-item measure of parents’ willingness to
access mental health services. The PATPSI is based on the
Attitudes Toward Seeking Professional Psychological Help Scale
(ATSPPHS; 47) questionnaire, and modified for parents. Questions
are responded to using a 6-point Likert-style scale (0 = Strongly
Disagree; 5 = Strongly Agree). Higher scores indicate poorer
attitudes towards mental health services. The PATPSI has excellent
psychometric properties, with Cronbach’s alpha across diverse
parental populations ranging from 0.86 to 0.90 (46). Cronbach’s
alphas for the total score in the current investigation were .86.

Knowledge of Mental Disorders Questionnaire
(KDMQ)

The KDMQ (49) is an 1l-item measure of the ability to
differentiate mental health disorders from other health disorders
(e.g., Multiple Sclerosis, Cirrhosis). From a list of 11 disorders,
respondents indicate whether the condition is a mental health
disorder (“Yes, it is,” “No, it is not,” or “I do not know”). Correct

“1”

responses are scored as and incorrect or unsure responses are
scored as “0”. Internal consistency in previous studies has been
acceptable (o0 = 0.59). In the current investigation, Cronbach’s

alpha was 0.65.

Procedure

This study was approved by the University of Saskatchewan
Behavioural Research Ethics Board (BEH 16-373).
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Participants accessed the survey via a link in recruitment
materials. The survey was hosted on the Voxco survey
platform. Following a review of the consent information, free
and informed consent was considered implied if participants
proceeded to the subsequent survey page. At the end of the
survey, participants were asked if they would be willing to be
contacted to complete a second questionnaire. Those who
agreed were sent a questionnaire containing only the ParM-Lit
one month after completing the first survey. If needed, a
reminder email was sent 2 weeks following the initial follow-
up invitation.

Analyses

Demographic characteristics of the sample were examined
using frequency calculations. The sample was then randomly
split into two subsamples, with one used for exploratory factor
analysis (n = 349) and the other for confirmatory factor
analysis (n = 349).

Exploratory Factor Analysis (EFA;
Subsample 1)

A correlation matrix and anti-image covariance matrix were
examined to identify and remove potentially problematic
items. Subsequently, a principal axis factor analysis with a
Promax rotation was performed. Promax rotation was selected
because some correlations were anticipated among the factors,
and as a result, oblique rotation (e.g., Promax) was
recommended (50). The number of factors retained was
determined by considering the scree plot, eigenvalues greater
than 1.0, and the use of parallel analysis procedures. Parallel
analysis was conducted using an online application (51), with
parameters set to generate 100 random correlation matrices
and a percentile of eigenvalues of 95%. The EFA was
conducted using SPSS version 28 (52).

Confirmatory Factor Analysis (CFA;
Subsample 2)

The CFA of the model identified through the EFA procedures
was completed using R (53) with Robust Maximum
Likelihood (MLR) estimators and scaled scores reported. The
Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), Root
Mean Square Error of Approximation (RMSEA), and
Standardised Root Mean Square Residual (SRMR) were used
to assess goodness of fit. Based on previously established
criteria, we considered a CFI above .90 as acceptable, with a
CFI of .95 or higher as ideal; a TLI value of .90 or above as
indicative of good fit; an RMSEA close to 0.06 as ideal with

values between 0.08 and 0.1 representing poor fit; and a SRMR
values of 0.08 or lower are indicative of good fit (54). x2 values
were also reported; however, other fit indices were considered more
heavily, given the influence of sample size.

Reliability and Validity Analyses

The subsamples were combined for the remaining analyses. Internal
consistency was measured with Cronbach’s alpha. Test-retest
reliability was calculated by examining Pearson’s R and intraclass
coefficients (ICC) between the first and second administrations of
the ParM-Lit. The 95% confidence intervals of the ICC estimate
were considered “poor” if <.5, “moderate” if .5-.75, “good”
if .75-.9, and “excellent” if greater than .90 (56). In total, 604
participants agreed to participate in the follow-up survey, and 242
completed it.

Total and subscale scores of the ParM-Lit were correlated with the
total scores of the KMDQ and the PATPSI to assess convergent
validity. Significance of the correlation was examined, and Cohen’s
(57) criteria of .10 = small, .30 = medium, and .50 = large were
used to assess the strength of the correlation’s effect size (58).
Reliability and validity analyses were conducted using SPSS
version 28 (52).

Patient and Public Involvement

Minimal patient and public involvement occurred due to the focus
of this study on the psychometric evaluation of the instrument.
However, an initial consultation with experts and parents of
adolescents was conducted to confirm the relevance and clarity of
the items. This ensured the measure would be useful and
understood by this population.

Results
Participant Characteristics

Participant characteristics can be found in Table 1. Most
participants were female and identified themselves as the mothers
of adolescents. Most participants reported having one (n = 401;
57.4%) or two (n = 213; 30.5%) children aged 13 to 18 at the time
of completing the survey. Many participants indicated that their
adolescent had a current (56%) or past (29%) mental health
concern.

EFA

Upon inspection of the correlation matrix, several items (n = 12) were
identified as having a high number of correlations with very low
loadings (i.e., < .10) and were therefore deleted. No items were found to
be below the recommended cutoff of .5 within the anti-image matrix.
Analyses were rerun excluding the 12 items with low loadings.
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The KMO statistic was acceptable at .95, and the Bartlett test

of sphericity was significant (df = 780, p <.001).

Table 1: Demographic Characteristics of
Participants (N= 698).

Characteristics
Age (years)
Mean (SD) 41.58 (6.14)
Range 25-63
Gender, n (%)
Male 10 (1.4)
Female 686 (98.3)
Other 2(0.3)
Country
Canada 321 (46)
United States 377 (54)
Ethnicity, n (%)
Aboriginal, First Nations, Inuit, Metis 29 (4.2)
Asian/Pacifica Islander 3(0.4)
Black 22 (3.2)
Latino 21 (3)
Middle Eastern 1(0.1)
White 581 (83)
Prefer not to disclose 12 (1.7)
Other 29 (4.2)
Relationship status, n (%)
Single, never married 86 (12.3)
Married/Common law 466 (66.6)
Widowed 9(1.3)
Separated/Divorced 130 (18.6)
Prefer not to disclose 7 (1.0)
Education, n (%)
Some high school 33 (4.7)
High School or Equivalent 361 (51.7)
Associate degree or Diploma 118 (16.9)
Bachelor’s degree 120 (17.2)
Post-graduate training 61 (2.1)
Income, n (%)*
<$20,000 96 (13.8)
$20,000-$39,000 156 (22.3)
$40,000-$59,000 99 (14.2)
$60,000-$79,000 99 (14.2)
$80,000-$99,000 67 (9.6)
$100,000-$119,000 55(7.9)
>$120,000 64 (9.2)
Prefer not to disclose 62 (8.9)

*Values were not separated by USD or CAD.

Principal axis factoring with Promax rotation was conducted on
the 40-item scale. Through the evaluation of eigenvalues, seven
factors had an ecigenvalue greater than 1; however, parallel
analysis suggested that a four-factor solution would be more
appropriate. Examination of the scree plot showed potential
inflexion at both four and five factors. Consequently, both a 4-
factor and 5-factor solution were considered and reported.

When forcing a 4-factor solution, the model explained a total of
49.06% of the variance. Item loadings were examined, and items
that loaded above a value of. 40 and did not have cross-loadings
of greater than .30 were retained. Nine items had cross-loadings
above .30 or factor loadings below .40 and were removed. The 4-
factor solution closely reflected the intended subscale areas.
Factor 1 (13 items) reflected Recognition of a potential mental
health concern. Factor 2 (6 items) reflected knowledge of
Contributors to mental health concerns. Factor 3 (6 items)
reflected knowledge of Supports available to parents. Factor 4 (6
items) represented Attitudes and beliefs about mental health
concerns in adolescence. Factor loadings are summarised in our
online supplementary materials.

When forcing a 5-factor solution, the model explained 52.53% of
the variance. Item loadings were examined using the same criteria
as reported above. Seven items were removed because they did
not meet the loading criteria, resulting in a 5-factor solution with
33 items. Factor 1 (11 items) reflected Recognition of potential
mental health concerns. Factor 2 (6 items) reflected knowledge of
Supports available to parents. Factor 3 (5 items) reflected
Attitudes and Beliefs about mental health concerns in adolescents.
Factor 4 (5 items) was comprised of a subset of recognition items
that related specifically to energy and irritability of the child,
which were labelled as Energy Changes. Factor 5 (5-items)
represented Contributors to mental health concerns. The
factor loadings of the 5-factor solution are summarised in our
online supplementary materials.

CFA

The 4- and 5-factor solutions were examined using CFAs. The
resulting index scores are summarized in Table 2. Overall, indices
varied in terms of meeting acceptable cutoffs. RMSEA and
SRMR were well within the recommended ranges for both
models. CFI reached the minimum of 0.90 for the 4-factor model,
but not for the 5-factor model. Additionally, for both models, the
TLI was outside the recommended limits.

Although both models were largely comparable, a slightly better
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fit was observed in the 4-factor model. As a result, we used the 4-
factor model for all remaining analyses. The 4-factor model,
with standardised factor loadings, is illustrated in Figure 1.

Figure 1. Confirmatory factor analysis path diagram for the
4-factor model. All reported values are standardised
estimates. Significant paths at p <. 05 are identified with solid
lines, and non-significant paths are denoted with dashed lines.

Reliability and Validity

Internal consistency was calculated for the full sample (i.e., N =
698) and was found to be very good (Cronbach's alpha = .89).
Subscale reliability was also excellent for the Recognition

domain (Cronbach's alpha .91), very good for the Supports
domain (Cronbach's alpha = .88) and Atfitudes domain
(Cronbach's alpha = .83) and was acceptable for the
Contributors domain (Cronbach's alpha = .71). Corrected
factor-total correlations were examined as an assessment of
construct validity. Results suggested that each factor
significantly contributed to the overall construct being
measured, as follows: Recognition = 0.48; Supports = 0.73;
Attitudes=0.55; Contributors=0.73.

A total of 242 participants completed the re-test survey. There
was no significant difference between those who completed the
re-test survey and those who did not on age, gender, or
number of children. Test-retest reliability, as measured by
Pearson's r4, was moderate for all four domains and the
overall subscale score; ICCs were moderate for all domains,
but the Recognition domain had a lower confidence interval
outside acceptable ranges (Table 3). The Supports and
Attitudes domains, along with the total scale, showed the
strongest evidence of stability over the 4-week period. There
were no significant differences between time intervals for the
overall score (#(1, 241) = 1.24, p = .22), nor for the domains of
Supports (1(1, 241) = -.73, p = .46), Attitudes (1(1, 241) = -91,
p = -91) or Contributors (¢t 1, 241) = 1.64, p = .10. The
Recognition domain was also not significant, ¢ (1, 241) = 2.00,
p = .05; however, the p value approached significance
suggesting some stability concerns with this domain.

The results of the convergent validity analyses are presented in
Table 4. The PATPSI was significantly and negatively associated
with the ParM-Lit total score, with an effect size ranging from
medium to large. A negative association was expected given the
valence of each scale. The Contributors domain was not
significantly correlated with the PATPSI, but all remaining
domains of the ParM-Lit questionnaire were significantly
associated with the PATPSI. The Attitudes domain had a strongly
significant association and a large effect with the PATPSI. The
KMDQ was significantly and positively associated with the total
and domain scales of the ParM-Lit questionnaire, and all effect
sizes fell within the small to moderate range.

B Discussion

We psychometrically tested the newly developed ParM-Lit
scale, a measure of MHL for parents of adolescents aged 13 to
18. The tool was theoretically based, informed by expert
feedback, and pre-tested with parents. The ParM-Lit is the only
multifaceted measure of MHL for parents, the only measure
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Table 2: Fit Indices of the 4- and 5- Factor Models of the ParM-Lit Scale.

Model x2 df TLI RMSEA [90%CI] SMRM
4-Factor 815.75 428 0.90 0.89 0.06 0.06
Solution [.05-.06]

5-Factor 944.17 485 0.89 0.88 0.06 0.06
Solution [0.05-.06]

Note. Robust statistics and scaled scores reported. ParM-Lit = Parental Mental Health Literacy Scale; CFI = Comparative Fit
Index; TLI = Tucker-Lewis Index; RMSEA = Root Mean Square Error Approximation; SRMR = Standardised Root Mean

Square Residual.

Table 3: Test-Retest Reliability of the 31-Item ParM-Lit

Scale and Subscales Pearson’s R ICC 95%CI1
Total ParM-Lit .69 .68 .61-.75
Recognition .54 .54 45-.62
Contributors .63 .62 .54-.69
Supports .67 .67 .59-.73
Attitudes 73 72 .66-.78

ParM-Lit = Parental Mental Health Literacy Scale; ICC = Intraclass Correlation.

specific to parents of adolescents, and one of the few MHL
measures to have undergone rigorous psychometric evaluation
(16). MHL among parents of adolescents remains an
understudied area of investigation (27); our 31-item measure
provides a useful tool for researchers to characterise literacy
levels in parents.

Table 4: Pearson’s Correlation Between the

ParM-Lit scale and subscale scores and the
KDMQ and the PATPSI.

Scale and Subscales KMDQ PATPSI
Total ParM-Lit 22%% - 44%*
Recognition 4% =23
Contributors 16* .03
Supports .09* .34
Attitudes 24%% -.68%*

ParM-Lit = Parental Mental Health Literacy Scale; KMDQ =
Knowledge of Mental Disorders Questionnaire; PATPSI =
Parental Attitudes Towards Professional Services Inventory.
**p=.01,*p =.05

The internal structure of the ParM-Lit scale was tested using
exploratory and confirmatory approaches. Our EFA findings
supported a 4- and 5-factor model; however, an examination of
factor loadings suggested a more parsimonious structure in the
4-factor model. The 5-factor model performed slightly more
poorly through confirmatory procedures. In contrast, the 4-
factor model met minimum criteria for all fit indices except one.
Our findings support a construct of MHL comprised of four
dimensions (i.e., Recognition, Supports, Attitudes,
Contributors). Although researchers have questioned the utility
of a single measure of MHL and suggested that it might not
identify a unified underlying construct (17), our results suggest
an overarching construct with interrelated underlying domains.
All four of our domains were significantly interrelated, except
for Contributors with Attitudes and Supports. This may reflect
different underlying aspects of literacy; the Contributors' items
most heavily relied on factual knowledge, compared to items
more associated with personal experiences and beliefs.
Interestingly, apart from one item, all items in the 4-factor model
loaded onto the subscales intended in the developmental phase
of the ParM-Lit, suggesting face validity for the subscales and
overall measure.
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Other researchers have similarly identified a four-factor
structure in their measures of MHL (i.e., 36), which may further
elucidate the underlying nature of the MHL construct. That said,
researchers who have developed multifaceted measures of MHL
have found a unidimensional construct (34). Notably,
however, in the Mental Health Literacy Scale (MHLS) (34),
potential underlying facets were measured by very few items
in some cases (i.e., 2 or fewer items), which may have limited
the dimensionality of the emerging factors, as four or more
items are recommended for factor identification (59,60).
While Aller and colleagues (35) also proposed a multifaceted
structure, their investigation did not examine the factor
structure of all items; thus, it is unclear what underlying
structure their items hold (35). It has been argued that
measuring MHL is challenging as there is no consensus or
systematic research on the components that comprise MHL
(29). Despite this, extensive theoretical work has found some
consistency in these facets, and our findings support them as
possible underlying features of the overarching construct.

Individual factors demonstrate good to excellent internal
consistency, indicating that the items within subscales are
strongly related. We found an elevated degree of association
among factors and strong scale-level statistics; however, the
Recognition and Support subscales were noted to contribute
less to the overall factor, despite a moderate association with
the overarching construct. We noted concerns with stability
across four weeks, as indicated by test-retest reliability,
particularly in the Recognition domain, but also across all
domains and the overall scale. One possible explanation is that
items related to knowledge may have caused participants to
learn more about these areas, resulting in practice effects (61)
or response shifting (i.e., a change in a person's evaluation of
the items) (62). Our sample may have comprised participants
with a natural interest in mental health who sought additional
information more after the first administration, based on the
questions. Future investigations may consider the interval at
which the construct is stable, along with the contributors to
score changes over time, to better understand the potential
stability of the measure.

Convergent validity scores within some subscales were lower
than expected. Both the PATPSI and the KDMQ only
measured a single facet of MHL (i.e., attitudes and
knowledge, respectively). Thus, although significant
correlations were observed among the KDMQ and the full and
subscale scores of the ParM-Lit, the ParM-Lit did not have a
specific knowledge subscale that would have been most
similar to the KDMQ), and the low observed correlations are
not entirely unexpected.

Conversely, the Attitudes domain of the ParM-Lit scale was
most strongly correlated with the PATPSI, as expected, given the
construct assessed in the PATPSI. Of note, the reliability of the
KMDQ was only acceptable. With a broader inclusion of
measures to assess construct validity, further validation is
needed.

This investigation is not without limitations. Our sample was
homogenous, being predominantly female and white, and
identifying as mothers, which may limit the generalizability of
the measure. Moreover, the ParM-Lit was developed from a
Western lens and may not be appropriate for non-Western
cultures. Further validation of the ParM-Lit in diverse samples is
needed. Future iterations of the ParM-Lit may be adapted to
have more inclusive language (i.e., “they” rather than “he/she”).
Lastly, our convenience sample may have drawn participants
who are familiar with mental health concerns. Despite these
limitations, the ParM-Lit is a promising tool for use in clinical
and research settings.
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B Abstract:

Catatonia is a severe psychomotor syndrome that can be life-threatening if not promptly diagnosed and treated. While
benzodiazepines and electroconvulsive therapy (ECT) are established treatments for catatonia in adults, there is limited literature
on their efficacy and safety in adolescents. Additionally, the use of N-methyl-D-aspartate (NMDA) antagonists, such as
memantine, has been explored as a potential treatment option; however, there is a lack of extensive research in the pediatric
population. We report the case of a 16-year-old boy who presented with refractory catatonia. The patient initially appeared to
respond to lorazepam but experienced adverse effects, necessitating a switch to clonazepam. Despite some improvement, his
condition deteriorated, leading to the initiation of ECT, which was associated with significant improvements. However, stagnation
in clinical progress prompted the introduction of memantine, an NMDA antagonist. Memantine was well tolerated and appeared to
contribute to further symptom resolution. The patient achieved full remission of catatonia in approximately 2 months and
sustained well-being 19 weeks post-discharge with a treatment regimen of olanzapine, memantine and clonazepam. This case
highlights the potential efficacy of combining benzodiazepines, ECT, and NMDA antagonists in treating refractory catatonia in
adolescents. Our findings support considering NMDA antagonists in treatment protocols, particularly when conventional therapies
are ineffective or inaccessible. Further research is needed to validate these results and establish comprehensive guidelines for
managing pediatric catatonia.
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Bl Introduction

ccording to the DSM-5 (1), catatonia is characterised

by the presence of at least three of the following

psychomotor disturbances: catalepsy, waxy
flexibility, stupor, agitation, mutism, negativism, posturing,
mannerisms, stereotypies, grimacing, echolalia and echopraxia.
The pathophysiology of catatonia remains unknown, although
several hypotheses have been proposed, including dysfunction
of neurotransmitters. It is postulated that catatonia could be
secondary to dopamine hypoactivity, low GABA-A receptor
binding, and glutamate hyperactivity (2).

There is no known prevalence rate of catatonia in the general
population, as it is a rare clinical syndrome (3). Reported

prevalence rates in children and adolescents in clinical settings
vary (4). One study found a prevalence of 0.6% in a general
pediatric inpatient population (5). At the same time, another
reported a prevalence of 18% among patients with affective and
nonaffective psychotic disorders referred to a child psychiatry
outpatient clinic (6). In children and adolescents, catatonia
occurs more frequently in boys, with the most prevalent
underlying disease being schizophrenia (7-12). Moreover, in
more than 20% of cases, catatonia is due to an underlying
medical condition (3, 8, 13). Those medical conditions generally
include infectious diseases, neurological and genetic conditions,
and intoxications. Therefore, it is mandatory to conduct a
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thorough workup (14). Catatonia can be life-threatening. When
compared with the general population matched for age and
gender, the risk of premature mortality in the catatonia
population is increased by 60-fold (15, 16). Regarding the
suicide risk, it is estimated to be 500-fold higher than in the
general population (17, 18). Despite this notable morbidity,
catatonia remains underdiagnosed and undertreated in children
and adolescents (3, 15, 19-21).

The Bush-Francis Catatonia Rating Scale (BFCRS) is a 23-item
rating scale that includes a 14-item screening instrument (22).
The presence of catatonia is defined by a score of 2 or more on
the 14-item scale within the last 24 hours. Sum scores of the 23-
item rating scale quantify the severity of catatonia, with a
possible maximum score of 69 (23). The BFCRS is the only
scale validated for a lorazepam challenge and is the most widely
used scale worldwide (24).

The first-line treatment for catatonia is benzodiazepines. The
response rate to benzodiazepines was found to be around 65% in
anaturalistic study involving 66 children and adolescents (3, 9).
In the event of inadequate response to benzodiazepines, bilateral
electroconvulsive therapy is recommended as a second line (25-
27). According to the American Academy of Child and
Adolescent Psychiatry practice parameters (28),
electroconvulsive therapy (ECT) may be considered for patients
diagnosed with catatonia with a symptom severity that is
persistently disabling or life-threatening, and a failure to at least
two adequate prior treatment regimens, unless the symptom
severity precludes waiting for a response to pharmacological
treatment (29, 30). In cases involving adolescents with life-
threatening conditions or exhibiting an imminent risk of
harming themselves or others, acute ECT may be justified with
the aim of reducing symptomatology, facilitating faster
recovery, and mitigating impact on development (29, 31). In
adolescents, ECT has been found to be safe, useful, and
comparably efficient to that in adults (32). The efficacy appears
comparable to that observed in adults suffering from catatonia,
with response rates ranging from 80% to 100% (18, 33). One
study reported a 91.6% response rate to ECT in pediatric
catatonia, while another reported an 80% response (16, 34-36).
Despite the available data on efficacy and safety, many doctors
appear unwilling and hesitant to use ECT in adolescents. This
could be attributed to societal stigma; concerns about memory
loss; and lack of knowledge, training, and experience with ECT
(33,37-40).

In some parts of the world, factors such as accessibility,
legislation, and ethical concerns contribute to the underuse of
ECT (32, 39, 41). These limitations, combined with refractory
cases, have prompted a search for alternative treatments such as
N-methyl-D-aspartate (NMDA) antagonists (42-44). The
distinctive feature of the case we present is the safe use of
memantine, an NMDA antagonist, to treat refractory catatonia in
an adolescent.

B Casereport

A 16-year-old male was referred for hospitalisation from a
peripheral center due to catatonia, as diagnosed by a child and
adolescent psychiatrist. The episode is reported to have started a
few months earlier and had been more clearly deteriorating for
two weeks. Over the previous few months, the family had sought
consultation a few times, and a diagnosis of depression had been
made based on symptoms of psychomotor retardation.
Trazodone was initially started, followed by citalopram up to 15
mg daily. Eventually, due to a lack of efficacy, citalopram was
discontinued and replaced by sertraline. Upon admission, the
patient was receiving a daily dosage of sertraline 50 mg and
trazodone 25 mg nightly.

The patient, who is the eldest of four siblings, presented a
developmental history of significant speech delays and some
motor delays. The patient exhibited academic struggles,
resulting in his failure in his fourth year of high school. In terms
of medical history, the patient has a known congenital shoulder
malformation, a language disorder, and verbal and motor
dyspraxia. Additionally, he was diagnosed with Lyme disease
two months before the admission and underwent a two-week
course of antibiotic treatment. Family history reveals a paternal
cousin with schizophrenia stemming from substance abuse and a
paternal uncle with anxiety managed with sertraline.

The patient had a history of regular nicotine vaping and weekly
alcohol use. Cannabis use commenced during his third year of
high school, escalating to daily use for the past year until two
months prior to admission, when he reduced consumption to
weekends only. At the time of admission, three weeks had passed
since his last cannabis use. Additionally, the patient reported
three instances of psilocybin (magic mushrooms) ingestion,
with the most recent occurrence four months prior to admission.
According to the patient’s mother, the latest occurrence was
associated with visual and potentially auditory hallucinations
lasting two weeks, accompanied by anxiety and cognitive
symptoms, including persistent passivity.
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Upon his admission, the patient exhibited significant passivity
with stupor, immobility, hypersalivation, and a fixed gaze,
accompanied by near muteness. He had experienced urinary and
faecal incontinence in the preceding days. Significant
stimulation and assistance were necessary to facilitate the
patient’s self-care, feeding, and use of the bathroom. The patient
scored 12/69 on the BFCRS. He underwent assessments by
several medical specialities, including general paediatrics,
pediatric neurology, pediatric infectious diseases, adolescent
psychiatry, and genetics. A comprehensive workup was
conducted to rule out medical causes. The results of the
metabolic panel, complete blood count, thyroid function tests,
C-reactive protein, creatine kinase, urinalysis, ammonia, blood
lead level, ferritin, ceruloplasmin, homocysteine, and vitamins
B9, B12 and D were within normal limits. Urine toxicology was
negative. Antinuclear antibody and anti-dsDNA antibody tests
were negative. Infectious serologies were unremarkable, except
for a false-positive result for arbovirus. Cerebral magnetic
resonance imaging and electroencephalogram findings were
also within normal limits. The results of the lumbar puncture
were negative for infectious, autoimmune, and metabolic
processes. Lastly, all genetic tests yielded normal results.

On day 1, a trial of intravenous lorazepam 2 mg was initiated,
followed by a 9-point improvement on the BFCRS. The patient
exhibited increased responsiveness, ocular motility, and
ambulation. Subsequently, the patient was prescribed lorazepam
1 mg orally four times daily, with additional doses administered
as needed. Over the following days, the lorazepam dosage was
titrated up to a total of 8§ mg daily (2 mg four times daily) by day
6. The route of administration was modified from oral to
intravenous and subsequently to intramuscular. Despite some
apparent therapeutic response to lorazepam, the patient
experienced persistent hypotension and frequent episodes of
vomiting occurring approximately thirty minutes post-
administration of lorazepam. After consultation with the
institutional pharmacist, a decision was made to transition to
clonazepam due to these rare adverse effects associated with
lorazepam. On the sixth day of treatment, the BFCRS score was
6, and the patient’s medication was switched from lorazepam to
clonazepam 1 mg, administered three times daily (totalling 3 mg
daily). The following day, his BFCRS score increased to 8. By
day 11, the patient’s condition remained unchanged, with a
BFCRS score of 8, despite an increase in clonazepam up to a
total of 7 mg daily. From day 11 onward, the patient’s clinical
condition deteriorated, culminating in a BFCRS score of 17 on
day 14.

Given the patient’s deteriorating condition (including difficulty
in eating and drinking) and resistance to treatment, ECT was
selected as the next intervention. In accordance with AACAP
guidelines (28), a second opinion was obtained from another
child and adolescent psychiatrist. Both parents provided consent
for the treatment, and the patient, despite being unfit, also gave
their assent. Consultations with the anesthesiology and
psychiatry ECT clinics were conducted, and a cognitive
assessment was performed prior to treatment.

The patient received his first ECT treatment on day 16. Over
seven and a half weeks, the patient underwent a total of 20
bilateral ECT treatments, administered using a MECTA
Spectrum 5000Q device. The treatment parameters included a
pulse width of 0.5 to 1 millisecond, a current of 0.8 A, a duration
of 1.0 to 1.25 seconds, and a frequency ranging from 25 to 30 Hz.
These settings ensured a clinical convulsion duration exceeding
20 seconds per session. ECT treatments were generally well
tolerated, with the primary side effects being headaches and
fatigue on the day following treatment. Improvements were
observed after the initial treatment, including a gradual decrease
in BFCRS scores. By day 17, a 6-point decrease in BFCRS score
was achieved after a single ECT session (from 17 to 11). The
patient exhibited decreased psychomotor retardation, increased
cooperation, improved communication (using both words and
sounds), and enhanced responsiveness to stimuli. A noticeable
improvement in reaction time was also observed. However,
clinical stagnation was observed around the tenth ECT
treatment.

While the symptoms of catatonia improved, some mixed mood
symptoms emerged, including suicidal ideation, guilt, and
disinhibition, The patient also reported auditory hallucinations,
describing sounds of babies crying and people screaming. In this
context, and given the absence of any signs suggesting
malignant catatonia, a cautious use of an atypical antipsychotic
appeared to offer potential benefits (45). A trial of risperidone 0.5
mg was attempted at day 34 but resulted in a deterioration of the
patient’s condition. The patient became more irritable, exhibited
a fixed gaze, abrupt gestures, and a light tremor. Consequently,
risperidone was stopped at day 38. Given the poor tolerance to an
atypical antipsychotic and the persistence of catatonia
symptoms, memantine was initiated at 5 mg twice daily on day
39. The dosage was adjusted to 5 mg in the morning and 10 mg in
the evening on day 48, and subsequently to 10 mg twice a day on
day 54. Memantine was well tolerated, with no reported adverse
effects. The BFCRS score remained below two from day 40

J Can Acad Child Adolesc Psychiatry, 34:2, Aug 2025

83



Treatment of catatonia with benzodiazepine, electroconvulsive therapy and memantine in an adolescent: a case report

18.0 =
16.0 =
14.0 =
12.0 =
10.0 =
8.0 =
6.0 =
4.0 =
2.0 =

BFCRS Score

Discharge day

0.0 =

I I I I
10 20

Lorazepam
Clonazepam
ECT
Risperidone

Memantine

80 90 100 Days

Olanzapine

Treatment Timeline With BFCRS scores for Catatonia Case Study

onward. Olanzapine was introduced at 2.5 mg daily on day 43 to
address the underlying psychosis. The dose was gradually
increased in 2.5 mg increments, reaching 12.5 mg/day by day 76,
allowing time for fatigue to improve between adjustments.

A complete resolution of catatonia was observed approximately
two months after the initiation of hospitalisation, allowing for
the gradual tapering of ECT over a two-week period.
Clonazepam was subsequently reduced by 10% decrements per
week over a three-week duration without recurrence of
symptoms. Multiple temporary home leaves (therapeutic
passes) were trialled, all of which were successful. The patient
also underwent a trial return to school, attending for two half-
days with favourable outcomes. At discharge on day 90, the
patient was clinically stable and euthymic, with no psychotic
symptoms, catatonic features, or suicidal ideation. Discharge
medications were memantine 10 mg twice daily, olanzapine
12.5 mg atnight and a total dose of clonazepam 4.75 mg daily.

Approximately nineteen weeks post-discharge (day 222), the
patient remained in a stable condition without any relapse. He
was attending school three days a week within an adapted
educational setting and continued to receive psychiatric follow-
up. At this time, the patient was taking memantine 10 mg twice a
day, olanzapine 12.5 mg daily, and a total dose of clonazepam

1.75 mg daily. The reduction of clonazepam was well tolerated.
An attempt to decrease olanzapine due to fatigue led to re-
emergence of mood symptoms, necessitating an increase in the
olanzapine dose.

B Discussion

We report the case of a 16-year-old male presenting with
catatonia in the context of a potential first episode of bipolar
disorder, who recovered following a course of treatments that
included clonazepam, ECT, the NMDA antagonist memantine,
and olanzapine. A notable strength of our approach was the
comprehensive and multidisciplinary diagnostic workup, which
ensured a thorough investigation of potential underlying causes.
Furthermore, the use of a combination of treatments facilitated a
tailored and flexible treatment plan.

Recent studies have explored the potential of NMDA
antagonists for treating catatonia. Amantadine and memantine,
both noncompetitive antagonists, are believed to exert their
effects by inhibiting glutamate activity, which may, in turn,
enhance GABA-A and dopamine levels in deficient areas(46,
47). Memantine specifically acts as an antagonist at the NMDA
receptor subtype of glutamate receptors, preventing over-
activation of glutamine receptors while allowing normal activity

7
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(46, 47). Studies in the pediatric population suggest that these
two medications are generally well-tolerated, with the most
commonly reported side effects being decreased appetite,
nausea, headache, insomnia, irritability, and behavioural
changes (47-56).

In 2017, Beach et al. (43) conducted a literature review on
alternative treatment strategies for catatonia in adult patients,
leading to the proposal of a new treatment algorithm that
included NMDA antagonists, which was subsequently
supported by Theibert et al. (57). They recommended that
NMDA antagonists be used as a third-line treatment in case of
non-response to benzodiazepines and ECT or as a second-line
option when ECT is inaccessible or refused (43). Additionally,
the evidence-based consensus guidelines for the management of
catatonia by the British Association for Psychopharmacology
recommend a trial of an NMDA antagonist when first-line
therapies are unavailable, contraindicated, ineffective, or only
regarding suggested that NMDA antagonists, with or without
atypical neuroleptics, should be considered in cases where
benzodiazepines are not tolerated, ECT is inaccessible, or
Symptoms worsen.

A 2023 review of the literature (24) reported significant clinical
improvement in 58 cases where amantadine and memantine
were used to treat catatonia of various etiologies in adult
patients, with one adolescent case included. Data on children
and adolescents remain limited, and the optimal dosage and
treatment duration for NMDA antagonists have not been clearly
defined due to the scarcity of comprehensive studies. Regarding
the use of amantadine as an adjunctive treatment in patients
under 18 years of age, only four case reports have been
published, three of which support the efficacy of amantadine in
the resolution of catatonia (16, 35, 47, 58). In these cases,
amantadine was used in combination with ECT and/or
lorazepam. For memantine, one case reports a 16-year-old girl
with catatonia who was successfully treated with a combination
of lorazepam and memantine 10 mg daily (59). Another article,
in which three adolescents received memantine 20 mg daily,
suggests a role for memantine in catatonia refractory to
lorazepam or ECT and for relapse prevention of catatonia (60). A
retrospective study of pediatric patients with catatonia who
received psychopharmacologic treatment with an agent other
than lorazepam reported that the mean daily dose of memantine
used for the 12 cases included was 17.7 (SD: 6.2) mg (42).
Systematic reviews of adult patients suggest that improvement
with memantine can be observed within 1-2 days, although

responses can also take several weeks (43). Additionally,
treatment duration should be tailored to the patient’s response
(44).

The use of ECT and multiple medications to treat this patient
complicates the specific assessment of memantine’s
contribution. It is possible that the resolution of catatonia was a
result of the continuation of ECT, despite the stagnation
observed after ten sessions, or the initiation of olanzapine. The
concomitant use of first-line treatments introduces potential bias
in evaluating efficacy, as highlighted by Theibert et al. (61).
Other authors have highlighted the importance of considering
biases related to unreported negative outcomes, and the absence
of randomised controlled trials (RCTs) and other controlled
studies as significant limitations (24). Despite these limitations,
several articles suggest incorporating NMDA antagonists into
the treatment algorithm for catatonia (16, 24, 43, 46,47, 59, 61-
63).

It was in consideration of the previously cited literature, the
favourable adverse effect profile of memantine, the partial
response to clonazepam and ECT, and the aim of accelerating
recovery and minimising developmental impacts, that we
initiated a trial of memantine. Despite the previously cited
limitations, we believe that this combination may have
facilitated the resolution of catatonia in the patient, allowing for
the resumption of basic functioning, including a transition to
outpatient psychiatric care and a return to school.

Patient’s perspective and informed consent:

According to the patient’s parents, ECT was considered the most
effective treatment, despite its potentially intimidating nature.
They expressed their willingness to recommend ECT to others in
similar situations. In contrast, the parents were uncertain about
the role of memantine in their son’s recovery. The patient,
however, had limited recollection of ECT but acknowledged that
all his medications, including memantine, were beneficial and
well tolerated. Both the patient and his parents provided consent
for the publication of this article detailing their experiences.

B Conclusion

In conclusion, the combination of clonazepam, ECT,
memantine, and olanzapine was used to treat catatonia in our
patient, highlighting the potential of this therapeutic approach
for similar cases. This case emphasises the importance of
recognising and appropriately treating catatonia in child and
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adolescent patients. It also reinforces the legitimacy of using
ECT in young patients. Additionally, this case raises questions
about the role of NMDA antagonists in our therapeutic arsenal.
These drugs show significant potential and could be considered
adjunctively when ECT is not available or when consent is not
obtained. Further studies are necessary to clarify the role of
NMDA antagonists in child and adolescent psychiatry. The
seeming benefits observed in this case report support their use.
Future research should focus on conducting RCTs to further
assess the efficacy and safety of NMDA antagonists in the
treatment of catatonia in children and adolescents, as well as
exploring the long-term outcomes to establish more
comprehensive therapeutic guidelines.
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B Abstract:

Autism spectrum disorder (ASD) is a neurodevelopmental condition affecting 1 in 36 children, characterized by deficits in social
communication and restricted, repetitive behaviors. Self-injurious behaviors (SIBs), such as head-banging and biting, are prevalent
in ASD, affecting up to 50% of individuals. These behaviors pose significant risks, including physical injury and social isolation.
While behavioural therapies are the first-line treatment, their effectiveness is often limited, necessitating the use of
pharmacological interventions. However, there is a paucity of evidence regarding the effective pharmacological management of
SIBs in this population. Gabapentin, an anticonvulsant also used for neuropathic pain, has shown potential in managing SIBs,
despite limited evidence in pediatric populations thus far. It acts as a GABA analog, inhibiting voltage-dependent calcium
channels. Gabapentin is generally well-tolerated, with mild adverse effects like fatigue and dizziness.

In this report, we present a case detailing the use of gabapentin in a 13-year-old non-verbal male with ASD and severe SIBs.
Despite extensive subspeciality evaluations and various treatments, his SIBs persisted, significantly negatively impacting his
quality of life. Oral gabapentin was introduced and progressively titrated up to 600mg TID, leading to a notable reduction in the
frequency and severity of SIBs within days. The patient's episodes became shorter and more manageable, with no adverse effects
reported. This case highlights gabapentin's potential as an effective treatment for severe SIBs in pediatric patients with ASD,
particularly when chronic pain is suspected as a contributing factor. Further research is warranted to explore its effectiveness in this
population and establish guidelines for its use.
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B Introduction

utism spectrum disorder (ASD) is a lifelong
neurodevelopmental disorder consisting of persistent
deficits in social communication and interaction, in
addition to restricted, repetitive behaviours.(1) Its prevalence is
currently estimated to be 1 in 36 children, and is 3.8 times greater
in boys than in girls, based on a 2020 American surveillance
program.(2) Self-injurious behaviours (SIBs) are aggressive
behaviours directed towards oneself. SIBs are common in
autistic persons, with a UK study estimating a pooled prevalence

of 42%, with hand-hitting topography being the most common
form of SIB.’. Other frequent topographies include head-
banging, hand-biting, skin-picking, face-slapping, and self-
biting.* A French study involving 222 children with autistic
disorders under 7 years of age indicated an SIB prevalence of
50%, with SIB risk factors including lower chronological age, a
higher degree of autism, and delayed adaptive living skills.’
Engagement in SIBs confers significant risks on the individual,
including infection, lacerations, physical deformities, fractures,
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vision loss, and even death. Additionally, SIBs may lead to
increased social isolation, limited access to educational,
vocational, and community activities, and significant distress
among caregivers.(4,0)

Despite the relative frequency of SIBs in autistic persons,
treatments are sparse. The first step in these cases is a full
medical workup to rule out medical sources of pain. Following
medical workup, behavioural therapies are typically the first-
line therapy for SIBs. (7) This may entail applied behaviour
analysis (ABA), including a functional behaviour analysis
(FBA). This then leads to patient-specific, function-based
treatments such as enhancing functional communication to
mitigate SIB frequency and severity." However, in reality, there
are multiple practical barriers to effective behavioural treatment,
including the significant time commitment required to deliver it,
limited practitioner training in effective assessment and
behavioural intervention for self-injury, many caregivers' lack
of education in the formal implementation of a behavioural
program, and the reactive focus of services.(9)

Management of psychiatric comorbidities and sleep disorders
should be the next step. Psychiatric comorbidities were present
in 97% of children with severe SIB evaluated in a small clinical
sample from our centre."” In this same study, it was noted that
severe SIB was associated with ADHD, early onset mood
disorders, tics, and obsessive-compulsive disorder (OCD). In
such cases or when SIBs are refractory to good behavioural
interventions and optimized management of psychiatric
comorbidities, the addition of pharmacologic therapies may be
indicated.’

In terms of pharmacological management of SIBs, given the
multifactorial pathophysiology of SIBs and the paucity of
evidence in this area, all pharmacological options are off-label
and target symptoms rather than the underlying actiology.

A recent 2023 Cochrane review examined pharmacological
options for SIBs in ASD, encompassing 131 studies involving
7,014 participants." The review found that second-generation
antipsychotics (SGAs) likely reduce irritability and aggression,
but appeared to have little to no effect on SIBs. Note that the
Aberrant Behaviour Checklist Irritability Subscale (ABC-I),
which is widely used in research to quantify irritability in autistic
individuals, has only 3 of its 15 items specifically related to self-
injury (injuring oneself, deliberately hurting oneself, engaging
in physical violence against oneself)."”

Overall, the Cochrane review noted a paucity of studies
reporting the effect of antidepressants, ADHD-related
medications and neurohormones on aggression and self-injury.
A small adult study, comprised of 31 participants with autism or
pervasive developmental disorder NOS, did find that
risperidone (an SGA) appeared to reduce repetitive behaviours,
aggression, and irritability.” Naltrexone, an opioid antagonist,
has been trialed with negative findings at doses of 50-150mg
daily in adults with autism and SIBs." N-acetylcysteine (NAC)
is an antioxidant which inhibits glutamate release and may
reduce sensory discomfort similar to that experienced in
excoriation disorder, for which there is evidence of benefit in
adults.” There are limited case reports of the use of NAC for SIB
associated with autism. Clonidine is a short-acting medication
which binds to alpha-2 adrenoreceptors, reducing overarousal,
and is frequently used in clinical practice.” However, data
supporting clonidine's use specifically for children with SIBs is

16,17

limited to several case reports. " Fluphenazine, a mixed D1/D2
dopamine antagonist, was tested in a small trial of 15
participants aged 6-46 years with severe to profound intellectual

disability, with positive effects on SIB noted in 11 of 15."

In terms of non-pharmacologic therapies for refractory SIBs, our
Canadian colleagues at the Hospital for Sick Children are
currently trialling Deep Brain Stimulation (DBS) in autistic
children with aggression or SIBs."*

Gabapentin is an anticonvulsant medication which was first
discovered in the 1970s and received US Food and Drug
Administration (FDA) approval in 1993. It is also an analgesic
and anxiolytic. Health Canada has approved gabapentin as an
adjunctive therapy in the management of epilepsy. In contrast, it
is currently approved by the FDA for postherpetic neuralgia,
moderate to severe restless leg syndrome, and as adjunctive
therapy in the treatment of partial seizures, in addition to being
used off-label for numerous other indications.” Gabapentin
passes the blood-brain barrier and acts on neurotransmitters; as a
GABA analog, it has a high affinity for the auxiliary alpha-2-
delta subunit site of voltage-dependent calcium channels, acting
as an inhibitor.” Marini et al. postulate that gabapentin acts to
remodel the expression of the alpha-2-delta subunits and the
processing of neural information in individuals with autism.”
Gabapentin's elimination half-life is 5-7 hours, taking about 2
days for the body to fully eliminate gabapentin from the
system.” Adverse effects are typically mild, including fatigue,
dizziness, and headache.” Pediatric dosing typically starts at
Smg/kg/dose daily, increasing to a maximum of 50mg/kg/day
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(for childrenunder 12 years of age), or 2400mg/day (for children
12 years of age or older).” Notably, bioavailability declines as
daily dose increases, due to saturable absorption.

Like other pharmacologic options for SIBs, there is a paucity of
evidence for gabapentin. There are case reports suggesting
efficacy, including a 3-year-old boy with Lesch-Nyhan
syndrome and a young male with autism and severe intellectual
disability.”**
gabapentin was used in the management of self-injury, which

We describe an additional case in which

appeared to be secondary to chronic pain in a youth with non-
verbal/non-speaking autism.

B Case presentation

A 13-year-old non-verbal male with historical diagnoses of
ASD, intellectual developmental disorder, and pica initially
presented to the neuropsychiatry clinic of our tertiary
psychiatric outpatient department for severe SIBs. Informed
consent was obtained from the patient's parent, who is also his
legal guardian.

Reviewing the patient's past history, pregnancy was
uncomplicated, and he was born at term via caesarean section for
failure to progress and placenta previa. Birth weight was
unremarkable, and there were no neonatal concerns.
Developmentally, he sat by 6 months, was babbling by 7-8
months, and walked at under 12 months of age. He could run and
climb and use about 50 words before 14.5 months of age,
including short phrases such as “I love you”. Unfortunately, the
patient experienced marked regression in his behaviour and
attention at 14.5 months of age, in the context of an episode of
high fever and loose stools, which resolved without the need for
hospital admission. Thereafter, he became non-verbal and was
formally diagnosed with ASD at 4 years of age.

Surgical history is remarkable for orchidopexy, hernia repair,
and dental restoration for caries.

Family history is remarkable for a first-degree relative with
depression, with no other family history of psychiatric
conditions, ASD, epilepsy, intellectual disability, or ADHD.

Tertiary pediatric neurology has been involved in the patient's
care since he was 12 years of age, and has diligently performed
numerous investigations, including a normal magnetic
resonance imaging (MRI) scan of the brain and spine with
spectroscopy in 2023, and a normal MRI scan of the brain in

2017. 2023 bloodwork included CBC, electrolytes, calcium,
lactate, ammonia, creatine kinase, urate, albumin, ALT, ALP,
GGT, TSH, ceruloplasmin, plasma amino acids, and
acylcarnitines, which were all unremarkable. Of note, total
bilirubin was slightly elevated at 40 (reference range 3-
17umol/L), and ceruloplasmin was slightly low at 190
(reference range 200-500mg/L). 2019 bloodwork revealed a
negative ANA, and normal C3, C4, and 25-OH Vitamin D level.
Further investigations, including electroencephalograms
(EEGs), have been challenging to obtain due to patient refusal.
Notably, a pending investigation involves whole-exome
sequencing (WES), as provincial funding for this out-of-country
test has just been approved. Tone, strength, and reflexes, as
examined by a senior pediatric neurologist, were normal. There
is a history of possible complex motor tics. Overall, to date there
has been no clear medical cause identified for the patient's
developmental delays and externalizing behaviours.

From a SIB perspective, this began around 2.5 years of age,
including “flinging his arms and legs”. He would bite his hand,
push on his eyes, and grab his feet while crying, as if in pain.
Figures 1 and 2 show the patient's right hand following chronic
self-injury. He has previously required stitches for self-injury to
his chin. There is also a history of aggression towards his
primary caregiver, including suddenly pulling their hair as a
toddler if they approached him. More recently, when escalated,
he will lunge at and try to bite his caregiver.

In the 3 years leading up to initial neuropsychiatry consultation
in spring of 2023, the patient's SIBs and outbursts escalated,
including eye gouging, pounding his own head, and biting his
extremities and penis. He also repeatedly threw himself at walls
and punched himself'in the jaw. His primary caregiver described
the aftermath of his SIBs as “blood baths”. The behaviours were
severe enough to preclude him from attending school, and have
left extensive, erythematous scars on his upper extremities. His
primary caregiver is quite convinced that the patient's SIBs and
outbursts are secondary to pain. He is able to point and press on
painful areas, and his worst areas at present are his feet, hands,
back, and neck.

Oral gabapentin was initiated by the patient's community
paediatrician in January 2023, with progressive dose escalations
from 300mg BID to TID in April 2023, followed by 600mg TID
in August 2023, and finally to 700mg TID in May 2024 (his
maximum dose for his current weight). He had previously
trialled clonidine and clonazepam, but both resulted in
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Figures I and 2 above reveal erythematous, lichenified plaques with hyperpigmentation secondary to chronic self-injurious biting.

hyperfocus, per his primary caregiver. Specifically, this
hyperfocus was described as staring closely at the stereotypic
finger movements he made on the table or wall, placing his face
very close to his fingers, which occurred repeatedly throughout
the day and could only be redirected after minutes. He otherwise
takes acetaminophen, caffeine and codeine (Tylenol #3) as
needed and daily medical cannabis (1g cannabidiol (CBD) and
25mg delta-9-tetrahydrocannabinol (THC)) for pain. However,
his primary caregiver notes that gabapentin is the most effective
of the medications, as she has noted significant improvements in
the patient's behaviours within 3-4 days of initiation and with
each uptitration. Our pediatric neuropsychiatry service
documented these improvements, as well as independently by
both the pediatric neurology and complex pain services, during
outpatient clinic visits throughout the uptitration process. For
example, the May 2023 neurology note states “[gabapentin] has
made a very significant difference to his behaviours”. Prior to
gabapentin, SIB episodes would last an hour, and he would be
inconsolable. As of May 2024, on gabapentin, episodes were
only lasting 10-15 minutes, and his caregiver could verbally de-
escalate him. The Clinical Global Impression — Improvement
Scale (CGI-I) was also performed in May 2024, with a score of 1
(very much improved) out of 7, regarding the effects of
gabapentin 600mg TID on the patient's pain and outbursts.
Gabapentin was further uptitrated by our neuropsychiatry
service to 700mg TID in July 2024, resulting in additional
interval improvement in SIB intensity, aggression, and agitation
per his caregiver, and increased attentiveness (e.g. caregiver
reporting the patient newly going to get noodles to assist them

when cooking, and putting away items in the home appropriately
without prompting). No other maintenance medication changes
were made during this time period.

In terms of further detailing improvements in specific SIBs prior
to, versus after completion of gabapentin uptitration to 700mg
TID, his caregiver noted that the patient would fling his arms and
legs, and bite his hands and body multiple times a day prior to
gabapentin. On gabapentin 700mg TID, he is now only engaging
in these behaviours 1-2 times a week. Bruising and bite marks
are no longer noted. Additionally, prior to gabapentin, he would
rub his eyes multiple times a day. In contrast, this has since
decreased in frequency to once or twice a week.

On review of systems, there are no concerns for an underlying
mood or anxiety disorder. He typically sleeps and eats well,
although he has a history of pica, including eating rocks, wood,
and foam. The patient underwent psychoeducational testing in
June 2023, which diagnosed moderate intellectual
developmental disorder.

B Discussion

Through BC Children's Hospital, we have been running a
subspeciality clinic for the past 7 years for evaluation of SIB in
minimally/non-verbal children and youth with ASD. In our
experience, the number one question that parents want to know
is if their child is in pain (and cannot express this because of
limited communication abilities). Multiple specialities and
subspecialties, including paediatrics, pediatric neurology,
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pediatric dentistry, pediatric neuropsychiatry, medical genetics,
complex pain management, and biochemical diseases have
thoroughly investigated this patient's SIB. There is no clear,
identifiable organic cause of pain and distress. We postulate that
chronic pain appears to be the primary driver of the SIB in this
case, given the primary caregiver's description of the patient's
externalizing behaviours, the youth's non-verbal identification
of pain (FLACC Behavioural Pain Assessment Scale score of 10
out of 10, based on clinician review of videos submitted by
caregiver of the patient in pain), and the clinically significant
improvement in his SIB with gabapentin initiation. Notably, the
FLACC Behavioural Pain Assessment Scale was originally
designed for use in patients aged 2 months to 7 years”, but is still
a beneficial measure in older non-verbal ASD populations, who
may otherwise be challenged with verbally reporting their pain.

Gabapentin has clear evidence for efficacy in the management of
chronic and neuropathic pain in adult populations.” However,
there is much less evidence for its efficacy in pediatric
populations, even outside of an ASD and SIB perspective. A
2019 Australian systematic review identified only seven
relevant publications, 5 of which solely evaluated post-surgical
pain relief, while the other 2 investigated the use of gabapentin
and pregabalin in chronic pain.”” Of note, the pediatric
populations included in these publications were not specific to
children with ASD or SIBs. The latter two studies did not show
significant efficacy compared to amitriptyline or placebo,
respectively. A 2024 systematic review published by the
American Academy of Pediatrics, encompassing 195 pediatric
patients who received gabapentin, concluded that gabapentin
was likely safe in various pediatric populations; however, there
were less clear conclusions regarding its efficacy.” It was
postulated that the etiology of pain was likely a major factor in
determining efficacy. Despite the lack of evidence for use in
pediatric populations, a study at Boston Children's Hospital
reviewing over 15000 prescriptions for gabapentinoids
documented frequent off-label prescribing of gabapentin.” For
example, only 16% of gabapentin prescriptions were for patients
with an epilepsy diagnosis, and over a quarter of chronic pain
clinic patients were already prescribed gabapentin or pregabalin
before referral. Musculoskeletal and neuropathic pain were the
most common pain types in those prescribed gabapentin in this
study, and no serious adverse events were reported.

The first standardised, prospective, multicenter study regarding
the use of gabapentin in pediatric palliative care included 127
children aged 0 to 17 years and found a reduction in pain in 76%

of children during a 12-week gabapentin trial.” 61% of their
study population had a neurologic disorder, such as severe
neurologic injury. 72% had neuropathic pain, while the other
28% had nociplastic pain. Three adverse events were
experienced by over 10% of study participants: somnolence
(18%), oropharyngeal and respiratory secretions (11%), and
fatigue (11%). Additionally, a different, small pilot study
investigating gabapentin in 11 children aged 5-18 years with
dystonic cerebral palsy also documented improvements in pain,
pain behaviour, and comfort at 12 weeks. *

Overall, there is a paucity of literature investigating gabapentin
in pediatric pain; however, there is evidence of efficacy in
specific subpopulations, and a general consensus appears to
exist regarding its relative safety in pediatric populations.
Notably, there is even less literature for gabapentin in SIBs.
Importantly, observational, retrospective case studies are
naturally limited in their generalizability and, therefore, their
impact on informing practice, highlighting the need for more
rigorous controlled trials in this field. Nevertheless, in the
absence of evidence-based guidelines for the pharmacologic
management of refractory SIBs, gabapentin should be
considered, particularly given its relatively benign adverse
effect profile.
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