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Abstract 

Background  Self-harm is a leading cause of morbidity and mortality globally, though the prevalence tends to be 
highest among adolescents. As an indicator in suicide surveillance, the incidence of self-harm is useful because it is 
sensitive to social, environmental, and economic conditions. During the COVID-19 pandemic, the epidemiology of 
self-harm has varied across contexts. This study aims to investigate the changes in self-harm emergency department 
visits in 2020 compared to a pre-pandemic period in 2018–2019.

Methods  Self-harm emergency department visits were extracted from the Canadian Hospitals Injury Reporting and 
Prevention Program database from 2018 to 2020. We compared the data in 2020 with the pre-pandemic baseline in 
2018–2019. We examined the changes in volume, the percentages of self-harm cases among all intentional injuries by 
sex, age group, and the proportions of self-harm cases by method of injury. We also quantified the time trends of the 
percentages of self-harm cases among all intentional injuries using Joinpoint regression.

Results  The overall volume of emergency visits related to self-harm was higher in 2020 during weeks 24–51 com-
pared to the average volumes for the same weeks of 2018–2019. Percentage of self-harm among all intentional injury 
emergency department visits was significantly higher by 6.1% among females (p < 0.05) and by 5.3% among males in 
2020 than in 2018–2019 (p < 0.05). The 11-to-18-year age group showed an increase in the percentage of self-harm 
among all intentional injury emergency department visits by 7.4% in 2020 when compared to 2018–2019. Time trend 
analyses showed that the percentages of self-harm among all intentional injury emergency department visits were 
higher during weeks 4–52 in 2020 than in 2018–2019, for both males and females.

Conclusions  The percentage of emergency department visits related to self-harm among all intentional injury visits 
were higher during 2020 than in 2018–2019. These results underscore the importance of continued surveillance of 
self-harm in Canada to better understand the sociodemographic factors affecting self-harm and to inform the preven-
tion strategies and policies.
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Background
Globally, self-harm is a leading cause of morbidity and 
mortality (World Health Organization 2012, 2014; Vigo 
et  al. 2020). Self-harm includes acts of self-poisoning 
or self-injury resulting in fatal or non-fatal outcomes 
(National Collaborating Centre for Mental Health 2004; 
Stewart et  al. 2017). In Canada, self-harm is among the 
largest relative causes of disability-adjusted life years 
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among non-communicable disease groups (Vigo et  al. 
2020). In the context of a public health approach to sui-
cide prevention, the epidemiology of self-harm is impor-
tant for surveillance because it is sensitive to changes in 
social, environmental, and economic conditions (Skin-
ner et al. 2017). Preventing self-harm and providing care 
for people who experience self-harm-related injuries is a 
public health and health system priority in Canada (Jes-
sula et al. 2022).

The prevalence of self-harm has varied over time and 
across contexts, with a global trend of higher prevalence 
among adolescents (Gillies et  al. 2018; Lim et  al. 2019). 
Data from the USA showed that the total number of 
emergency department (ED) visits for self-harm was sta-
ble between 2006 and 2013; however, the rate was highest 
in the 15–19 age group (Canner et al. 2018). In Ireland, 
rates of self-harm ED visits increased by 22% between 
2007 and 2016 among 10–24 year old age group, with a 
pronounced increase for females (Griffin et  al. 2018). 
The Multicentre Study of Self-harm in England showed 
a decrease in rates of self-harm ED visits among men and 
women from 2003 to 2006, and an increase from 2007 to 
2012 (Clements et al. 2016). In Canada, self-harm hospi-
talizations declined from 1994 to 2014, though large sex 
differences were evident, as the rate among females aged 
15–19 years old was 3.5 times higher than among males 
(Skinner et al. 2016). Substance use-related self-harm ED 
visits also increased in Canada from 2011 to 2019 (Cam-
peau et al. 2022). In Ontario, self-harm ED visits among 
adolescents increased by 135% from 2009 to 2017 (Gard-
ner et al. 2019).

Since the onset of the COVID-19 pandemic, the effects 
of COVID-19 on suicide and injuries associated with self-
harm have been well investigated (Hawton et  al. 2021; 
Holmes et al. 2020). Data from the Survey on COVID-19 
and Mental Health in Canada showed that the prevalence 
of recent suicidal ideation increased from 2.7% in 2019 
to 4.2% in fall 2021 (Liu et al. 2022). Administrative data 
from Canada revealed a 7% drop in the volume of self-
harm ED visits for the period March 2020 to June 2021 
in comparison with 2019 (Canadian Institute for Health 
Information 2021). This pattern varied by age and sex; 
females aged 10–24 years showed a 10% increase in the 
volume of self-harm ED visits from October 2020 to June 
2021 (Canadian Institute for Health Information 2021). 
However, there might be a disparity between the vis-
its captured by data from the Canadian Hospitals Injury 
Reporting and Prevention Program (CHIRPP) and those 
recorded in hospital administrative data (Johnson et  al. 
2019). A previous study found that data from CHIRPP 
captured more self-harm-related visits than hospital 
administrative data for the age group 6 to 17.99  years 
(Johnson et al. 2019).

To support a public health approach to prevent sui-
cides and injuries associated with self-harm, ongoing 
surveillance of self-harm is needed to support policy 
and programming efforts. Using data from CHIRPP, the 
objectives of this study were to: (1) investigate changes in 
the volume of self-harm ED visits during the pandemic 
in 2020 compared to data from a pre-pandemic baseline 
period (2018–2019 average); (2) estimate self-harm ED 
visits as a percentage of all intentional cases by sex, age 
group, and distribution by method of injury in 2020 com-
pared to 2018–2019; and (3) investigate the time trends 
in self-harm ED visits as a percentage of all intentional 
injury cases in 2020 compared to 2018–2019.

Methods
Data source
For this cross-sectional study, we used data from the 
Canadian Hospitals Injury Reporting and Prevention 
Program (CHIRPP). CHIRPP is an ED-based sentinel 
surveillance system launched in 1990; the system tran-
sitioned to an electronic format in 2011 (Public Health 
Agency of Canada 2020). The system involves a collabo-
ration between the Public Health Agency of Canada, 
eleven pediatric hospitals, and nine general hospitals in 
Canada (Public Health Agency of Canada 2020). CHIRPP 
was not created to produce nationally representative inci-
dence estimates of specific types of injuries and poison-
ings. CHIRPP collects data about patients that visit the 
ED due to an injury or poisoning, including information 
on the factors and mechanisms surrounding such inju-
ries. For each visit, details about how the injury occurred 
are provided by the patient or accompanying caregiver, 
and clinical information is recorded by the attending 
physician on a CHIRPP form. Additional details about 
CHIRPP, including data quality procedures, have been 
reported elsewhere (Crain et al. 2016).

Study population
ED visits by patients aged 5 and older were eligible for 
inclusion in our analysis. We used this lower age bound-
ary to be consistent with other studies on self-harm, 
suicide attempts, and suicide deaths among pediat-
ric populations (Burstein et  al. 2019; Ruch et  al. 2021). 
Records with missing date of birth were excluded from 
the data extraction.

Case selection
The primary outcome for this study was ED visits 
related to self-harm injuries. We searched the CHIRPP 
database for self-harm-related visits on May 12, 2022. 
All records with the injury date between January 1, 
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2018, and December 31, 2020, were identified using 
either of the two variables, intent of injury or narrative 
description of the injury.

The intent of injury variable includes codes for 
ED visits related to intentional (self-harm, violence, 
assault, and child maltreatment) and unintentional 
(accidental) injuries. This was used to identify inten-
tional injury and self-harm ED visits. Some visits 
related to self-harm were incorrectly coded as unin-
tentional cases (Campeau et  al. 2022), though details 
about the case were reported in the free-text field, 
narrative description of the injury, in the database. We 
identified additional self-harm-related injuries in the 
narrative descriptions related to self-inflicted injury, 
non-suicidal self-injury, self-mutilation, self-burning, 
suicide attempts, and suicide and then extracted all 
self-harm-related visits for analysis.

We conducted text comparisons of the narrative 
description of the injury for all unintentional cases 
using the keywords found in text fields of the con-
firmed self-harm injury cases. The keyword search 
was followed by manual identification and confirma-
tion of cases by reading through each narrative. The 
keywords included French and English terms such as 
“suicide,” “ideation,” “anxiety,” or “ingestion” and vari-
ations thereof, and the comparisons were conducted 
using SAS 9.4 and Microsoft Excel 2016. Figure  1 
shows the process for identifying self-harm-related 
visits.

Data analyses
ED visit volumes
The percent changes of ED visit volumes for self-harm, 
all intentional injuries, and all ED cases in 2020 in com-
parison with the weekly average volumes of 2018–2019 
were computed. The pre-pandemic cutoff was set at week 
11 of 2020 (mid of March) as that aligns with the time 
when COVID-19-related public health measures were 
first introduced in Canada (Canadian Institute for Health 
Information 2022). Week 52 was excluded due to the var-
iable number of days (2–5) in that week over the 3-year 
period (2018–2020).

Descriptive analyses
To describe self-harm ED visits, data from 2020 and 
2018–2019 were compared by age, sex, and methods of 
injuries. To examine the distribution by sex and age group 
(5–10, 11–18, 19–29, 30–64, 65, and above), self-harm 
ED visits were calculated as a percentage of all inten-
tional injuries ED visits for 2018–2019 and 2020 using 
SAS® 9.4. We used all intentional injuries as the denomi-
nator to calculate percentages of self-harm to avoid the 
impact of the volume changes in unintentional injuries 
during the pandemic. During the early part of the pan-
demic (March 2020 to May 2020), significantly fewer ED 
visits related to unintentional injuries were reported for 
children and adolescents (Keays et al. 2020). Similarly, a 
significant decrease was reported in the ED visits related 
to accidental fall injuries among all age groups between 

Fig. 1  Case selection of self-harm and all intentional injuries in Canadian Hospitals Injury Reporting and Prevention Program, 2018–2019 and 2020
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March 2020 and September 2020 (Canadian Institute for 
Health Information 2021). Since unintentional injuries 
constitute a majority of cases in CHIRPP, including them 
as a denominator may have “diluted” any effect.

To examine the distribution of self-harm ED visits by 
methods of injuries, percentage of self-harm ED visits for 
each method of injury among all self-harm ED visits were 
computed. The methods used for self-harm included 
four categories—poisoning, cut, no injury detected, 
and others. No injury detected included those who pre-
sented to the ED with thoughts of self-harm or suicidal 
ideation, and no injury was detected. Others included 
burns, asphyxiation, ingestion of foreign body, electric 
injury, sprains/strains, fractures, head injury, drowning, 
and injury to specific body structures (muscle, blood 
vessel, nerve) or internal organs. Pearson’s chi-square 
test with 95% confidence intervals was used to compare 
percentage of self-harm ED visits for the years 2020 and 
2018–2019.

Trend analyses
Joinpoint Regression Program was used to compare 
weekly percentages of self-harm cases among all inten-
tional injury cases in 2020 with the average weekly per-
centages in 2018–2019 by sex (National Cancer Institute 
2022). Joinpoint Regression Program (version 4.9.0.0) 
detects inflection points and determines whether weekly 
percent changes (WPC) of segments are significantly 
different from zero (alpha = 0.05), with 95% confidence 
intervals (National Cancer Institute 2022).

Results
ED visit volumes
The overall volume of self-harm ED visits was higher in 
2020 during weeks 24–51 compared to the average vol-
umes for the same weeks of 2018–2019 (Fig. 2). Volumes 
for all intentional and all ED visits showed a decrease for 
the first 12  weeks after pandemic (weeks 11–23); how-
ever, not much change was seen in their volumes from 
weeks 24–51 in 2020 compared to 2018–2019.

Descriptive analyses
A total of 5889 self-harm cases (41% of all intentional 
cases) were reported to CHIRPP in 2020. A total of 9493 
self-harm cases (4843 in 2018 and 4650 in 2019) (34.1% 
of all intentional cases) were reported in 2018–2019 
(see Fig. 1). Figure 3 shows the percentages of self-harm 
among all intentional injury ED visits for both sexes, 
males and females. Females had a higher percentage of 
self-harm ED visits than males for both 2020 and 2018–
2019. Significant increase in the percentage of self-harm 
ED visits was seen in all groups during 2020 when com-
pared to 2018–2019. Percentage of self-harm ED visits 
were 6.1% higher for females and 5.3% higher in males 
in 2020 than in 2018–2019. Figure 4 shows the distribu-
tion of the percentage of self-harm cases out of all inten-
tional injury cases by age group. A significant increase in 
the percentage of self-harm visits was observed for the 
age group 11–18  years in 2020, whereas no significant 
differences were found for other ages. Table 1 shows the 
self-harm ED visits among males and females as a per-
centage of self-harm ED visits across each age group. Age 
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Both sexes Females Males
2018-19 2020 2018-19 2020 2018-19 2020

Self-harm 9493 5889 6529 4153 2963 1731
All intentional 27839 14362 14036 7893 13799 6458
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Fig. 3  Percentage of self-harm among all intentional injury emergency department visits comparing 2020 to 2018–2019, by sex, Canadian 
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Table 1  Percentage of self-harm emergency department visits by sex and age for 2018–2019 and 2020, Canadian Hospitals Injury 
Reporting and Prevention Program

*Chi-sq p value < 0.05 at 95% confidence interval; **missing sex for 2020, n = 3

Age groups 2018–2019 2020

Males N (%) Females N (%) Total N (%) p value Males N (%) Females N (%) Total N (%) p value

5 to 10 141 (57.1) 106 (42.9) 247 (100) < 0.0001* 73 (57.5) 54 (42.5) 127 (100) < 0.0001*

11 to 18** 1558 (23.9) 4955 (76.1) 6513 (100) 1023 (22.7) 3478 (77.3) 4501 (100)

19 to 29 392 (38.1) 636 (61.9) 1028 (100) 223 (44.8) 275 (55.2) 498 (100)

30 to 64 825 (54.4) 692 (45.6) 1517 (100) 364 (54.7) 302 (45.3) 666 (100)

65 and above 100 (62.1) 61 (37.9) 161 (100) 30 (57.7) 22 (42.3) 52 (100)
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group 11 to 18 years showed the maximum difference in 
the percentages of self-harm ED visits among males and 
females, where females accounted for > 75% of the self-
harm ED visits both in 2018–2019 and 2020.

Method of injury
Table 2 shows the percentage of self-harm ED visits for 
each method of injuries associated with self-harm in 
2020 compared to 2018–2019. The percentage of self-
harm cases showed a slight decrease in the percentage of 
self-harm due to cuts, and a slight increase due to poi-
soning in 2020 compared to 2018–2019.

Time trend analyses
Figure  5 shows the results of the Joinpoint regression 
analysis for the weekly percentages of self-harm out of 
all intentional injuries in 2020 in comparison with the 
weekly average percentages of 2018–2019 for males and 
females. Percentages of self-harm visits were higher dur-
ing weeks 4–52 in 2020 than in 2018–2019, for both 
males and females. A significant decline in percentage of 
self-harm visits was seen in 2018–2019 (weeks 0–32 for 

females; weeks 0–38 for males), followed by a non-signif-
icant increase. However, both males and females showed 
a non-significant increase in the percentage of self-harm 
until week 16 in 2020, followed by a significant decrease 
between weeks 16–52.

Discussion
This study examined trends in self-harm-related ED vis-
its before and during the COVID-19 pandemic using 
a Canadian sentinel surveillance system. The ED visit 
volumes showed an increase percentage for self-harm 
during weeks 24–51 in 2020, a pandemic period, com-
pared to 2018–2019 (Fig.  2). Among all intentional 
ED visits, self-harm visits increased by 5.3% for males, 
and 6.1% for females in 2020 compared to 2018–2019 
(Fig.  3). Age group-specific comparisons revealed a sig-
nificant increase of 7.4% for self-harm ED visits for ages 
11 to 18 years in 2020 compared to 2018–2019 (Fig. 4). 
There was a slight decrease in injuries related to cuts 
and a slight increase in injuries related to poisoning in 
2020 compared to 2018–2019 (Table  2). Soon after the 

Table 2  Percentage of self-harm emergency department visits by method of injury comparing 2020 to 2018–2019, all age groups, 
both sexes, Canadian Hospitals Injury Reporting and Prevention Program

*Chi-sq p value < 0.05 at 95% confidence interval

2018–2019 (N = 9493) 2020 (N = 5889) p-value

n % (95% CI) n % (95% CI)

Poisoning 4655 49.0 (48.0, 50.0) 3028 51.4 (50.1, 52.7) 0.01*

Cuts 2011 21.1 (20.4, 22.0) 1141 19.4 (18.4, 20.4)

No injury reported 1697 17.9 (17.1, 18.7) 1022 17.4 (16.4, 18.3)

Other 1130 11.9 (11.3, 12.6) 698 11.9 (11.0, 12.7)
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Hospitals Injury Reporting and Prevention Program. Pandemic period between weeks 11 and 51 as indicated by dotted vertical line. WPC—weekly 
percent change; *represents significantly different from zero at the α = 0.05 level
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implementation of first public health measures (week 
11) in 2020 (Government of Canada 2021), a significant 
decline in the percentage of self-harm ED visits was seen 
during weeks 16–52 for both males and females (Fig. 5). 
However, trend analyses showed overall weekly per-
centages of self-harm to be higher in 2020 compared to 
2018–2019 for both males and females.

The current evidence about the influence of COVID-
19 pandemic on self-harm ED visits and hospitalizations 
and ED visits in Canada is limited. Data from the Cana-
dian Institute of Health Information showed a decrease 
of 7% in volume of self-harm ED visits among ED visits 
for the period March 2020 to June 2021 compared with 
2019 (Canadian Institute for Health Information 2021). 
This data showed larger decreases in the volume of self-
harm ED visits in the first few months (Canadian Insti-
tute for Health Information 2021), which is consistent 
with our study. However, the percent change in volume 
of self-harm-related ED visits in our study was higher 
for most weeks later (weeks 24–51). This higher percent 
change in the volume of self-harm-related ED visits in 
our study should be interpreted with caution as CHIRPP 
data are not nationally representative. Another study that 
investigated trends in service use for acute mental health 
before and during the first 12  months after the onset 
of the COVID-19 pandemic found the rate of ED visits 
for intentional self-injury dropped by 33% in April 2020 
compared to April 2019 and had returned to near pre-
pandemic levels by August in Ontario, Canada (Saunders 
et al. 2021).

Canada first instituted public health measures to 
reduce the spread of COVID-19 in March 2020. These 
measures intensified and were relaxed in response to each 
wave of the pandemic during the following 12-month 
period. In our study, ED visit volumes decreased for all 
injury types (self-harm, intentional, all ED visits) around 
week 11 in 2020, which corresponds to when Canada 
announced its first virus containment policies and pub-
lic safety measures (Desson et  al. 2020; Government of 
Canada 2021). The initial decline in ED visits was fol-
lowed by a steady increase in the visit volumes for self-
harm starting around week 24, which corresponds to the 
period when the number of new cases had stabilized at 
a low rate across Canada (Government of Canada 2021). 
The percentage change in volume for self-harm-related 
ED visits continued to show a positive trend after week 
24 in 2020, even though COVID-19 spiked a few times 
later in 2020 (Government of Canada 2021). It is possible 
that the hesitancy and fear of seeking medical attention 
might have decreased over the course of pandemic, with 
people more comfortable presenting to hospitals with 
non-COVID-19-related conditions.

Internationally, there are mixed findings on how the 
pandemic affected self-harm-related visits to hospi-
tals. A recent systematic review investigated the global 
impact of the COVID-19 pandemic on self-harm and 
suicidal behavior (John et  al. 2020), where few studies 
reported a decrease in the self-harm cases (Hawton et al. 
2021; Kapur et al. 2021); others reported no change or an 
increase during certain phases of the lockdown period 
during pandemic (Iob et  al. 2020; McIntyre et  al. 2021; 
Ueda et  al. 2021). This variation highlights the need of 
continued public health surveillance to understand how 
the pandemic might affect the epidemiology of self-harm 
in Canada and across the globe. The time trend analy-
sis in our study showed a steady decline in the percent-
ages of self-harm ED visits during the pandemic period 
for both males and females, when an increase was seen 
in percentages of self-harm ED visits for weeks 32–52 
for females, and weeks 38–42 for males during the pre-
pandemic years. This steady decline during the pandemic 
period might be due to the interaction of the public 
health measures with other personal and socioeco-
nomic factors affecting self-harm and should be further 
explored.

Similar to the trends reported pre-pandemic (Bethell 
et  al. 2013; Gardner et  al. 2019; Gillies et  al. 2018), our 
study results showed higher percentages of self-harm 
ED visits for females when compared to males, espe-
cially for the age group 11–18  years old. Females have 
shown higher prevalence for self-harm across the globe 
in the past decade (Gardner et  al. 2019; Hawton et  al. 
2012; McManus et  al. 2014; Ohlis et  al. 2020). Previous 
studies on the factors mediating these sex differences in 
self-harm found certain clinical and behavioral factors 
to have a higher association with females. For example, 
depression and anxiety were reported to have a higher 
association with self-harm among females than in males 
(Kerfoot et al. 1996; Allison et al. 2001). While the self-
harm rates are higher among females than in males, both 
sexes have shown to have higher risk profiles for adverse 
outcomes (criminality, violence, substance abuse) when 
compared to people with no self-harm behaviors (Ohlis 
et al. 2020).

Another trend similar to the existing evidence (Gillies 
et al. 2018; Lim et al. 2019) was the higher percentages of 
self-harm ED visits present for adolescents (11–18 years) 
during pandemic when compared to pre-pandemic per-
centages. Since the start of the pandemic period in 2020, 
many cross-sectional studies on the impacts of COVID-
19 and related public health measures on the mental 
health of children and adolescents have been published 
(Chadi et  al. 2022). However, it is difficult to draw con-
clusions with no pre-pandemic comparisons in the pub-
lished cross-sectional studies (Chadi et al. 2022). Limited 
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evidence suggests there have been small increases in sui-
cidal ideation and attempts among adolescents during 
pandemic compared to pre-pandemic, with possibility of 
differential impacts among high-risk populations (Chadi 
et al. 2022). Risk factors for self-harm during childhood 
and adolescence include being bullied and exposure to 
intimate partner violence at home (Lereya et  al. 2013). 
This emphasizes the need for concrete actions to be 
taken to prevent injuries associated with self-harm by 
better identifying and addressing mental health among 
children and adolescents.

The methods used for self-harm were relatively 
unchanged during pandemic, with poisoning being 
the most prevalent method. A similar study reported 
an increase in the percentage of self-harm cases due to 
poisoning, but the difference was not statistically sig-
nificant (McIntyre et  al. 2021). Our study findings add 
to the current evidence of the impact of the pandemic 
on self-harm in Canada. However, the results should be 
interpreted with caution as CHIRPP is not representative 
of the Canadian population and although some suicides 
were captured in our study, CHIRPP underestimates 
fatalities (Crain et  al. 2016). Three additional hospitals 
reported to CHIRPP in 2020, and their contributions to 
the percentages of self-harm ED visits were negligible, 
while the other hospitals were same across 2018, 2019, 
and 2020. The percentage change compared between 
these time periods reduces the influence of the non-
representativeness on the findings except where noted 
previously. However, some hospitals were more or less 
capable of capturing the cases that did present during the 
pandemic, due to maintenance or a reduction in hospital 
staff. Other factors that might have affected the report-
ing of cases could be the changes in the referral patterns 
to the reporting hospitals or to other hospitals near the 
reporting hospitals. Therefore, the percentage increases 
found in our study might be a conservative estimate and 
might underestimate the true percentage change. Data 
analyses were done after additional time was provided to 
those sites for data entry. There might have been provin-
cial differences in the percentages of self-harm ED vis-
its; however, quantification of the provincial differences 
would be beyond the scope of this study and should be 
investigated in future studies.

Conclusions
The current research suggests an increase in the per-
centages of self-harm cases among all intentional inju-
ries in Canada for both males and females, and among 
adolescents aged 11–18  years in 2020 compared to 
2018–2019. Females had higher percentages of self-
harm than males both pre- and during the COVID-19 

pandemic. The pandemic might continue to have dif-
ferential influence on individuals based on age, sex, and 
other socioeconomic characteristics, so it is critical that 
self-harm-related injuries are tracked throughout the 
COVID-19 pandemic to provide valuable information 
regarding its impacts on health care and inform preven-
tion and intervention strategies.
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