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Abstract
Objective: To document the rates of intentional self-harm and mental disorders among youths aged 13 to 17 years visiting
Ontario emergency departments (EDs) from 2003-2017.

Methods: This was a repeated cross-sectional observational design. Outcomes were rates of adolescents with (1) at least 1
self-harm ED visit and (2) a visit with a mental disorder code.

Results: Rates of youths with self-harm visits fell 32% from 2.6/1000 in 2003 to 1.8 in 2009 but rose 135% to 4.2 by 2017. The
slope of the trend in self-harm visits changed from –0.18 youths/1000/year (confidence interval [CI], –0.24 to –0.13) during
2003 to 2009 to 0.31 youths/1000/year (CI, 0.27 to 0.35) during 2009 to 2017 (P < 0.001). Rates of youths with mental health
visits rose from 11.7/1000 in 2003 to 13.5 in 2009 (15%) and to 24.1 (78%) by 2017. The slope of mental health visits changed
from 0.22 youths/1000/year (CI, 0.02 to 0.42) during 2003 to 2009 to 1.84 youths/1000/year (CI, 1.38 to 2.30) in 2009 to 2017
(P < 0.001). Females were more likely to have self-harm (P < 0.001) and mental health visits (P < 0.001). Rates of increase after
2009 were greater for females for both self-harm (P < 0.001) and mental health (P < 0.001).

Conclusions: Rates of adolescents with self-harm and mental health ED visits have increased since 2009, with greater increases
among females. Research is required on the determinants of adolescents’ self-harm and mental health ED visits and how they can
be addressed in that setting. Sufficient treatment resources must be supplied to address increased demands for services.
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Abrégé
Objectif : Documenter les taux d’automutilation intentionnelle et des troubles mentaux chez les adolescents de 13 à 17 ans
qui se sont présentés aux services d’urgence (SU) de l’Ontario entre 2003 et 2017.

Méthodes : Il s’agit d’une étude transversale répétée par observation. Les résultats étaient les taux des adolescents ayant a)
au moins une visite au SU pour automutilation et b) une visite pour un code de trouble mental.

Résultats : Les taux des visites d’adolescents pour automutilation ont chuté de 32%, de 2,6/1000 en 2003 à 1,8 en 2009, mais
ont augmenté de 135% pour atteindre 4,2 en 2017. La pente de la ligne de tendance des visites pour automutilation est passée
de -0,18 adolescents/1000/année (IC ¼ [-0,24 à -0,13]) pour la période de 2003 à 2009, à 0,31 adolescents/1000/année (IC ¼
[0,27 à 0,35]) de 2009 à 2017 (P < 0,001). Les taux des visites d’adolescents pour raison de santé mentale ont augmenté de
11,7/1000 en 2003 à 13,5 en 2009 (15%) et à 24,1 (78%) en 2017. La pente des visites pour santé mentale est passée de 0,22
adolescents/1000/année (IC ¼ [0,02 à 0,42]) pour la période de 2003 à 2009 à 1,84 adolescents/1000/année (IC ¼ [1,38 à
2,30]) de 2009 à 2017 (P < 0,001). Les filles étaient plus susceptibles de présenter l’automutilation (P < 0,001) et des visites
pour santé mentale (P < 0,001). Les taux d’augmentation d’après 2009 étaient plus élevés chez les filles tant pour l’auto-
mutilation (P < 0,001) que la santé mentale (P < 0,001).

Conclusions : Les taux des adolescents comptant des visites au SU pour raisons d’automutilation et de santé mentale se sont
accrus depuis 2009, et ces augmentations sont plus marquées chez les filles. Il faut une recherche sur les déterminants des
visites au SU des adolescents pour raison d’automutilation et de santé mentale et sur la manière de les aborder dans ce
contexte. Des ressources de traitement suffisantes doivent être fournies pour répondre aux demandes de services accrues.
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Background

Self-harm is the deliberate attempt to injure oneself,

regardless of intent.1 Adolescents who self-harm are at risk

for repeated self-harm or suicide.2-6 Adolescent emergency

department (ED) visits with self-harm have been increasing

in recent years in many jurisdictions,7-9 including

Canada.10 ED visits by adolescents for mental disorders

have likewise been increasing in many countries,11-14

including Canada.15,16 The increasing numbers of adoles-

cents who access the ED following self-harm or for mental

disorders are of concern because the ED is not an ideal

setting for delivery of mental health care or for care of ado-

lescents who have self-harmed. Studying population trends

in visits for self-harm or mental disorders is also important

because fluctuations in these trends may reflect significant

changes in the social conditions affecting adolescent health

and may provide direction for targeted interventions.

Hence, the objectives of this study were to examine tem-

poral trends in rates of youths having self-harm and mental

health ED visits in Ontario, a large Canadian province with

centralized administrative records of all ED visits. Because

sex effects are pronounced in adolescent self-harm17,18 and

mental health,19 for both objectives, we fit models that per-

mitted us to identify sex and sex by time effects.

Method

Study Design, Setting, and Participants

This is a repeated annual cross-sectional study of Ontario ED

visits by youths aged 13 to 17 years (inclusive) between

2003 and 2017. We chose this age range because it falls

clearly in adolescence, the period in which self-harming

behaviors are believed to be the most common.20 In a pre-

vious Canadian study of self-harm,21 the mean age of onset

of self-harm was 15.2 years. Participants were all such

adolescents with an Ontario Health Insurance Plan number

presenting to a provincial ED. This research was approved

by the Children’s Hospital of Eastern Ontario Research

Ethics Board.

Variables and Data Sources

Data on ED visits were obtained from the Canadian National

Ambulatory Care Reporting System (NACRS) database

from the Canadian Institute for Health Information, using

the International Classification of Diseases, 10th Revision

(ICD-10).22 The data were accessed through health admin-

istrative databases at ICES (Toronto, Ontario). NACRS

records are produced by coders who abstract the documen-

tation generated by ED clinicians.23 These records are sub-

ject to several forms of error, including inaccurate or

incomplete documentation of problems by physicians and

errors in coding and abstraction of data from clinical records.

Gibson and her colleagues23 studied the quality of NACRS

data by carrying out reabstractions of charts at several

Ontario EDs and found agreement rates for ICD-10 codes

that ranged from 86% to 90%. Chart review studies indicate

that some injuries and poisonings that are coded as having an

undetermined cause are actually instances of intentional self-

harm.24,25 Moreover, NACRS coders may record only the

main diagnostic code that led to the ED visit, meaning that a

mental health disorder or a self-injury might be omitted if

another medical problem took precedence. This means that
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estimates of the prevalence of diagnoses in the ED setting are

likely biased downwards.

The Registered Persons Database was used to link ED

youth records with demographic information including age,

sex, rurality, neighborhood income quintile, and postal code.

The Ontario population by year, age, and sex was obtained

from the intercensal and postcensal population estimates for

census divisions by Statistics Canada held by the Ontario

Ministry of Health and Long-Term Care. These data sets were

linked using unique encoded identifiers and analyzed at ICES.

In this study, self-harm visits had ICD-10 codes X7 or

X80-X84 (self-injuries) or X6 (self-poisoning). Mental

health visits had any ICD-10 F code.

Statistical Methods

Rates of youths with self-harm and mental health ED visits

were calculated per 1000 adolescents in the population. For

example, the dependent variable of rates of youths with at

least 1 self-harm visit in year t was calculated for the years

2003 through 2017 as follows:

SH=1000

¼ 1000� Count of Youths with a Self -Harm Visit in Year T

Ontario Youth Population in Year T
:

Rates of mental health visits were defined similarly.

Exploratory data analyses suggested that the trends in

self-harm and mental health visits changed slope on or

around 2009. To model this, we created 2 time variables:

Tpre ¼
T � 2009 if T � 2009

0 if T > 2009;

�

and

Tpost ¼
0 if T � 2009

T � 2009 if T > 2009:

�

Tpre and Tpost enabled us to capture changes in trajectory

occurring in 2009 using discontinuity models.26 We also

included T2
pre and T2

post terms in our regressions to capture

nonlinear time trends. The quadratic terms were nonsignifi-

cant except for rates of youths with mental health ED visits

during 2009 to 2017 and were dropped from the other regres-

sions. To examine sex effects, we created a dummy variable,

S, which was 1 for females and –1 for males. Sex � Time

interaction terms were created by multiplying S by the time

variables. To check for serial correlation, we fit each regres-

sion using generalized least squares with an autoregressive

lag-1 covariance structure in the residuals. The 95% confi-

dence intervals for the coefficient of serial correlation (f)

always included zero, so we have reported ordinary least

squares results (which were nearly identical to generalized

least squares estimates).

Models were fit using R 3.5.1.27 All confidence intervals

are 95%, and all P values are 2-tailed.

Results

Participants

From 2003 to 2017, an average of 190,384 (SD ¼ 4662)

Ontario adolescents visited Ontario EDs in a given year.

Table 1 reports demographic characteristics for adolescents

who had or did not have a self-harm visit in the years 2003,

2009, and 2017. Table 2 presents demographic characteristics

for adolescents who had or did not have a mental health visit.

Table 1. Ontario Adolescents with a Self-Harm Emergency Department (ED) Visit.

2003 2009 2017

Self-Harm Code on Visit? Self-Harm Code on Visit? Self-Harm Code on Visit?

Yes No Yes No Yes No

n 1592 172,447 1094 186,486 2295 167,264
Age, y, mean + SD 15.44 + 1.24 15.03 + 1.44 15.52 + 1.23 15.08 + 1.43 15.44 + 1.28 15.04 + 1.44
Neighborhood income

quintile, n (%)
Missing 25 (1.6) 1,922 (1.1) 15 (1.4) 1,979 (1.1) 23 (1.0) 712 (0.4)
1 310 (19.5) 32,017 (18.6) 255 (23.3) 34,942 (18.7) 556 (24.2) 30,864 (18.5)
2 343 (21.5) 33,025 (19.2) 222 (20.3) 35,316 (18.9) 397 (17.3) 30,325 (18.1)
3 316 (19.8) 34,677 (20.1) 204 (18.6) 37,525 (20.1) 455 (19.8) 33,417 (20.0)
4 296 (18.6) 35,871 (20.8) 208 (19.0) 39,113 (21.0) 438 (19.1) 34,955 (20.9)
5 302 (19.0) 34,935 (20.3) 190 (17.4) 37,611 (20.2) 426 (18.6) 36,991 (22.1)

Sex, n (%) Female 1182 (74.2) 79,135 (45.9) 816 (74.6) 88,642 (47.5) 1837 (80.0) 82,537 (49.3)
Male 410 (25.8) 93,312 (54.1) 278 (25.4) 97,844 (52.5) 458 (20.0) 84,727 (50.7)

Rural, n (%) Missing 15 (0.9) 1,263 (0.7) 7 (0.6) 750 (0.4) 22 (1.0) 665 (0.4)
No 1294 (81.3) 128,438 (74.5) 855 (78.2) 146,031 (78.3) 1853 (80.7) 138,213 (82.6)
Yes 283 (17.8) 42,746 (24.8) 232 (21.2) 39,705 (21.3) 420 (18.3) 28,386 (17.0)

The table reports demographic characteristics of adolescents who had at least 1 ED visit during the years 2003, 2009, and 2017. Demographics are reported
separately for adolescents with at least 1 self-harm visit and separately for all other youths with ED visits. The years 2003 and 2017 were selected because they
were the starting point and endpoint of our data series, and 2009 was selected because it was the year when the slope of the trend changed. However, our
regression models in Tables 3 and 4 and Figure 1 are based on the entire series of annual rates from 2003 to 2017.
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Self-Harm Visit Rates

Figure 1A shows the trends for rates of adolescents having at

least 1 self-harm ED visit. From 2003 to 2017, in an average

year, 2.7 adolescents/1000 had an ED visit with intentional

self-harm (CI, 2.1 to 3.5). Rates of youths with self-harm

visits fell 32% from 2.6/1000 youths in 2003 to 1.8/1000

youths in 2009 and then rose 135% to 4.2/1000 youths from

2009 to 2017. The “All Youths” column in Table 3 presents

the results of a regression discontinuity model fit to these

data. From 2003 to 2009, the rate of adolescents with self-

harm visits declined by –0.18 youths/1000/year (CI, –0.24 to

–0.13), whereas from 2009 to 2017, they rose by 0.31 youths/

1000/year (CI, 0.27 to 0.35). The change in the slope at 2009

was 0.49 youths/1000/year2 (CI, 0.41 to 0.58; P < 0.001).

Figure 1B shows how the trends in youths with self-harm

visits differed by sex. From 2003 to 2017, there were higher

rates of females with at least 1 self-harm visit (mean ¼ 4.4/

1000; CI, 3.7 to 5.1) compared with males (mean ¼ 1.2/

1000; CI, 1.0 to 1.3). The difference between the rates of

self-harm visits for females and males was smallest in 2009,

when females had 2 � bS ¼ 1.85 visits/1000/year (CI, 1.61 to

2.09; P < 0.001) more self-harm visits than males (see the

“By Sex” column in Table 3). The significant S � Tpre inter-

action in Table 2 indicates that the rates of self-harm visits

fell faster for females before 2009. Similarly, the significant

S � Tpost interaction indicates that the rates rose faster for

females after 2009. The change in slopes for males in 2009

(i.e., ðbpost � bS�postÞ � ðbpre � bS�preÞ in Table 2) was 0.17

visits/1000/year2 (CI, 0.06 to 0.28; P¼ 0.001). However, the

change in slopes for females (i.e., ðbpost þ bS�postÞ�
ðbpre þ bS�preÞ) was 0.84 visits/1000/year2 (CI, 0.72 to

0.95; P < 0.001), 4.9 times larger than the change for

males.

Mental Health Visit Rates

In an average year, 16.6 adolescents/1000 had an ED visit

with a mental health code (CI, 14.4 to 18.9). Rates of youths

with mental health visits rose 15% from 11.7/1000 youths in

2003 to 13.5/1000 youths in 2009, then rose 78% to 24.1/

1000 youths in 2017 (Figure 1C). For all adolescents, Table

4 shows that from 2003 to 2009, the rate of adolescents with

mental visits increased by 0.22 youths/1000/year (CI, 0.02 to

0.42), whereas from 2009 to 2017, they rose by 1.84 youths/

1000/year (CI, 1.38 to 2.30). The change in the slope at 2009

was 1.62 youths/1000/year2 (CI, 1.02 to 2.22; P < 0.001).

Figure 1D presents the rates of youths with self-harm

visits by sex. From 2003 to 2017, rates of adolescents with

at least 1 self-harm visit were higher for females (mean ¼
20.7/1000, CI, 17.5 to 24.0) than males (mean ¼ 12.6/1000,

CI, 11.3 to 13.9). The rates of females and males with mental

health visits increased slowly (0.21 youths/1000/year; CI,

0.04 to 0.39; P ¼ 0.025) and nearly in parallel before 2009

(i.e., bS�pre is nonsignificant in the “By Sex” column of

Table 4). The trend in rates of mental health visits acceler-

ated after 2009 and was nonlinear, with slope ¼ bpostþ
2 � bS�post2 � ðY � 2009Þ ¼ 1.87 þ 2�–0.07 � ðY � 2009Þ.
The significant S � Tpost interaction indicates that the rates

rose faster for females after 2009. The change in slopes for

males in 2009 (i.e., ðbpost � bS�postÞ � ðbpre � bS�preÞ in

Table 4) was 0.56 visits/1000/year2 (CI, –0.17 to 1.29;

P ¼ 0.066). However, the change in slopes for females (i.e.,

ðbpost þ bS�postÞ � ðbpre þ bS�preÞ) was 2.76 visits/1000/year2

Table 2. Ontario Adolescents with a Mental Health Emergency Department (ED) Visit.

2003 2009 2017

Mental Health Code on Visit? Mental Health Code on Visit? Mental Health Code on Visit?

Yes No Yes No Yes No

n 9131 172,447 11,223 186,486 17,696 167,264
Age, y, mean + SD 15.40 + 1.31 15.03 + 1.44 15.46 + 1.30 15.08 + 1.43 15.43 + 1.33 15.04 + 1.44
Neighborhood income

quintile, n (%)
Missing 122 (1.3) 1922 (1.1) 184 (1.6) 1979 (1.1) 140 (0.8) 712 (0.4)

1 1960 (21.5) 32,017 (18.6) 2468 (22.0) 34,942 (18.7) 3857 (21.8) 30,864 (18.5)
2 1909 (20.9) 33,025 (19.2) 2212 (19.7) 35,316 (18.9) 3372 (19.1) 30,325 (18.1)
3 1799 (19.7) 34,677 (20.1) 2109 (18.8) 37,525 (20.1) 3451 (19.5) 33,417 (20.0)
4 1702 (18.6) 35,871 (20.8) 2196 (19.6) 39,113 (21.0) 3403 (19.2) 34,955 (20.9)
5 1639 (17.9) 34,935 (20.3) 2054 (18.3) 37,611 (20.2) 3473 (19.6) 36,991 (22.1)

Sex, n (%) Female 5335 (58.4) 79,135 (45.9) 6460 (57.6) 88,642 (47.5) 11,048 (62.4) 82,537 (49.3)
Male 3796 (41.6) 93,312 (54.1) 4763 (42.4) 97,844 (52.5) 6648 (37.6) 84,727 (50.7)

Rural, n (%) Missing 69 (0.8) 1,263 (0.7) 69 (0.6) 750 (0.4) 132 (0.7) 665 (0.4)
No 7,413 (81.2) 128,438 (74.5) 9,202 (82.0) 146,031 (78.3) 14,910 (84.3) 138,213 (82.6)
Yes 1,649 (18.1) 42,746 (24.8) 1,952 (17.4) 39,705 (21.3) 2,654 (15.0) 28,386 (17.0)

This table reports demographic characteristics of adolescents who had at least 1 ED visit during the years 2003, 2009, and 2017. Demographics are reported
separately for adolescents with at least 1 mental health visit and separately for all other youths with ED visits. The years 2003 and 2017 were selected because
they were the starting point and endpoint of our data series, and 2009 was selected because it was the year when the slope of the trend changed. However,
our regression models in Tables 3 and 4 and Figure 1 are based on the entire series of annual rates from 2003 to 2017.
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(CI, 2.03 to 3.49; P < 0.001). As a result, the rate of mental

health visits for females rose 95% from 2009 to 2017, com-

pared with 56% for males.

Interpretation

This study examined parallel time series of rates of self-harm

and mental health ED visits using methods that could iden-

tify discontinuous or nonlinear changes in rates of change,

that is, accelerations or decelerations in rates. We found that

from 2003 to 2009, rates of adolescents with self-harm visits

declined for both sexes. Rates of adolescents with mental

health visits increased only slightly. Starting in 2009,

however, rates of adolescent ED visits for both self-harm

and mental health concerns have increased rapidly in

Ontario. These rates were higher and increased faster among

females. These findings are consistent with extensive prior

literature on adolescent ED visits for self-harm2-4,10 and

mental health conceerns11-16 In particular, rates of suicidal

attempts and suicidal ideation among US children and ado-

lescents almost doubled over the period from 2007 to 2015.28

Likewise, from 2011 to 2015, there was a 28% increase in

psychiatric ED visits per 1000 youth in the United States.29

So, what happened starting in 2009? Our data provide no

evidence about this, but we see at least 2 non–mutually-

exclusive explanations to be explored in future research.
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Figure 1. Rates of adolescents with self-harm emergency department (ED) visits: 2003 to 2017. (A) Rates of adolescents having a self-harm
ED visit, per thousand adolescents in the population, as a function of time. The fitted lines are from the discontinuity regression reported in
the “All Youths” columns of Table 3. (B) Rates of adolescents having a self-harm ED visit by sex. The fitted lines are from the regression
reported in the “By Sex” columns of Table 3. (C) Rates of adolescents having a mental health ED visit. The fitted lines are from the regression
reported in the “All Youths” columns of Table 4. A quadratic term is included in the regression model for mental health visits for year
�2009. (D) Rates of adolescents having a self-harm ED visit by sex. The fitted lines are from the regression reported in the “By Sex” columns
of Table 4.
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First, rates of self-harming behavior and mental disorders

may have increased in the Ontario adolescent population.

If more adolescents self-harmed or became mentally ill, then

it is likely that more youths would visit the ED. There are 2

social factors starting about this time that might have

increased the stress experienced by adolescents. On one

hand, there might have been familial stress associated with

the financial crisis of 2008. On the other hand, the iPhone

first appeared in 2007, and the use of smartphones has

increased greatly since that time. Engagement with social

media could lead to increased rates of self-harm, at least

for vulnerable adolescents,30 in several ways: by normal-

izing it, by triggering it, by eliciting emulation of self-

harming behaviors, or by exposing youths to cyber

bullying.31-35 Conversely, social media may also benefit

troubled adolescents by providing them with opportunities

to mitigate social isolation and find encouragement for

seeking treatment.31,33,34,36,37

Second, independent of the population rates of self-harm

and mental disorder, adolescents with these problems may

have become more likely to visit the ED after 2009. Geu-

layov et al.38 estimated that for each youth who presents at a

hospital with self-harm, there are several hundred who self-

harm but do not present. If so, even a small increase in the

proportion of such youths who present at the ED would

greatly increase rates of ED visits. There were intensive

anti-stigma campaigns during this period.39 These efforts

to destigmatize mental illness might have helped adolescents

seek care for mental health problems or helped families seek

care for them, whether or not the adolescents sought it.40,41

To the degree that increasing ED visits for these problems

reflects increased care seeking for acute problems, the

increased rate of youths visiting the ED could be viewed

as positive, compared with the potential consequences of

distressed youths not seeking care at all.

Implications

With these increasing rates of adolescents presenting to the

ED for self-harm or mental disorders and the importance of

ensuring they receive good care, we need to find better ways

to connect adolescents to mental health and social services

during or following their visit.42 Possible solutions include

integration of psychiatric emergency services into regional

EDs43 and/or better integration between ED and community

mental health services.44 Unfortunately, many hospitals do

not have access to local mental health consultants, particu-

larly in sparsely populated regions.45,46 Therefore, some

youths receive limited emergency mental health assessments

and/or follow-up outpatient mental health care.47-49 This gap

might be addressed by using videoconferencing technology

to facilitate assessments in the ED setting by mental health

specialists located in other settings.50 Community mental

health follow-up after self-harm has been associated with

reduced likelihood of repeat self-harm,51 but evidence on

whether youths can be successfully connected to mental

health services from the ED is mixed.47,52,53 Efforts should

be made to increase the supply and accessibility42 of

evidence-based treatments54-56 for adolescents who self-

harm or have mental health problems and where possible

to deliver these services to them before they present to the

Table 3. Discontinuity Regressions for Rates of Youths with Self-
Harm Visits.

All Youths By Sex

Covariate B SE P B SE P

Tpre –0.18 0.03 <0.001 –0.18 0.03 <0.001
Tpost 0.31 0.02 <0.001 0.32 0.02 <0.001
Sex 0.93 0.09 <0.001
Sex � Tpre –0.10 0.03 0.001
Sex � Tpost 0.24 0.02 <0.001

The “All Youths” columns report results from the regression of rates of
adolescents having a self-harm emergency department (ED) visit, per thou-
sand adolescents in the population, as a function of time (see Figure 1A):

SH=1000 ¼ aþ Tpre bpre þ Tpost bpost þ E:

Adjusted R2 ¼ 0.95. The “By Sex” columns report results from the regres-
sion of rates of adolescents having a self-harm ED visit by sex (see Figure
1B):

SH=1000 ¼ aþ Tpre bpre þ Tpost bpost þ S bS þ S Tpre bS�pre

þ S Tpost bS�post þ E:

Adjusted R2 ¼ 0.98.

Table 4. Discontinuity Regressions for Rates of Youths with Men-
tal Health Visits.

All Youths By Sex

Covariate B SE P B SE P

Tpre 0.22 0.10 0.058 0.21 0.09 0.025
Tpost 1.84 0.23 <0.001 1.87 0.20 <0.001
Tpost

2 –0.07 0.03 0.035 –0.07 0.03 0.009
Sex 2.12 0.31 <0.001
Sex � Tpre –0.10 0.09 0.256
Sex � Tpost 1.00 0.20 <0.001
Sex � Tpost

2 –0.04 0.03 0.104

The “All Youths” columns report results from the regression of rates of
adolescents having a mental health emergency department (ED) visit, per
thousand adolescents in the population, as a function of time. Following
2009, time has both a linear and quadratic term (see Figure 1C):

MH=1000 ¼ aþ Tpre bpre þ Tpost bpost þ T2
post bpost2 þ E:

Adjusted R2 ¼ 0.98. The “By Sex” columns report results from the regres-
sion of rates of adolescents having a self-harm ED visit by sex (see
Figure 1D).

MH=1000 ¼ aþ Tpre bpre þ Tpost bpost þ T2
post bpost2 þ S bS

þ S Tpre bS�pre þ S Tpost bS�post þ S T2
post bS�post2 þ E:

Adjusted R2 ¼ 0.99.
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ED. The development and implementation of such interven-

tion strategies should be informed by research on the specific

care that youths with self-harm or mental health disorders

received before, during, and following their presentations to

the ED. Our results suggest that Ontario’s destigmatization

campaigns may have succeeded in increasing adolescent ED

access for self-harm and mental illness. This is a great

accomplishment, but unfortunately, it is not clear that there

was an adequate increase in mental health treatment capa-

cities to accommodate the surge in adolescents presenting at

EDs with self-harm or mental health disorders. Finally, the

concurrence of the inflection points in both time series with

the advent of internet-connected mobile devices should

prompt increased research on the psychological impacts of

social media.

Limitations

This was an observational study using administrative data,

and it was subject to the weaknesses of such data.57 Admin-

istrative records have limited information about many fac-

tors relevant to explaining self-harming behavior, including

gender identification (as opposed to sex), sexual preference,

fine-grained information about economic disadvantage,

racial and ethnic affiliations, or scores on validated measures

of mental disorders. Coders have less than perfect agreement

in assigning ICD-10 codes to ED visits, and they likely

undercount the prevalence of some problems. Likewise,

these records lack information about the patient’s motivation

for visiting the ED, in particular, whether the youth was

seeking help or was brought unwillingly by others. In addi-

tion, many of the ICD-10 codes reported here have limited

validation in the ED setting, particularly for this population,

and therefore cases may be misclassified. Indeed, the codes

for both self-harm and mental disorders likely undercount

both problems in the ED population.24,25,58,59 There could

also have been variability over time in how ICD-10 codes for

self-harm were used. If so, some of the historical changes in

the rates of self-harming behavior may have reflected

changes in the understanding of self-harm by ED personnel.

In particular, destigmatization campaigns may also have

affected ED physicians, raising their awareness of the pre-

valence of self-harm and mental health problems. It is

possible that physicians may “see” and therefore code more

self-harm or mental health problems. To our knowledge, no

one has investigated how destigmatization affects physi-

cians’ practice. Finally, the data are from Ontario and may

not generalize to other jurisdictions.60

Conclusions

Rates of adolescent ED visits for self-harm and mental dis-

orders have more than doubled since 2009 in Ontario. More

research is required on the factors that may promote the risks

of self-harm and mental health disorders, including the

social determinants of health. More research is also required

to understand the factors affecting which of the many ado-

lescents who self-harm or who suffer from mental disorders

will present to the ED and the causes of sex differences in

these uses of the ED. Finally, there is an urgent need for

strategies to connect adolescents who visit the ED with

appropriate treatments and services.
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