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Abstract

Objective—Deaths by suicide correlate both spatially and temporally, leading to suicide clusters. 

This study aimed to estimate racial patterns in suicide clusters since 2000.

Method—Data from the US National Vital Statistics System included all ICD-10 coded suicide 

cases from 2000–2019 among American Indian/Alaska Native (AI/AN), Asian/Pacific Islander 

(A/PI), Black, or White youth and young adults, ages 5–34. We estimated age, period, and cohort 

(APC) trends and identified spatiotemporal clusters using the SaTScan space-time statistic, which 

identified lower- and higher-than-expected suicide rates (cold and hot clusters) in a prespecified 

area (150 km) and time interval (15 months). We also calculated the average proportion of deaths 

by suicide contained in clusters, to quantify the relative importance of spatiotemporal patterning as 

a driver of overall suicide rates.

Results—From 2010–2019, suicide rates increased from between 37% among AI/AN (95% CI: 

1.22, 1.55) to 81% among A/PI (95% CI: 1.65, 2.01) groups. Suicide clusters accounted for 

0.8–10.3% of all suicide deaths, across race groups. Since 2000, the likelihood of detecting cluster 

increased over time with considerable differences in the number of clusters in each racial group (4 

among AI/AN to 72 among White youth). Among Black youth and young adults, 27 total clusters 

were identified, and hot clusters were concentrated in Southeastern and mid-Atlantic counties.

Conclusion—Suicide rates and clusters in youth and young adults have increased in the past 

two decades, requiring attention from policy makers, clinicians, and caretakers. Racially distinct 

patterns highlight opportunities to tailor individual- and population-level prevention efforts to 

prevent suicide deaths in emerging high-risk groups.

Keywords

racial health disparities; child and adolescent health; suicide clusters; age-period-cohort analysis; 
spatiotemporal analysis

Introduction

Suicide in the United States has been increasing throughout the 21st Century.1 From 1999–

2017 suicide deaths increased in 44 of 50 US states, with 25 states reporting increases of 

>30%.2 Among ages 10–24, suicide rates increased by 57.4% from 2007–2018.3 Individual 

deaths by suicide correlate both spatially and temporally, leading to suicide clusters.4 These 

clusters represent an estimated 5–10% of all suicide deaths and are especially prevalent 

among adolescents and young adults.5 Along with overall rates, the number of suicide 

clusters has increased since 1999.6

Trends in suicide can be decomposed as a combination of age, period, and cohort effects, as 

each arises due to distinct causes. Cohort effects capture shared and potentially unique 
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exposures of individuals born within a given historical context. Age effects capture 

biological and social processes that underlie development, and period effects capture 

external factors that impact subjects within a given temporal period across ages and 

cohorts.7 Recent evidence suggests that age patterns in suicide rates differ by racial status. 

Between 2001–2015, the suicide rate was approximately 42% lower among Black youths 

(1.26 per 100 000) than among white youths (2.16 per 100 000), ages 5–17. However, 

specifically among ages 5–12, suicide rates for Black children were roughly 2 times higher 

than white children. Patterns were reversed for ages 13–17.8 It is not known whether these 

trends signal changes in cohort trends, however. Also, evidence of disparities in suicide rates 

among the youngest children combined with the racialized structure of social and physical 

spaces in the US9 suggest that there may be concurrent race-specific trends in suicide 

clusters. However, to date no research has directly examined differences in spatiotemporal 

trends in suicide clusters by racial status.

Suicide clusters emerge through both social (i.e., person-to-person) transmission and shared 

contextual exposures. Social transmission may be driven by assortive mating, homophily,10 

and exposure to inappropriate or graphic exposure to actual and fictionalized suicide 

information, especially increased media reporting, often in the wake of a high-profile 

suicide.11 Shared contextual exposures include landscape and climate, local economic 

conditions,12 and the availability and acceptability of lethal means such as firearms.13 

Systematic differences in both the type and the effect of spatiotemporal exposures may be 

related to racial patterning in suicide trends. For example, Non-Hispanic Black Americans 

are more likely to be affected by declining economic and labor market conditions than 

their White counterparts,14 including in the context of the Covid-19 pandemic. Additionally, 

increases in so-called ‘hot spot’ and ‘quality of life’ policing strategies disproportionately 

target people and communities of color.1 The resulting encounters with police and increased 

police presence increases stress and mental health risk for minoritized residents.16 Further, 

exposure to racist images or instances of violence toward people of color have substantially 

increased through both traditional and digital/social media, even among children below the 

minimum age to create a social media account.17 Documenting where and when suicide 

clusters have been increasing, by race, might shed light on these mechanisms of suicide 

transmission.

Despite consistent evidence of increased prevalence and spatial patterning, few studies have 

estimated trends in suicide clusters in recent decades.18 Prior studies of spatial patterns 

have considered only a subset of states, which limits the overall generalizability to the US 

population, and there has been no consideration of racial heterogeneity. Long-term temporal 

investigations are similarly rare. A recent meta-analysis of global studies of temporal 

patterns in deaths by suicide found that of 50 total studies, only four considered trends 

longer than one year.18 An additional eight studies utilized age, period, and cohort models. 

Of these, one study analyzed trends in the United States, finding increasing trends among 

cohorts born after 1945,19 though trends among youth below age 15 were not investigated.

The current study describes racial differences in the distribution of suicide deaths among 

children, adolescents, and young adults (age range 5–34) in all United States counties from 

2000–2019. Trends in suicide rates were estimated as age-period-cohort (APC) effects, 
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and trends in suicide clusters were estimated using spatiotemporal cluster analysis. We 

also estimated the proportion of suicide deaths contained within clusters, to understand the 

magnitude of suicide clusters in the context of overall suicide rates.

Method

Data source and sample population

Death certificate information was retrieved from the US National Vital Statistics System for 

the periods 2000 to 2019. Death certificates filed and coded with the State Vital Registration 

Office were further processed by the National Center for Health Statistics to include 

International Classification of Disease, Tenth revision (ICD-10) causes of death. Suicide 

deaths were classified based on ICD-10 underlying cause of death codes X60-X84, Y87.0, 

and U03.20 Underlying cause(s) of death was determined by a coroner, medical examiner, 

or physician, while racial status (American Indian/Alaskan Native (AI/AN), Asian/Pacific 

Islander (A/PI), Black, or White) and age of death were recorded by the next of kin. Suicide 

deaths were aggregated by county of residence and month for cluster analyses. County-level 

population estimates by age and race were obtained from the National Center for Health 

Statistics and used to calculate unadjusted mortality rates and expected relative risks.

Statistical Analyses

Two complementary analyses were implemented. First, APC models estimated temporal 

trends over the study period. In order to follow birth cohorts over time, deaths were 

restricted to ages 5 to 15 in 2000 and followed up to a maximum age of 34 in 2019. Second, 

a cluster analysis of spatiotemporal trends in suicide deaths estimated the prevalence and 

location of suicide clusters among ages 5 to 25, the narrowest age range among youth with 

sufficient data to yield reliable model estimates. All analyses were implemented for the total 

sample and stratified by racial status.

Age-period-cohort analysis

Descriptive age, period, and cohort trends in suicide mortality rates were visualized with 

color-graduated hexagonal grids.21 Each hexagon within the grid represents the suicide rate 

for a unique age, period, and cohort, providing a clear and consolidated view of trends 

across each APC component.

We estimated age, period, and cohort effects in suicide rates using generalized linear models 

based on previously published guidance22 using methods to achieve distinct identifiable 

parameters. Models estimate a drift parameter, which represents the overall linear trend in 

rates as the sum of linear effects over time by period and cohort. Cohort and period effects 

were estimated as rate ratios, based on deviations of the drift parameter from the reference 

period (i.e., 2010) and cohort (i.e., 2000). Knots were assigned based on the quantiles of 

events in the overall model and were held constant across race-stratified models. Model 

fit was iteratively assessed as changes in deviance comparing nested models starting with 

age, sequentially adding period and cohort parameters. APC models were implemented in R 

version 4.0.3 using the ‘Epi’23 package.
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Spatiotemporal cluster analysis

The aims of the spatiotemporal cluster analysis were two-fold. First, we calculated the 

proportion of all deaths by suicide that were included in a cluster, to quantify the relative 

magnitude of clusters in the context of total suicide rates by race. Second, we describe the 

spatiotemporal distribution of suicide clusters across racial groups.

Spatiotemporal clusters were identified using a space-time statistic, implemented in 

SaTScan.24 The space-time scan statistic is comprised of a cylindrical window with a 

base centered on a map grid point (e.g., county centroid), with a height corresponding to 

the cluster time interval. The cylindrical window considered all possible geographic areas 

and time intervals, up to a prespecified maximum size, in order to identify spatiotemporal 

clusters. The likelihood of each possible cluster was assessed using Poisson models and 

Monte Carlo simulations. A likelihood ratio test was used to compare the suicide risk within 

vs. outside the cylinder, estimated as a risk ratio. A cluster was confirmed when suicide risk 

ratios within a given cylinder differed at an alpha=0.01 error level. The magnitude of the risk 

ratio indicates the extent that the suicide risk differs within vs. outside of the cluster. ‘Hot’ 

clusters indicate higher-than-expected risks, and ‘cold’ clusters indicate lower-than-expected 

risks. For example, a cluster RR=2.0 indicates that, during that 15-month interval, suicides 

were twice as likely within that area than outside the cluster; a RR=0.5 suggests that suicides 

were half as likely within vs. outside a given cluster at that time. A separate scan was run in 

each racial group, to identify racially distinct patterns in suicide clusters.

In previous research to identify suicide clusters, the maximum size of clusters has varied 

widely, spanning temporal periods from days to years and spatial areas from school 

classrooms to counties.25 We specified the maximum cylinder radius and height parameters 

to 150 km and 15 months, in order to capture relatively localized clusters at a national 

scale. Additionally, suicide is a rare event among youth, and these parameters included the 

minimum sample sizes needed to achieve reliable model estimates. In a sensitivity analysis, 

we increased the parameters to 250 km and 21 months, to examine how sensitive the clusters 

were to any one set of specifications.

To calculate the proportions of all suicide deaths captured within a cluster, the denominator 

included all suicide deaths in the US that occurred throughout the duration of each cluster. 

Proportions were then averaged across all clusters for each racial group and type of cluster 

(i.e., hot or cold).

Results

Age-period-cohort analysis

Fit indices indicated that the model including age, period, and cohort parameters provided 

the best fit to the data (see Table S1, available online). Suicide rates and rate ratios 

for age, period, and cohort groups are presented in Figures 1 and 2, and in Tables S2 

and S3, available online. Age rates were highest among AI/AN and lowest among A/PI 

groups, peaking at age 19 and age 22 at rates of 21.99 and 8.3 deaths per 100,000, 

respectively. Racial differences in suicide rates were consistent at all ages except among 

Black respondents, whose rates were second highest between ages 5–10, and second lowest 
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between ages 11–30. Period rate ratios indicated that suicide rates generally increased over 

time across age. The greatest increases for all groups occurred between 2010–2019, during 

which time rate increases ranged from 37% among AI/AN (95% CI: 1.22, 1.55) youth to 

81% among A/PI (95% CI: 1.65, 2.01) youth. Compared with the reference (2000), cohort 

rate ratios were somewhat curvilinear, decreasing until approximately 1994, then increasing 

thereafter among all groups. Cohort rate ratios were similar across race groups. Overall, 

trends point to increasing suicide rates, emerging earlier in more recently born cohorts, 

across all races.

Spatiotemporal cluster analysis

Table 1 presents the percentages of all suicide deaths that are included in any spatiotemporal 

cluster for each racial group. The proportion of all suicide deaths captured within the hot 

clusters was 10.3% (AI/AN), 2.7% (A/PI), 1.7% (Black), and 0.8% (White), and within cold 

clusters, the proportions ranged from 1.7% to 8.8%.

The spatiotemporal cluster model results are presented visually in two figures. Figure 3 

presents the clusters temporally, and Figure 4 presents the clusters spatially. Clusters are 

assigned the same unique number in the two figures to facilitate comparison between them. 

Higher numbers represent more recent clusters.

In the temporal clusters (see Figure 3), each line represents one cluster with the nodes 

indicating the start and end points. The y-axis refers to the risk ratio magnitude, where 

positive numbers are hot clusters and negative numbers are cold clusters. For all age groups, 

suicide clusters were found to be increasingly likely throughout the study period. Overall, 

80 temporal clusters were identified, though the number of clusters varied substantially 

between groups, ranging from 4 among AI/AN individuals to 72 among White individuals, 

respectively. Among Black individuals, 27 clusters were identified, and the magnitude of 

the cluster risk ratios increased over time, indicating that suicide risk within clusters were 

increasingly greater than those outside of them. The majority were ‘hot’ clusters (i.e., greater 

than expected suicide rates), though ‘cold’ clusters (i.e., lower than expected suicide rates), 

also increased over time.

In the spatial clusters (see Figure 4), colors indicate the magnitude of cluster risk ratios, 

where red shades are hot clusters and blue are cold. In the total sample, hot clusters were 

identified in nearly every region of the US; clusters with the greatest magnitude (i.e., the 

largest rates within vs. outside of the cluster) were found in the Great Plains, the Upper 

Midwest, and the Southwest regions. Cold clusters were identified in urban areas, including 

San Francisco, Los Angeles, Phoenix, Dallas, Houston, Chicago, Detroit, Miami, New York, 

and Boston. The overall pattern corresponded closely with the spatial clustering among 

White individuals given that Whites comprised the majority of suicide deaths, while patterns 

were more spatially limited for other racial groups.

Among Black individuals, hot clusters were identified throughout Southeastern and Mid-

Atlantic states, while cold clusters were found in urban areas, including Los Angeles, 

Houston, Chicago, Detroit, Philadelphia, and New York City. Among AI/AN groups, one 

hot cluster was identified in South Dakota, while cold clusters were identified in Los 
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Angeles, Phoenix/Tucson, and Northeastern Arizona. Among A/PI groups, 14 hot clusters 

were identified throughout the country, while two cold clusters were identified in San Diego 

and San Francisco metro areas.

Sensitivity analysis

The results of the sensitivity analysis, with maximum cluster radius of 250 km and duration 

of 21 months is presented in Figures S1 and S2, available online, and the percent of all 

suicide deaths that were included in any spatiotemporal cluster for each group is presented 

in Table S4, available online. As expected, clusters were larger and more likely, given 

the increased cylinder sizes, though models identified similar spatiotemporal patterning in 

general. The percent of all suicide deaths included in any cluster was generally consistent 

with those identified when using the smaller cylinder sizes.

Discussion

This study aimed to describe racial differences in the distribution of suicide death among 

children, adolescents, and young adults in the United States over nearly 20 years, using both 

APC and spatiotemporal cluster analyses. We highlight five main findings. First, stratified 

age rates in the APC analysis confirm the high risk of suicide among Black youth at 

the youngest ages, compared with A/PI and White peers. Second, APC models identified 

significant increases in suicide rates across cohort and period, though no substantial trend 

differences were identified across race groups. Third, the percentage of all suicide deaths 

included in a spatiotemporal cluster varied substantially across racial groups. Fourth, the 

results of the spatiotemporal analysis also indicate that suicide clusters have become 

increasingly likely over time, and distinct urban/rural patterns in cold/hot suicide clusters 

were similar across race groups. Fifth, racially distinct geographic patterns were also 

identified.

Following a decade of decline, age, period, and cohort trends in suicide rates among 

American youth indicate steadily increasing risk in the 21st Century.26 Our study identified 

both similarities and differences in APC trends across racial groups. By age, rates increased 

substantially during adolescence then peaked between ages 20–25. The inter-group 

differences in trends were consistent, except in Black youth, who shifted from the second-

highest childhood rates (ages 5–10), lower than only AI/AN youth, to the second lowest 

from ages 11–34, higher than only A/PI youth. This age pattern mirrors recent evidence 

of a similar age-related racial disparity,8 which is counter to the typically cited pattern 

of low suicide rates in Black youth at all ages. Increasing age trends reflect interacting 

biological, behavioral, and social changes as individuals transition out of childhood, as well 

as substance use and mental health problems.27 Developmentally, the understanding of the 

nature and meaning of death and suicide changes profoundly throughout this period, as 

children become cognitively able to grasp the finality of death and many begin to experience 

death indirectly, through the loss of grandparents, pets, and others. Children as young as 

age 5 have been shown to understand death and suicide and distinguish death from sleep.28 

At the same time, episodic memory deficits,29 impulsivity, and risk-taking,30 may increase 

the risk of transitioning from suicidal thoughts to behavior. A developmental perspective 
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may prove useful for understanding these emerging age trends and racial differences by 

highlighting whether experiences with death and self-harm are becoming more prevalent at 

younger ages, and whether experiences differ by race. In addition, parents, teachers, and 

other caretakers must take suicidal thoughts and behaviors seriously in young children. 

Future research should seek to further validate suicide screening tools in young children,29 

explore possible cross-racial differences in risk, and evaluate the potential for differential 

misclassification of suicide risk on the basis of racial status.

Race by age patterns may be specifically influenced by differences in social exposures. For 

example, exposure to racialized stressors may be a salient risk factor for Black children, 

who at later ages are socialized to employ protective coping strategies31 and strengthen 

social support networks and racial identities which may buffer the risk. These processes may 

explain similar patterns of lower risk of depression and anxiety disorders among Black vs. 

White individuals.32 The impact of racial socialization remains equivocal for young children 

and may differ between racial groups. For example, a recent meta-analysis found that the 

impact of racial socialization was beneficial to the self-perceptions of African American 

youth; however, the impact appeared negative among Asian-Americans.33 Strengthening 

racial and cultural identity and pride may be important clinical components of suicide 

prevention, though any intervention should be informed by the unique social and historical 

experiences of each racial/ethnic group.32 In general, more longitudinal research is needed 

to understand how interactions between the social environment and developmental processes 

influence racial patterns in youth suicide risk, in order to tailor primary prevention strategies 

to the appropriate cultural and racial context.34

We also identified small but statistically significant cohort effects, suggesting that suicide 

rates are increasing in more recently born groups. Cohort effects reflect the shared exposures 

of a group born during the same historical period. Increasing income inequality and 

diminished economic opportunities from adolescence into early adulthood35 may partially 

contribute to overall suicide trends. There were no clear differences in cohort effects across 

races, suggesting that age-specific patterns may not be changing over time, and suicide rates 

are increasing for all racial groups in similar ways.

Finally, APC models identified period effects indicating that suicide rates have increased 

by an average of about 50% since 2000, across all ages in the sample. In addition, suicide 

among children under age 15 increased during the last 10 years for all racial groups (see 

Figure 1). Period effects may be driven by policy or other widespread changes that occur 

at a specific time point. The increasing presence of social media has also been investigated 

as a cause of increasing suicide trends. Traditional media coverage of suicide deaths of 

community members and celebrities has been shown to increase suicide deaths;5,11 however, 

to date, evidence regarding the use of social media and suicide risk overall is equivocal.36 

There are many real and artifactual (e.g., reverse causation) ways that social media may 

influence suicidal behaviors, and more research is needed to understand the complexities 

around how social media might affect the mental health and suicide risk of youth growing 

up today, and whether online content guidelines, akin to those recommended for traditional 

media,37 may be beneficial in preventing the emergence of suicide clusters.
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Spatiotemporal clusters accounted for 0.8% to 10.3% of all concurrent suicide deaths. While 

within the range of recent estimates,5 variation across racial groups was substantial. The 

highest proportion was found among AI/AN individuals, which partially reflects the spatial 

concentration of these populations in tribal communities and reservations. These results 

may indicate the clinical utility of identifying high-risk individuals based on their location 

within a cluster. While the low percentages among A/PI, Black, and White racial groups 

suggest that the vast majority of suicide deaths do not occur within a cluster, knowing where 

and when suicide deaths may be more likely to occur could provide a useful supplement 

to existing individual-level risk prediction tools. More generally, the use of group-level 

measures in clinical risk assessments is gaining increasing attention, as the appreciation for 

the social and spatial determinants of health become more widespread.38

Consistent with the APC analysis, the results of the spatiotemporal analysis identified 

an increasing likelihood of suicide clusters in space and time. These analyses contribute 

valuable information to the surveillance of suicide deaths beyond population and state-level 

rates and highlight the importance of addressing area-level factors in order to reverse suicide 

trends. Important distinctions emerged between urban and non-urban counties. Cold suicide 

clusters were identified in many of the largest cities across the US, highlighting urban 

centers as areas with lower-than-expected suicide rates. In contrast, hot suicide clusters 

representing areas with higher-than-expected suicide rates were identified in non-urban 

areas. Additionally, temporal trends suggested that both hot and cold clusters are becoming 

more likely over time. Together, these findings extend prior research showing that adolescent 

suicide risk decreases with urbanicity in the US, and that urban/non-urban differences 

appear to be increasing over time.

There are many explanations for these patterns. Health care access,39 social support,40 

means restrictions,41 and economic growth and opportunity are all greater in urban areas and 

likely contribute to suicide rates. The prevention of suicide clusters in rural areas requires 

interventions at both the individual and community levels, for example identifying and 

supporting those at high-risk while also taking steps to alleviate poverty, increase economic 

opportunity, foster social connectedness, and reduce access to firearms.

Additionally, the occurrence of a suicide may be more visible in rural areas, potentially 

increasing the occurrence of imitation suicide deaths. Deaths by suicide may be amplified 

by traditional or social media increasing the spatiotemporal reach and likelihood that a 

cluster may emerge. Whether suicide clusters emerge as a result of imitation or are primarily 

driven by geographic clustering of structural predictors of suicide is a longstanding debate in 

suicide cluster research, and both are likely important pathways.42 Future research is needed 

to directly interrogate these potential geospatial mechanisms.

When stratified by racial status, three localized patterns emerged. First, Black youth suicide 

clusters were most likely to emerge throughout the rural Eastern US, spanning from East 

Texas to Georgia, through Appalachia, and as far north as Wisconsin, Michigan, and New 

York. To our knowledge, this is the first study to identify this distinct racial pattern. The 

distribution is likely due in part to the cumulative burden faced by minority groups living 

in the rural US, which is reflected in a consistent racial patterning of risk factors for poor 
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health, including greater stress and inflammation,43 lower socioeconomic status, and lower 

health care availability.44 The health impact of this burden is seen across the lifecourse, 

as similar geographic patterning is found in the rates of cardiovascular disease, stroke,45 

HIV,46 and most recently, the prevalence of COVID cases, hospitalizations, and deaths.47 A 

second pattern that emerged was the specificity of suicide clusters in non-coastal Western 

states. Previous research has highlighted this region as one with disproportionately high 

suicide rates and prevalence of suicide clusters.6 While our models identified several clusters 

in non-coastal Western states, nearly all of them were present among White youth only. 

This finding suggests that the discussion of geographic suicide risk factors (e.g., altitude) 

should be discussed with attention to racial heterogeneity. A third localized finding was 

distinct among AI/AN youth. Spatiotemporal models identified a multi-county cold cluster 

in Northeastern Arizona, which comprises Apache tribal territories. Of all groups, this 

was the only cold cluster that was not centered around an urban area. Historically, Native 

American communities have experienced extremely high suicide rates, up to 10 times higher 

than other groups in some places.48 Our analysis confirmed this; across all ages, suicide 

rates were consistently highest among AI/AN youth. This particular protective cluster may 

be a direct result of a community surveillance system and suicide prevention program, 

developed by researchers and Tribal authorities to address the specific risk factors for 

suicide in their communities. From 2001–2012, the ‘Celebrating Life Surveillance System’ 

decreased the suicide rate among ages 15–24 by 23%.49 Programs like this are proof that 

interventions can significantly reduce suicide risk, even where it is highest, provided they are 

tailored to the relevant racial, geographic, and social context of the target communities. This 

need has become even more urgent given the widespread social, economic, and physical 

health consequences of the COVID-19 pandemic and the implications for adolescent mental 

health and suicide risk.

This analysis should be interpreted in light of several limitations. First, the SaTScan 

algorithm is data-driven and will find the outliers in any given distribution. Nonetheless, 

varying the temporal and spatial parameters in a sensitivity analysis did give us confidence 

that the general patterns we report reflect meaningful patterns and are not solely an artifact 

of any one set of parameters in the statistical model. Findings should be replicated using 

more theory driven methods which allow for greater control of a priori cluster identification 

settings. Second, suicide deaths may be misclassified on death certificates, differentially by 

racial identity, such that racial minority groups are more likely to be undercounted.50 In 

effect, suicide rates among non-White racial groups may be higher than observed, though it 

is unknown whether this misclassification has changed over time and would thus influence 

APC trends. Also, it is unlikely to bias the spatiotemporal cluster analyses, assuming that all 

race-specific suicide deaths are similarly misclassified, whether they occur within a cluster 

or not. Third, small sample sizes prohibited us from considering group heterogeneity in 

more detail, especially differences by Hispanic ethnicity and among children, adolescents, 

and young adults separately. Spatiotemporal patterns between these groups are likely 

important and should be considered in future research. Finally, this descriptive study is 

an initial step toward understanding the patterns of suicide clusters in a way that may help to 

identify emerging high-risk groups based on racialized identity and geography. Accordingly, 

inferential claims regarding the causes of these patterns cannot be made without further 

Platt et al. Page 10

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2023 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



analysis. More research is needed to understand the mechanisms driving racial differences in 

suicide clusters, with the goal of implementing effective and tailored suicide prevention and 

postvention strategies.

Emerging youth suicide clusters in the US require urgent attention from those engaged 

in suicide prevention, including public health professionals, clinicians, and parents. 

Spatiotemporal methods represent important epidemiological tools for suicide surveillance 

and prevention and may provide a useful supplement to existing clinical risk assessments. 

The current study provides additional evidence of high-risk groups and geographic areas that 

can inform and focus interventions to prevent suicide deaths and injuries from attempted 

suicide. Racial differences in spatiotemporal patterns of suicide and suicide clusters suggest 

that interventions, drawing on a combination of evidence-based strategies, should be tailored 

with attention to population heterogeneity in order to effectively reduce individual and 

population suicide risk.
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Figure 1. 
Color-Graduated Hexagonal Grids Representing the Suicide Rate for a Unique Age, Period, 

and Cohort By Race, Through 2019 Among Ages 5–34
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Figure 2. 
Age-Period-Cohort Estimates of Completed Suicides by Race, Through 2019 Among Ages 

5–34
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Figure 3. 
Temporal Clusters in Suicide Rates by Race, From 2000–2019 Among Ages 5–25 Note: 

Spatiotemporal parameters: ≤ 150km and ≤ 15 months
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Figure 4. 
Spatial Clusters in Suicide Rates by Race, From 2000–2019 Among Ages 5–25 Note: 

Spatiotemporal parameters: ≤ 150km And ≤ 15 months
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Table 1.

Percentages of All Suicides That Are Included in Any Spatiotemporal Cluster, Based on a Maximum Cylinder 

Radius and Height Parameters of 150 km and 15 Months

Racial group Hot clusters (%) Cold clusters (%)

All 0.7 1.5

American Indian/Alaskan Native 10.3 8.8

Asian/Pacific Islander 2.7 4.7

Black 1.7 2.2

White 0.8 1.7

Note: percentages are calculated as the number of all suicide deaths captured within a cluster, divided by the total number of suicide deaths that 
occurred throughout the duration of each cluster in the US.
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