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Abstract

OBJECTIVE: To identify potential differential changes in youth suicide deaths associated with 

the coronavirus disease (COVID-19) pandemic to better inform suicide prevention strategies.

METHODS: This cross-sectional study analyzed national suicide data for US youth aged 5 to 

24 years from 2015 to 2020. Annual and monthly numbers of suicides were extracted overall 

and by sex, age, race and ethnicity, and method. Expected suicides were modeled from the trend 
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in monthly deaths before COVID-19 (January 1, 2015–February 29, 2020), by using interrupted 

time-series analyses with quasi-Poisson regression. Rate ratios (RR) and corresponding 95% 

confidence intervals (CI) were used to compare expected and observed suicides during the first 10 

months of COVID-19 (March 1, 2020–December 31, 2020).

RESULTS: Among 5568 identified youth suicides during the 2020 pandemic, 4408 (79.2%) 

were male, 1009 (18.1%) Hispanic, 170 (3.3%) non-Hispanic American Indian/Alaska Native, 

262 (4.7%) Asian/Pacific Islander, 801 (14.4%) Black, and 3321 (59.6%) white. There was a 

significant increase in overall observed versus expected youth suicides during the COVID-19 

pandemic (RR = 1.04, 95% CI = 1.01–1.07), equivalent to an estimated 212 excess deaths. 

Demographic subgroups including males (RR = 1.05, 95% CI = 1.02–1.08), youth aged 5 to 12 

years (RR = 1.20, 95% CI = 1.03–1.41) and 18 to 24 years (RR = 1.05, 95% CI = 1.02–1.08), 

non-Hispanic AI/AN youth (RR = 1.20, 95% CI = 1.03–1.39), Black youth (RR = 1.20, 95% CI 

= 1.12–1.29), and youth who died by firearms (RR = 1.14, 95% CI = 1.10–1.19) experienced 

significantly more suicides than expected.

CONCLUSIONS: Suicide deaths among US youth increased during COVID-19, with substantial 

variation by sex, age, race and ethnicity, and suicide method. Suicide prevention strategies must be 

tailored to better address disparities in youth suicide risk.

Youth suicide is a significant global public health problem and the second leading cause 

of death among 5- to 24-year-olds in the United States.1 Depression, anxiety, isolation, 

and decreased social support associated with the coronavirus disease 2019 (COVID-19) 

pandemic and related lockdowns have likely contributed to increased suicide risk in 

youth.2–5 Preliminary international data from 2020 suggest that suicide rates across the 

lifespan remained stable or may have slightly decreased early in the pandemic;6 however, 

a study comparing pre- and peri-pandemic monthly suicide rates in Japan later in the 

pandemic found rates to be rising in October and November of 2020, with the most 

significant increase among young adults.7

Importantly, the observed associations between the pandemic and suicide deaths may 

vary by race and ethnicity. A study comparing prepandemic and early pandemic suicide 

mortality in the state of Maryland found suicide deaths to be decreasing for white youth 

while doubling for Blacks,8 which is consistent with results of a Connecticut study that 

reported similar increases in the suicide rates among non-white individuals early in the 

pandemic.9 Although racial and ethnic differences in suicide rates have been consistently 

reported prepandemic,10–12 observed increases in suicide among non-white populations 

peri-pandemic appear to be disproportionate relative to expectations. To our knowledge, 

no national study has evaluated trends in youth suicide associated with COVID-19 using 

full-year and final 2020 mortality numbers, the most recent year for which data are available. 

The purpose of this study is to compare the overall observed suicide deaths in 5- to 24-

year-old US youths during the first 10 months of COVID-19 (March 1, 2020–December 

31, 2020) with expected numbers of suicide deaths before COVID-19 (January 1, 2015–

February 29, 2020), and by demographic subgroup and suicide method.
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METHODS

Data with suicide listed as the underlying cause of death among persons aged 5 to 24 

years from 2015 to 2020 were obtained from the Web-based Wide-Ranging Online Data for 

Epidemiologic Research (WONDER) of the Centers for Disease Control and Prevention.13 

Annual and monthly numbers of suicides were extracted overall and by sex, age, race 

and ethnicity, and suicide method. Suicide counts <10 are suppressed in WONDER for 

confidentiality reasons and excluded from analyses. Race and ethnicity was categorized 

on the basis of the Office of Management and Budget Standards for the Classification of 

Federal Data on Race and Ethnicity.14 Observed suicide deaths between March 1, 2020 

to December 31, 2020 were compared to expected suicides from these same months both 

overall and by demographic subgroups.

Expected suicide deaths represent the number of monthly suicide deaths had the COVID-19 

pandemic not occurred and were modeled from the trend in monthly youth suicide deaths 

before COVID-19 (January 1, 2015–February 29, 2020) by using interrupted time-series 

analyses with quasi-Poisson regression to account for overdispersion. March was treated 

as the start of COVID-19 because the World Health Organization declared COVID-19 a 

pandemic on March 11, 2020.15 Time was modeled as a quadratic predictor because it 

provided a better fit to the data than time modeled as a linear predictor; seasonal variation 

was modeled using harmonic functions of time. Rate ratios (RR) and 95% confidence 

intervals (CI) were used to compare expected and observed suicides during the COVID-19 

period. This cross-sectional study was not considered human subjects research by the 

Nationwide Children’s Hospital institutional review board. Analyses were performed using 

Stata/IC Statistical Software, version 16.1(StataCorp).

RESULTS

Among 5568 American youth aged 5 to 24 years who died by suicide during the COVID-19 

period in 2020, 4408 (79.2%) were male, 1009 (18.1%) Hispanic, 170 (3.1%) non-Hispanic 

American Indian/Alaska Native (AI/AN), 262 (4.7%) non-Hispanic Asian/Pacific Islander 

(A/PI), 801 (14.4%) non-Hispanic Black, and 3321 (59.6%) non-Hispanic white. The most 

common method of suicide was by firearm, 2843 (51.1%). During the COVID-19 period 

under study, there was a significant overall increase in observed versus expected youth 

suicide deaths (RR = 1.04, 95% CI = 1.01–1.07) (Fig 1); in absolute numbers, we estimated 

212 (95% CI = 183–241) excess youth suicide deaths in association with the pandemic 

in 2020. The association between COVID-19 and youth suicide was not uniform across 

demographic subpopulations. Groups experiencing more suicide deaths than expected in the 

first 10 months of COVID-19 included males (RR = 1.05, 95% CI = 1.02–1.08), youth 

aged 5 to 12 years (preteens) (RR = 1.20, 95% CI = 1.03–1.41) and 18 to 24 years (young 

adults) (RR = 1.05, 95% CI = 1.02–1.08), non-Hispanic AI/AN youth (RR = 1.20, 95% CI = 

1.03–1.39), and non-Hispanic Black youth (RR = 1.20, 95% CI = 1.12–1.29).

Suicide deaths by firearm were also higher than expected (RR = 1.14, 95% CI = 1.10–1.19). 

These findings were consistent for both females (RR = 1.21, 95% CI = 1.08–1.34) and 

males (RR = 1.14, 95% CI = 1.09–1.18), and in youth aged 5 to 12 (RR = 2.13, 95% CI = 
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1.61–2.80) and 18 to 24 years (RR = 1.17, 95% CI = 1.13–1.22) (Supplemental Table 2). 

Observed suicide deaths by firearm were also higher than expected among every racial and 

ethnic group except A/PI youth.

In stratified analyses (Table 1), excess suicide deaths were detected in non-Hispanic AI/AN 

males of all ages and 18- to 24-year-olds, non-Hispanic Black males of all ages and those 

aged 18 to 24 years, and non-Hispanic white 5- to 12-year-olds. Although there was no 

significant increase in suicide deaths noted for non-Hispanic A/PI youth in general, the 

largest increase in observed-to-expected suicides was found in non-Hispanic A/PI females 

(RR = 1.39, 95% CI = 1.12–1.73).

Monthly observed versus expected number of suicides during the COVID-19 period for 

2020 are shown in Figure 2 and Supplemental Tables 3 to 5. The overall number of observed 

suicide deaths was higher than expected in July (RR = 1.10, 95% CI = 1.02–1.20), August 

(RR = 1.09, 95% CI = 1.01–1.19), September (RR = 1.15, 95% CI = 1.07–1.25), and 

October (RR = 1.16, 95% CI = 1.07–1.25). This pattern of higher-than-expected monthly 

suicide deaths during mid- to late-2020 was observed in several subgroups, including males, 

youth aged 18 to 24 years, and youth who died by firearms. Among non-Hispanic Black 

youth, the observed versus expected suicide deaths were higher beginning in June and 

persisted through October. Lower-than-expected monthly suicide deaths were observed in 

the early pandemic for all females in May (RR = 0.75, 95% CI = 0.61–0.92) and December 

(RR = 0.79, 95% CI = 0.64–0.97), and among all 13- to 17-year-olds in March (RR = 0.76, 

95% CI = 0.61–0.92), April (RR = 0.79, 95% CI = 0.65–0.95), and May (RR = 0.79, 95% 

CI = 0.65–0.97). When examining monthly deaths by method, observed deaths were higher 

than expected for firearms beginning in June (RR = 1.14, 95% CI = 1.01–1.28) through 

December (RR = 1.17, (1.04–1.32), except for the month of November. Monthly suicide 

deaths by hanging or suffocation were lower than expected in May (RR = 0.84, 95% CI = 

0.73–0.98) and December (RR = 0.85, 95% CI = 0.72–0.98).

DISCUSSION

Findings from this national study suggest an overall increase in youth suicide deaths across 

the first 10 months of the COVID-19 pandemic. The association between the pandemic 

and increases in youth suicides varied significantly by sex, age, race or ethnicity, and 

suicide method. Variation across racial and ethnic groups was particularly striking, with 

non-Hispanic AI/AN and non-Hispanic Black youth experiencing significantly more suicide 

deaths than predicted. Sex and age differences were also significant but appeared to be 

largely driven by disparities within specific racial and ethnic subgroups. These findings 

provide further evidence of significant racial and ethnic disparities in suicide trends in 

association with the pandemic. Observed suicide eaths by firearm were also higher than 

expected. Analyses by month revealed a clear pattern of higher-than-expected overall suicide 

deaths beginning in July 2020, with no excess youth suicide deaths observed from March 

through May 2020.

Non-Hispanic AI/AN youth, a group with the highest suicide rate in the United States 

before COVID-19,16 experienced excess suicide mortality overall in males and 18 to 24-
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year-olds during the pandemic. Disproportionately high rates of COVID-19 observed in 

AI/AN communities have been associated with negative social (eg, community gatherings 

postponed), cultural (eg, inability to gather for ceremonies), and economic (eg, loss of 

tribal revenue to fund local services) consequences,17,18 with potential to increase AI/AN 

youth suicide rates during the study period. Lack of clinician cultural responsiveness, 

stigma, underresourced mental health care, and structural barriers to accessing services 

present significant and ongoing challenges to addressing mental health inequities in AI/AN 

communities.19 Avenues to address these persistent challenges include approaching mental 

health holistically (eg, using tribal values and traditional healing),20 prioritizing community-

driven and culturally-tailored programs,20 increasing mental health workforce development 

within tribes and urban AI/AN populations,19,20 and promoting AI/AN health and well-

being under federally guaranteed health care services for AI/AN communities.20

The largest observed-to-expected ratio of suicides during the COVID-19 period was detected 

among A/PI females. Suicide among A/PI youths has emerged as a significant public 

health issue. Since 2017, suicide has become the leading cause of death among Asian 

American youth aged 10 to 24 years,1 and the impact of COVID-19-related discrimination 

on mental health may underlie higher than expected suicide deaths among A/PI females. 

Discrimination including physical assaults against A/PI increased by 145% in 2020, with 

8 of 10 A/PI youth reporting being bullied and 8% reporting physical attacks.21 A/PI 

female youths were particularly vulnerable being 2.5 times more likely to report hate 

incidents than A/PI youth males.21 Perceived COVID-19-related discrimination was also 

significantly associated with elevated posttraumatic stress disorder symptoms among Asian 

American young adults.22 A/PI women at high risk for suicide are vulnerable to suffering 

alone and underreporting symptoms of suicide, complicating identification and intervention 

efforts.23,24 A/PI women reported that a mismatch between cultural needs and available 

mental health services were primary reasons for not seeking mental health services.24

Among non-Hispanic Black youth, excess suicide mortality during the COVID-19 period 

was observed overall in males and 18- to 24-year-olds. Month-to-month analyses revealed 

higher-than-expected mortality beginning in June 2020 and extending through October. 

Although the increase in suicides may be influenced by factors specific to the pandemic, 

the potential impact of societal unrest because of the murder of George Floyd, an unarmed 

Black man on May 25, 2020, by a white police officer while in custody, must also be 

considered a potential contributor. The video of Mr Floyd’s death and subsequent public 

protests were widely shared around the world through multiple media outlets, and police-

involved deaths of unarmed Black Americans are associated with adverse effects on mental 

health among other Black Americans in the United States.25 In a recent national survey, 

large increases in depression and anxiety in the week after Mr. Floyd’s murder compared 

to the 5 weeks before were seen in Black respondents, and the increases were significantly 

larger for Black Americans than for white Americans.26 Finally, Black youth, are less likely 

to seek help for depression, suicidal ideation, or suicide attempts than white youth, leading 

to a higher likelihood of undetected and untreated symptoms.27,28

A statistically significant increase in suicide was observed in non-Hispanic white 5 to 12-

year-olds, with a 31% increase in suicide deaths over the number of expected suicide deaths 
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during the COVID-19 period. Suicide rates in US preteens increased 135% between 2010 

to 2019.1 Recognizing child suicide as an emerging public health problem,29 the National 

Institute of Mental Health convened a research roundtable series in 2021 to identify potential 

ways to mitigate child suicide risk by addressing key knowledge and research gaps.30

When examining suicide deaths by method, firearm deaths were significantly higher than 

expected across every demographic subgroup. Although the underpinnings of this striking 

finding are unclear, spending more time in the home rather than at school or interacting 

with peers may increase the relative likelihood of exposure to unsecured firearms. This 

observed increase in firearm-related youth suicide calls attention to the importance of 

securing firearms in homes and lethal means restriction in general. Our finding that females 

experienced greater than expected suicide deaths by firearms is consistent with previous 

research showing a shift among female youth to more lethal means.31,32 Given the existing 

gender paradox of suicidal behavior with females exhibiting higher rates of suicidal ideation 

or attempts, but being less likely to die by suicide,33 a sustained shift of female youth toward 

a highly lethal method such as firearms could have grave public health implications. Results 

further show that preteens experienced a twofold increase in observed versus expected 

suicide deaths by firearm. Finally, aligned with overall increased suicide deaths in AI/AN 

youth during the COVID-19 pandemic, the largest observed-to-expected ratio of suicide 

deaths by firearms was also identified in this racial group.

Consistent with previous international research,6,7 monthly suicide deaths remained stable 

or declined during the early pandemic months (March–May 2020), followed by increases 

from mid- to late-2020. Our analyses expand knowledge on suicide deaths during this 

COVID-19 period by using full-year final data on national suicide mortality in 2020. 

It will be important to continue to monitor trends in both youth suicide mortality and 

morbidity, such as pediatric emergency department presentations for mental health and 

suicidal behavior-related concerns.

Several clinical implications emerge from these findings. Screening for youth suicide risk 

as a public health prevention strategy for detection should be implemented and adopted 

more broadly, including in medical settings, schools, and other community-based settings 

that serve young people. Relatedly, clinicians should be trained in cultural literacy to 

better understand the cultural and socio-political contexts affecting their young patients, 

including broader assessment of cultural risk and protective processes that may impact a 

young person’s well-being such as intergenerational facilitators or barriers34 and individual 

experiences of discrimination and racism.35 Prioritizing community-based youth suicide 

prevention efforts like those supported by the Garrett Lee Smith Memorial Act are also 

critical.36,37

The pandemic has further highlighted racial and ethnic health disparities38 that may put 

already vulnerable youth at higher risk for suicidal behavior, emphasizing the need to 

address equity in health care access for disadvantaged communities. A shift to telehealth 

during the pandemic has been effective for a variety of outpatient services27,28 and may 

be a more permanent approach for increasing access to mental health care in underserved 

populations. Expanding telehealth technologies including broadband internet access and 
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telehealth hardware are necessary to remedy the “digital divide” observed in the United 

States39 and has strong potential to reduce barriers to needed care for underserved youth.40 

Additional online and digital interventions provide further strategies for improving health 

care access, and the full potential of these options should be explored as potential 

treatment solutions.41,42 Culturally adapted mental health services have proven efficacy43 

and should be incorporated into suicide prevention strategies. Preventative interventions 

such as the American Indian Life Skills curriculum, Asian Women’s Action for Resilience 

and Empowerment, and the Adapted-Coping With Stress program for Black adolescents that 

are responsive to local contexts and cultural implications, while also engaging community 

members in the intervention approach, show promising results.44–47

School settings can play an important role in suicide prevention by providing age-

appropriate programs that reach a large and diverse number of youth. Although the impact 

of school closures on youth suicide risk during the COVID-19 pandemic is unclear, racial 

and ethnic disparities in access to in-person instruction have been documented during the 

pandemic, and the lack of live instruction has been associated with impaired academic 

progress, decreased physical activity, lower levels of social and emotional support, and 

greater emotional distress and exposure to in-home conflict.48 Strong evidence exists for the 

effectiveness of school-based suicide prevention programs to increase mental health literacy, 

enhance awareness about suicide risk, and to decrease the incidence of suicide attempts and 

suicidal ideation.49–51 Opportunities exist to continue adapting these programs to broaden 

their reach with on-line modes of instruction and delivery.

Family-based interventions are also shown to be impactful in reducing youth suicide 

risk.52,53 One program, the Family Intervention for Suicide Prevention/Safety-Acute, is a 

cognitive-behavioral intervention for youth and parents or caregivers designed to decrease 

the risk of youth suicidal ideation and behavior.53 The Family-Based Crisis Intervention54 

is an additional empirically supported family therapy model focused on improving 

interpersonal family relations associated with depression and the risk for suicide. Lastly, 

our finding that suicide deaths by firearms were significantly higher than expected during 

the pandemic underscores the importance of lethal means restriction interventions including 

educational programs,55 youth-focused firearm laws,56 and safe firearm storage public 

awareness campaigns.57 Additional research is needed to identify the specific COVID-19-

related factors that have contributed to observed disparities in youth suicide during this 

period, namely the role of social distancing and isolation, school closures, interpersonal loss, 

lack of exercise, changes in use of social media or internet access, and interactional effects 

of poverty and trauma. A recent US Surgeon General’s Advisory provides further research 

recommendations to effectively respond to the pandemic’s impact on the mental health 

of the nation’s youth.58 A Justice, Equity, Diversity, and Inclusion–informed framework 

applied to the study and prevention of youth suicide also offers a promising approach to 

achieving health equity and reducing suicide risk for all youth.59,60 Examining geographic 

variations in youth suicide during the COVID-19 pandemic is another important opportunity 

for future research, and a comparative analysis across subgroups may also shed perspective 

on this study’s findings.
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This study has several limitations. First, as discussed above, there may have been other 

events or unmeasured factors that occurred during the COVID-19 period that increased risk 

for suicide in US youth. Second, the study cannot identify causes or mechanisms underlying 

the observed increases in youth suicides during the pandemic. Third, the COVID-19 

observation period was limited to 10 months in 2020, and final national mortality data for 

2021 will not be available until late 2022. Ongoing surveillance is needed to monitor longer-

term trends. Fourth, observed suicide deaths in this study are likely an underestimate among 

youth because of racial and ethnic misclassification that limits accuracy in suicide mortality 

data.61 Further, these data are not disaggregated to address racial and ethnic within-group 

variations or multiracial and mixed heritage youth, potentially limiting our knowledge of 

specific suicide trends to inform local prevention efforts. Finally, information on certain 

subcategories were excluded given small cell counts that are suppressed in WONDER.

CONCLUSIONS

Suicide deaths among US youth increased overall during the COVID-19 pandemic, with 

substantial variation in demographic subgroups. Significant racial or ethnic disparities 

continue to be uncovered among marginalized and understudied youth populations. An 

increase in suicide by firearms also draws attention to the continuing need to promote 

safe gun storage practices. Findings highlight the need to identify potential mechanisms 

underlying differential increases in youth suicide deaths associated with the pandemic and 

to develop broadened and more effective suicide preventive interventions tailored to better 

address racial and ethnic disparities in youth at highest risk for suicide. Additionally, preteen 

rates of suicide are increasing warranting further research and clinical attention for this 

understudied subpopulation at risk. Future research is needed to understand the impact of 

racial and ethnic disparities62 on emotional and mental health of young people, and to 

monitor longer-term trends of COVID-19-related suicide morbidity and mortality.
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ABBREVIATIONS

AI/AN American Indian/Alaska Native

A/PI Asian/Pacific Islander

CI confidence interval

COVID-19 coronavirus disease 2019

WONDER Web-based Wide-Ranging Online Data for Epidemiologic Research

RR rate ratio
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WHAT’S KNOWN ON THIS SUBJECT:

Suicide is a leading cause of death among youth in the United States. Evidence suggests 

the coronavirus disease (COVID-19) pandemic may have exacerbated the problem of 

youth suicide, particularly in demographic subgroups.

WHAT THIS STUDY ADDS:

This study estimates national trends in youth suicide associated with COVID-19 by using 

full-year 2020 mortality numbers. Findings highlight the need for prevention strategies 

that address developmental and racial and ethnic disparities in youth at elevated risk for 

suicide.
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FIGURE 1. 
Observed and expected suicide deaths for the COVID-19 period from March 1, 2020 to 

December 31, 2020. aObserved and expected rates are reported for the COVID-19 period; 

however, expected rates were modeled from the trend in monthly suicide deaths before 

COVID-19 (January 1, 2015–February 29, 2002). bNon-Hispanic.
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FIGURE 2. 
Observed and expected monthly suicide rates during the COVID-19 Period in the United 

States from March 1, 2020 to December 31, 2020. aObserved and expected rates are 

reported for the COVID-19 period; however, expected rates were modeled from the trend 

in monthly suicide deaths before COVID-19 (January 1, 2015–February 29, 2002). bShaded 

areas represent 95% confidence intervals for expected rates.
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