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chronologiques dans la population
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Abstract
Objectives: Suicide is a complex global public health issue. The objective of this study was to assess time trends in suicide
mortality in Canada by sex and age group.

Methods: We extracted data from the Canadian Vital Statistics Death Database for all suicide deaths among individuals aged
10 years and older based on International Statistical Classification of Diseases and Related Health Problems, Ninth Revision (E950-
959; 1981 to 1999) and International Statistical Classification of Diseases and Related Health Problems, 10th Revision (X60-X84,
Y87�0; 2000 to 2017) for a 37-year period, from 1981 to 2017. We calculated annual age-standardized, sex-specific, and age
group-specific suicide mortality rates, and used Joinpoint Regression for time trend analysis.

Results: The age-standardized suicide mortality rate in Canada decreased by 24.0% from 1981 to 2017. From 1981 to 2007,
there was a significant annual average decrease in the suicide rate by 1.1% (95% confidence interval,�1.3 to�0.9), followed by
no significant change between 2007 and 2017. From 1981 to 2017 and from 1990 to 2017, females aged 10 to 24 and 45 to 64
years old, respectively, had a significant increase in suicide mortality rates. However, males had the highest suicide mortality
rates in all years in the study; the average male-to-female ratio was 3.4:1.

Conclusion: The 3-decade decline in suicide mortality rates in Canada paralleled the global trend in rate reductions.
However, since 2008, the suicide rate in Canada was relatively unchanged. Although rates were consistently higher among
males, we found significant rate increases among females in specific age groups. Suicide prevention efforts tailored for adult
males and young and middle-aged females could help reduce the suicide mortality rate in Canada.

Abrégé
Objectif : Le suicide est une question de santé publique complexe et mondiale. L’objectif de la présente étude était d’évaluer
les tendances temporelles de la mortalité par suicide au Canada selon le sexe et le groupe d’âge.

Méthodes : Nous avons extrait des données de la Base de données canadienne sur les décès (CVSD) pour tous les décès par
suicide chez les personnes de 10 ans et plus, d’après la CIM-9 (E950-959; 1981-1999) et la CIM-10 (X60-X84, Y87�0; 2000-
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2017) pour une période de 37 ans, de 1981 à 2017. Nous avons calculé des taux de mortalité par suicide annuels normalisés
pour l’âge, spécifiques au sexe et au groupe d’âge, et nous avons utilisé une régression du modèle Joinpoint pour l’analyse des
tendances temporelles.

Résultats : Les taux de mortalité par suicide normalisés pour l’âge au Canada ont diminué de 24,0 % de 1981 à 2017. De 1981
à 2007, il y a eu une diminution moyenne annuelle significative du taux de suicide de 1,1 % (IC à 95 % -1,3 à -0,9), suivie d’un
changement non significatif entre 2007 et 2017. De 1981 à 2017 et de 1990 à 2017, les femmes âgées de 10 à 24 ans et de 45 à
64 ans, respectivement, ont représenté une augmentation significative des taux de mortalité par suicide. Cependant, les
hommes avaient les taux de mortalité par suicide les plus élevés dans toutes les années de l’étude, le rapport moyen homme à
femme était de 3,4:1.

Conclusion : La baisse des taux de mortalité par suicide durant trois décennies au Canada était parallèle aux tendances
mondiales de réduction des taux. Toutefois, depuis 2008, le taux de suicide au Canda est relativement inchangé. Bien que les
taux aient été régulièrement plus élevés chez les hommes, nous avons observé des hausses de taux significatives chez les
femmes de groupes d’âge spécifiques. Des initiatives de prévention du suicide adaptées pour les hommes adultes et les femmes
jeunes et d’âge moyen pourraient aider à réduire le taux de mortalité par suicide au Canada.
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Introduction

Suicide prevention is a key public health priority for com-

munities, governments, and international organizations.1 In

2014, the World Health Organization (WHO) called on all

member states to develop national suicide prevention strate-

gies.1 This was an effort to encourage investment in coordi-

nated and evidence-based approaches to prevention and to

achieve the goal of reducing the incidence of suicide by 10%
by 2020.1 Furthermore, the United Nations includes prevent-

ing suicide in its health-related Sustainable Development

Goals (SDGs) through a goal to reduce premature mortality

by one-third, as measured by suicide mortality rates (SDG

indicator 3.4.2).2 According to their projections, if current

trends continue, Canada will not meet the SDG of reducing

suicide mortality by 33.0% by 2030.3

A recent analysis from the Global Burden of Disease

Study reported that the global age-standardized mortality

rate (ASMR) from suicide decreased by 32.7% between

1990 and 2016.3 This decline was driven by decreases in

63 countries, including China and India, which accounted

for 44.2% of all suicide deaths globally.3 By contrast, some

low- and middle-income countries in central Latin America

and Western sub-Saharan Africa, such as Zimbabwe

(96.2%), Jamaica (70.9%), Paraguay (70.4%), Zambia

(61.6%), and Belize (52.2%), experienced significant

increases in age-standardized suicide rates from 1990 to

2016.3

Recently, high-income countries including the United

States and the United Kingdom have experienced increases

in national suicide rates.4,5 From 1999 to 2017, the ASMR in

the United States increased by 33.0% from 10.5 to 14.0 per

100,000 population.5 In the United Kingdom, the ASMR

declined steadily from a peak of 14.7 per 100,000 in 1981

to 10.0 in 2007; the ASMR decreased slightly between 2013

and 2017, then increased by 11.8% from 10.1 to 11.2 suicide

deaths per 100,000 between 2017 and 2018.4 By contrast, a

previous study of Canada found that the ASMR decreased

by 27.8% between 1979 and 2012, from 14.4 to 10.4 per

100,000.6

In addition to wide variations in suicide mortality rates

across regions and countries, there are marked differences in

sex- and age group-specific rates.3,5-8 Globally, suicide rates

in 2016 were higher among males than females (15.6 vs. 7.0

deaths per 100,000) and between 1990 and 2017, the decline

in suicide rates was larger among females (�49.0%) com-

pared to males (�23.8%).3 Although suicide is the second

leading cause of death among those aged 15 to 29 years old,7

youth under 30 years old account for less than 30.0% of all

suicide deaths globally.3

The heterogeneity of trends in suicide mortality under-

scores the need to monitor patterns of suicide across sex and

age groups and identify opportunities for population-based

and targeted interventions. To support these aims, the WHO

recommended that all member states strengthen the capacity

and role of national suicide surveillance systems and track

progress toward global suicide rate reduction targets.1 In

Canada, the Federal Framework for Suicide Prevention Act

directed federal government agencies to make “publically

available existing statistics about suicide and related risk

factors.”9 The aim of this study was to examine trends in

suicide mortality in Canada by sex and age group from 1981

to 2017.

Methods

Study Design and Participants

This study used data from the Canadian Vital Statistics

Death Database, a national administrative database derived

from death certificates for all deaths registered in each prov-

ince and territory. From 1981 to 1999, suicide deaths were

classified using the International Statistical Classification of

Diseases and Related Health Problems, Ninth Revision
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(ICD-9), with the codes E950-959. Mortality data for this

period were obtained through a data sharing agreement

between the Public Health Agency of Canada and Statistics

Canada. Suicide mortality data were available for the popu-

lation aged 10 and older. From 2000 to 2017, the Interna-

tional Statistical Classification of Diseases and Related

Health Problems, 10th Revision (ICD-10) was used with

codes X60-X84 and Y87.0. Data for this period were

obtained from Statistics Canada Table 13-10-0392-01. Sui-

cide mortality data were available for the population aged 10

years and older. This surveillance study was based on aggre-

gated, deidentified secondary data shared with the Public

Health Agency of Canada under the purview of the federal

Statistics Act10 as well as data that are publicly available

online from Statistics Canada. Therefore, research ethics

board approval was not required. We used the Reporting of

studies conducted using observational routinely-collected

health data to report the results from this study.11

Procedure

Crude, age-specific, and sex-specific suicide mortality rates

were calculated for each year from 1981 to 2017. Age-

standardized suicide mortality rates (ASMRs) from 1981

to 1999 were calculated by the direct method of standardiza-

tion using the 2011 Canadian census population as the stan-

dard population. These data were obtained from Statistics

Canada Table 13-10-0800-01.12 Data for 2000 to 2017 were

already age-standardized using the 2011 standard population

by Statistics Canada. All rates are presented per 100,000

population. To examine sex differences, we calculated

male-to-female ratios of ASMR for each year.

Statistical Analysis

To analyze trends in suicide mortality, we used Joinpoint

Regression Program Version 4.6.0.0 (National Cancer Insti-

tute, USA). The Joinpoint method is based on the Poisson

regression model. This method connects several different

line segments on a log scale at “joinpoints” and can identify

whether there is a statistically significant change in the slope

of the trend.13 Model selection was based on permutation

tests (n ¼ 4,499) to identify the number of joinpoints.13 The

Joinpoint program calculates the annual percent change

(APC) along with 95% confidence intervals (95% CI) to

interpret the change in rate from one joinpoint to the next.13

Trends were examined at the national level (all ages, both

sexes) and stratified by sex (males and females) and age

group (10 to 14, 15 to 24, 25 to 44, 45 to 64, 65 to 74, and

75þ). A Bonferroni correction was used to adjust for type 1

error when multiple models were run (e.g., by sex and age

group). For the age-standardized trend analyses, P values

were considered statistically significant if they were less

than 0.017 (0.05/3 ! 3 sex groups). Trends for age-

specific rates were considered statistically significant if they

were less than 0.003 (0.05/3 � 6 ! 3 sex groups, 6 age

groups).

Results

From 1981 to 2017, there were a total of 138,548 deaths by

suicide across Canada for individuals aged 10 years old and

over (Table 1). More than three-quarters of all suicide deaths

(n ¼ 106,764) were among males; 23.0% were among

females (n ¼ 31,784). The ASMR in Canada decreased by

24.0% between 1981 and 2017, from 15.0 deaths per

100,000 to 11.4 deaths per 100,000. The overall decrease

in the ASMR for males and females was similar, at 23.9%
(22.6 deaths per 100,000 to 17.2 deaths per 100,000) and

24.7% (7.7 deaths per 100,000 to 5.8 deaths per 100,000),

respectively. From the early 2000s, the 45 to 64 age group

had the highest rate of suicide in (Figure 1) overall and by

sex (Figure 1). During the 37-year period, the ASMR for

males was on average 3.4 times greater than the rate for

females (Table 1).

The total ASMR decreased by 1.2% (95% CI, �1.4 to

�0.9) per year until 2007, with no significant change

between 2007 and 2017 (Figure 2A). The ASMR for males

decreased by 0.9% (95% CI, �1.1 to �0.8) per year from

1981 to 2017. In contrast, the ASMR for females decreased

by 3.3% (95% CI, �4.5 to �2.0) per year from 1981 to 1991

and then stabilized from 1991 to 2017. Figures 2B and C

shows the results of joinpoint regression analyses by age

groups for females and males; results by age groups for both

sexes combined are given in Supplemental eFigure 1. We

present a graph of ASMR by sex from 1981 to 2017 and a

table with rates by year, sex, and age group in the Supple-

mental eFigure 2 and eTable 1.

Suicide rates among males aged 10 to 14 years old were

stable from 1981 to 1996 and decreased significantly from

1996 to 2017 (APC ¼ �3.8; 95% CI, �5.4 to �2.1). For

females in the same age group, there was a significant

increase of 4.5% (APC ¼ 4.5; 95% CI, 3.3 to 5.7) per year.

For males aged 15 to 24 years old, suicide mortality rates

were stable from 1981 to 1996, decreased by 4.5% (APC ¼
�4.5; 95% CI, �5.8 to �3.1) per year from 1996 to 2006,

and remained stable from 2006 to 2017. For females aged 15

to 24 years old, there was a significant gradual increase in

rates from 1981 to 2017, with an APC of 1.1% (95% CI, 0.8

to 1.4).

For males aged 25 to 44 years old, there was no change in

the rate of suicide mortality from 1981 to 1995, but a signif-

icant decrease of 1.8% (APC¼�1.8; 95% CI,�2.2 to�1.4)

per year from 1995 to 2017. For females in the same age

group, there was a significant, gradual decrease from 1981 to

2017, with an APC of �0.8% (95% CI, �1.0 to �0.5).

Among males aged 45 to 64 years old, there was a signifi-

cant, gradual decline in suicide mortality rates from 1981 to

2017, with an APC of �0.4% per year (95% CI, �0.6 to

�0.2). In contrast, females in the same age group showed a

significant decline in suicide mortality of 5.2% per year
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(95% CI,�6.9 to�3.4) from 1981 to 1990, and a significant,

slight increase from 1990 to 2017 (APC ¼ 0.5; 95% CI,

0.1 to 0.8).

Suicide rates among males aged 65 to 74 years old sig-

nificantly decreased by 2.5% per year (95% CI, �3.0 to

�2.0) from 1981 to 2004, then stabilized from 2004 to

2017. Similarly, suicide rates among females in this age

group showed a significant decrease of 4.3% per year

(95% CI, �5.7 to �2.8) from 1981 to 1997 and stabilized

from 1997 to 2017. Over the 37-year period, males and

females aged 75 and older experienced a gradual, significant

decline in suicide mortality, where males had an APC of

�1.3% per year (95% CI, �1.6 to �1.0) compared to

�1.2% per year for females (95% CI, �1.9 to �0.6).

Discussion

Overall, we found that the suicide rate in Canada decreased

by 24.0% over nearly 4 decades, from 1981 to 2017. The rate

decline occurred primarily during the period of 1981 to

2007; the suicide rate was relatively stable between 2008

and 2017. Similar trends have been observed in other high-

income European countries, including Germany,14 Spain,14

Italy,14 and Denmark.15

The suicide rate decline was similar for males and

females, at 24.0% and 25.0%, respectively. However, most

of the decline among females occurred between 1981 and

1991, while males experienced decreases over the entire

study period (1981 to 2017). Within specific sex and age

Table 1. Total Number of Suicide Deaths, ASMR per 100,000, and Male: Female Ratio from 1981 to 2017 in Canada.

Year

Total Females Males

Male to female ratio of ASMRN ASMR n ASMR n ASMR

1981 3,391 15.0 828 7.6 2,563 22.7 3.0
1982 3,507 15.2 793 7.0 2,714 23.7 3.4
1983 3,749 16.1 866 7.7 2,883 24.9 3.2
1984 3,431 14.5 774 6.7 2,657 22.6 3.4
1985 3,254 13.5 693 5.9 2,561 20.0 3.4
1986 3,663 14.9 819 6.8 2,844 23.4 3.4
1987 3,581 14.4 797 6.5 2,784 22.7 3.5
1988 3,508 13.8 776 6.1 2,732 21.7 3.6
1989 3,488 13.5 796 6.2 2,692 21.0 3.4
1990 3,377 12.6 705 5.2 2,672 20.3 3.9
1991 3,591 13.3 717 5.3 2,874 21.6 4.1
1992 3,705 13.6 785 5.8 2,920 20.2 3.5
1993 3,802 13.8 789 5.8 3,013 22.2 3.8
1994 3,746 13.4 779 5.6 2,967 19.9 3.6
1995 3,960 14.0 809 5.7 3,151 22.5 4.0
1996 3,938 13.8 845 5.9 3,093 21.9 3.7
1997 3,679 12.8 767 5.3 2,912 20.6 3.9
1998 3,697 12.6 773 5.3 2,924 20.3 3.8
1999 4,074 13.8 850 5.7 3,224 22.0 3.9
2000 3,606 11.9 808 5.3 2,798 18.8 3.6
2001 3,692 12.1 822 5.4 2,870 19.1 3.5
2002 3,650 11.9 799 5.1 2,851 19.0 3.7
2003 3,765 12.1 862 5.5 2,903 19.0 3.5
2004 3,613 11.4 879 5.5 2,734 17.6 3.2
2005 3,743 11.6 886 5.4 2,857 18.1 3.4
2006 3,512 10.8 817 5.0 2,695 17.0 3.4
2007 3,611 11.0 884 5.3 2,727 16.9 3.2
2008 3,705 11.1 928 5.5 2,777 17.0 3.1
2009 3,890 11.5 901 5.3 2,989 18.1 3.4
2010 3,951 11.6 970 5.7 2,981 17.8 3.1
2011 3,896 11.3 986 5.7 2,910 17.1 3.0
2012 3,926 11.3 954 5.5 2,972 17.4 3.2
2013 4,054 11.5 1,013 5.7 3,041 17.6 3.1
2014 4,254 12.0 1,095 6.1 3,159 18.1 3.0
2015 4,405 12.3 1,136 6.3 3,269 18.5 2.9
2016 3,978 11.0 1,039 5.7 2,939 16.5 2.9
2017 4,157 11.4 1,045 5.8 3,112 17.2 3.0
Annual average 3.4

Note. ASMR ¼ age-standardized mortality rate.
Data source: Statistics Canada and Vital Statistics—Death Database.
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groups, patterns diverged. Suicide mortality rates among

females in the 10- to 14-year-old and 15- to 24-year-old age

groups increased during the study period, whereas rates

among males in those same age groups decreased or

remained stable.

While our study did not investigate the causes of the

decline in the ASMR, the observed changes, particularly

from 1981 to 2006, may be related to several macrolevel

factors. Some authors have suggested that declines in suicide

may reflect gains in overall population health, as the global

decline in the ASMR from suicide parallels the global

decline in the total ASMR.3 The role of universal, targeted,

and indicated suicide prevention interventions should be fur-

ther explored.8,16,17 Since 2007, suicide mortality rates have

remained stable in Canada. Existing literature supports a link

between unemployment and suicide18 and recent evidence

from Europe and the United States has shown a rise of sui-

cide mortality after the 2008 economic crisis.19 As such, the

flattening of the suicide rate may be due, in part, to the 2008

to 2009 economic crisis.3,14 Future studies should explore

the impact of social, environmental, and economic factors,

such as the coronavirus disease (COVID-19) pandemic and

age-period-cohort effects on suicide mortality in Canada. A

recent modeling study projected an increase of between 418

and 2114 suicide deaths in Canada in 2020 to 2021 related to

possible increases in the unemployment rate secondary to the

COVID-19 pandemic.20

Over the past 37 years, young females in Canada experi-

enced a gradual increase in suicide mortality, which is con-

cerning. This is consistent with results of studies from the

United States,21 Australia,22 and another Canadian study.23

While middle-aged females between the ages of 45 to

Figure 2. A, Joinpoint analysis of age-standardized suicide mortality rates from 1981 to 2017, by sex. *Bonferroni correction P < 0.017. Data
source: Statistics Canada and Vital Statistics—Death Database. B, Trend analysis of age group-specific suicide mortality rates from 1981 to
2017 for females. *Bonferroni correction P< 0.003. Data source: Statistics Canada and Vital Statistics—Death Database. C, Trend analysis of
age group-specific suicide mortality rates from 1981 to 2017 for males. *Bonferroni correction P < 0.003. Data source: Statistics Canada and
Vital Statistics—Death Database.
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Figure 1. Number of suicide deaths (n ¼ 4,157) in Canada, by age
group and sex, 2017. Data source: Statistics Canada and Vital
Statistics—Death Database.
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64 years old demonstrated large and significant decreases in

suicide mortality from 1980 to 1990, they also experienced

significant, albeit small, annual increased suicide rates from

1990 to 2017. In part, the increased suicide rates among

females could be due to changes in patterns of suicide meth-

ods.21,23,24 While females have higher suicide attempt rates

than males, they typically use means that have a lower risk of

serious injury and death, such as poisoning and cutting.25 By

contrast, males appear to attempt suicide less frequently, but

use highly lethal means such as hanging or firearms.1,25 A

Canadian study of trends in suicide mortality among youth

found that between 1980 and 2008, there was an increase in

suicide mortality by hanging and that it was the most com-

monly used method.23 Similarly, an American study found

increases in suicide deaths by suffocation and hanging

among female youth.21 A Norwegian study of long-term

Figure 2. (Continued.)
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suicide trends by method showed that increasingly women

were using more lethal methods.24 Between 1969 and 2012,

suicide rates by hanging gradually increased for women,

whereas rates for suicide by poisoning and drowning

increased during the first few years and decreased there-

after.24 If females in Canada are turning toward more lethal

means such as hanging, this could contribute to increased

suicide mortality, even if suicide attempt rates have not

changed. These patterns are important to monitor as suicide

is currently the second leading cause of death among females

aged 15 to 24 years in Canada26 and aged 15 to 29 years

worldwide.7 As Vital Statistics data include information

about suicide methods, future research exploring these

trends over time is warranted to better guide and inform

public health means restriction strategies.

We found that suicide mortality rates were highest among

males across all age groups compared to females.3 However,

the overall percentage decrease in the ASMR for males and

females from 1981 to 2017 was similar. In the last 2 decades

in Canada, the burden of suicide has remained highest

among middle-aged adults aged 45 to 64 years, among both

males and females. This is consistent with the United King-

dom4 and Australia,14 where suicide rates were highest for

middle-aged adults. This differs, however, from the global

pattern and from other countries such as Denmark and Brazil

where the burden of suicide mortality is highest among older

adults (65 years and over).3,15,27

Lastly, our analysis revealed the heterogeneity of trends

in suicide rates for people of different ages. Specifically, we

found a gradual increase in rates among females between the

ages of 10 and 24 years compared to a gradual decrease

among females aged 25 to 44 and 75þ years. Moreover,

women aged 45 to 64 years had a gradual decrease of mor-

tality rates followed by a slight increase, whereas women

between the ages of 65 and 74 years had a gradual decrease

followed by no change in trend. Trend patterns also differed

by age group for males, but the trends were either of decreas-

ing or stable rates. Figure 2B and C visually depicts this

heterogeneity. Subsequent studies should examine sociode-

mographic characteristics, risk and protective factors among

specific age groups in the Canadian context to provide fur-

ther insight into the different age-related patterns in suicide

mortality that we found in this study. Correspondingly,

adopting a life course approach to suicide prevention based

in part on age-specific risk factors could help design inter-

ventions that target specific periods of vulnerability.

Strengths and Limitations

Globally, the quality of official mortality data is varied.28, 29

Canada is one of only 60 WHO member states considered to

have a good quality vital statistics system.1 Existing studies

have measured the performance of the Civil Registration and

Vial Statistics systems for countries included in the Global

Burden of Disease database with a single composite score

called the Vital Statistics Performance Index (VSPI).28,29

This index is based on 6 criteria including the completeness

and quality of death reporting, the level of cause-specific

detail, internal consistency, quality of age and sex reporting,

and the timeliness/availability of data.29 This VSPI scores on

a scale ranging from 0 to 1, with a score closer to 1 indicating

stronger performance.29 A 2015 study found that Canada had

a high VSPI score (0.85 and above), which was similar to

other high-income countries in Europe, along with the

United States and Australia.28 Despite the overall strength

of vital statistics in Canada, previous studies have raised

concerns about misclassification and underreporting of sui-

cide deaths in administrative data.2,30 Conversely, a recent

validation study from Ontario found that there was a high

degree of concordance between deaths registered as suicide

in the vital statistics system and those identified as suicide

deaths by the coroner.31 The rate of agreement improved

slightly over a 10-year period (from 95.69% to 98.79%) and

between the ICD-9 and ICD-10 codes.31 Although our study

covers the period when the change from ICD-9 to ICD-10

was implemented, which could have affected trends over

time, previous studies have reported that switching from

ICD-9 to ICD-10 did not impact trends in suicide mortal-

ity.32,33 Moreover, the International Statistical Classifica-

tion of Diseases and Related Health Problems codes that

were used in the analysis do not include undetermined deaths

or injuries, which could exclude potential suicide deaths and

underestimate the burden of suicide in Canada.34,35 Previous

Canadian research found that undetermined and uninten-

tional poisonings increased from 2000 to 2011, which sug-

gests that misclassification may be a factor.34 Future

research comparing trends in suicide methods to trends in

undetermined poisonings and injuries by sex and age group

might provide additional insight on this issue.

Lastly, this analysis was descriptive and as such, we did

not identify factors that contributed to the trends or examine

risk and protective factors that are associated with suicide.

Vital statistics data in Canada has universal coverage, but the

variables included in the data set are limited to cause of death

and demographics. Future studies with potential correlates at

the individual level could be examined using data linkage.

While these limitations should be considered, the long

period that was covered in this analysis and the generaliz-

ability of these findings to the population in Canada are

strengths. We looked at suicide mortality in Canada by sex

and age groups over almost 4 decades, which yielded a

robust trend analysis. This study addressed the WHO’s rec-

ommendation of strengthening national suicide surveillance

and complements existing studies on the importance of mon-

itoring patterns across sex and age. Furthermore, this was the

first study to describe temporal trends in suicide mortality

rates by sex and by age group across the life span in Canada.

Conclusion

Suicide prevention is a global public health priority. Although

a small number of high-income countries have experienced
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recent increases in suicide rates, globally suicide rates have

fallen by almost a third since 1990. In Canada, the ASMR

declined by 24.0% from 1981 to 2017, with the largest reduc-

tions occurring prior to 2007. When suicide rates are disag-

gregated by sex and age group, demographic variations were

evident. Suicide mortality increased for females between the

ages of 10 and 14, 15 and 24, and 45 and 64, whereas rates for

males decreased or remained stable. The increasing rates

among females is concerning and could indicate that young

and middle-aged women might be turning toward more lethal

means. Future studies examining suicide methods over time

by sex and age group are warranted to further understand

these trends. Despite significant increases in suicide among

certain age groups for females, the burden of suicide mortality

was highest for males. This result underscores the need for

sex-specific interventions. National suicide prevention strate-

gies should include a focus on middle-aged and older males,

as well as young and middle-aged females.
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