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Abstract

Introduction: This study compares rural and urban differences in the rates of nonfatal self-harm 

in the U.S. in 2018.

Methods: Nationwide Emergency Department Sample and Census data were analyzed to 

calculate the RR of emergency department visits for self-harm between rural and urban residents. 

The analyses were conducted in 2021.

Results: Among a weighted total of 488,000 emergency department visits for self-harm in the 

U.S., 80.5% were urban residents, and 18.3% were rural residents. In both settings, poisoning was 

the most common mechanism for self-harm, followed by cutting. Firearm-related self-harm and 

suffocation each accounted for <2% of total self-harm cases. Overall, the age-adjusted emergency 

department visit rate for self-harm was 252.3 per 100,000 for rural residents, which was 1.5 (95% 

CI=1.4, 1.6) times greater than the rate for urban residents (170.8 per 100,000 residents). The rates 

of self-harm among rural residents were higher than those of urban residents for both male and 

female residents, for all age groups except people aged ≥65 years, and by all mechanisms.

Conclusions: Comprehensive suicide prevention strategies tailored to rural communities may 

mitigate the rural–urban disparity in morbidity from suicidal behavior.

INTRODUCTION

Suicide is the 10th leading cause of death in the U.S.1 Rural residents are disproportionately 

affected by suicide compared with their urban counterparts.2,3 Still, suicide is only a 

snapshot of a complex public health problem. For every suicide, there exist, on average, 
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about 10 emergency department (ED) visits for nonfatal self-harm.4 Nonfatal self-harm 

varies from suicides in the pattern of demographic characteristics and mechanisms used.5 

Despite the well-documented rural–urban disparity in suicide rates, there is a paucity of data 

on rural–urban differences in nonfatal self-harm. Such information is necessary to generate 

a more complete picture of the rural–urban gap in the morbidity and mortality of suicidal 

behavior to guide prevention strategies in improving rural health. To address this gap, this 

study, using nationally representative data, compares the rates of ED visits for self-harm 

between rural and urban residents.

METHODS

The Nationwide Emergency Department Sample (NEDS) (https://www.hcup-u.ahrq.gov/

nedsoverview.jsp) is the largest all-payer ED database in the U.S. It contained 36 million 

ED visits from 37 states in 2018. Nationally representative estimates were derived using 

sampling weights.

External Cause-of-Injury Matrices (https://www.cdc.gov/nchs/injury/injury_tools.htm) were 

applied to 2018 NEDS to identify ED visits for self-harm for people aged ≥10 years. 

The mechanism of self-harm was classified as firearm, suffocation, poisoning, cutting, and 

other. Following this lethality order for mechanisms,5 people who used multiple mechanisms 

were categorized by the most lethal mechanism recorded. Rural–urban designation for 

patient’s county of residence was provided in NEDS. Population estimates for rural 

and urban locations in 2018 were obtained by linking the 2013 National Center for 

Health Statistics Urban–Rural Classification Scheme for Counties (https://www.cdc.gov/

nchs/data_access/urban_rural.htm) to Annual County Resident Population Estimates that 

U.S. Census Bureau released in 2020 (https://www.census.gov/data/tables/time-series/demo/

popest/2010s-counties-detail.html). For both NEDS and census data, the 4 metropolitan 

categories (large central metropolitan, large fringe metropolitan, medium metropolitan, 

and small metropolitan) were classified as urban, and the 2 nonmetropolitan categories 

(micropolitan and those that are neither metropolitan nor micropolitan) were classified as 

rural.

The rates of ED visits for self-harm were calculated for rural and urban residents. RR 

of self-harm was calculated as the rate ratio between rural and urban populations. Delta 

methods were used to derive SEs for all rates and rate ratios.6 All analyses were stratified 

by age group (10–19 years, 20–44 years, 45–64 years, ≥65 years), sex, and mechanism. The 

analyses were conducted using SAS, version 9.4, and SUDAAN, version 11.0.3. This study 

involving secondary analyses of publicly available data was exempt from the Centers for 

Disease Control and Prevention IRB review.

RESULTS

Among a weighted total of 488,000 estimated ED visits for self-harm in the U.S., 18.3% 

were rural residents, 80.5% were urban residents, and 1.2% were missing in rural/urban 

location. Rural and urban self-harm cases showed similar distributions in age (78.5% in 

urban and 80.0% in rural were aged <45 years) and sex (60.2% in rural and 60.8% in 
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urban were female). For both rural and urban residents, poisoning was the most common 

mechanism for self-harm, followed by cutting. Firearm-related self-harm and suffocation 

each accounted for <2% of total self-harm cases (Table 1).

Overall, the age-adjusted ED visit rate for self-harm was 252.3 per 100,000 for rural 

residents, which was 1.5 (95% CI=1.4, 1.6) times the rate for urban residents (170.8 

per 100,000 residents). Male and female residents showed a similar rural–urban gap for 

self-harm rates (RR=1.5, 95% CI=1.4, 1.6) for both male and female residents. Rural 

residents had higher risk for self-harm by all mechanisms, particularly by firearm, than 

urban residents (RR=2.6, 95% CI=2.1, 3.1 for firearm; RR=1.8, 95% CI=1.5, 2.1 for 

suffocation; RR=1.4, 95% CI=1.3, 1.5 for poisoning; RR=1.5, 95% CI=1.4, 1.6 for cutting; 

and RR=1.5, 95% CI=1.4, 1.7 for other mechanisms). When stratified by age group, the 

rural–urban difference in ED visit rates for self-harm was observed for all groups aged <65 

years (RR=1.4, 95% CI=1.2, 1.6 for age 10–19 years; RR=1.6, 95% CI=1.4, 1.8 for age 

20–44 years; and RR=1.2, 95% CI=1.1, 1.4 for age 45–64 years) (Figure 1).

Similar to that among urban residents, among rural residents, female residents had higher 

ED visit rates for self-harm than male residents (313.1 per 100,000 for female residents vs 

195.1 per 100,000 for male residents), the rate was the highest for self-harm by poisoning, 

and rates declined with age. Rural adolescents aged 10–19 years showed the highest rate 

among all age groups of both settings (Figure 1).

DISCUSSION

Rural residents experienced higher rates of ED visits for nonfatal self-harm than urban 

residents for all individuals aged <65 years and by all mechanisms. In complement to 

the current understanding of the national rural–urban gap based on suicide data,2 this 

study provided additional information to facilitate prevention efforts in reducing rural–urban 

disparities in nonfatal suicidal behavior. This study also showed using a large ED database 

as a viable option to study suicidal behavior for rural populations, especially if suicide 

counts are small.

Previous studies suggest unique risk factors among rural residents that may contribute 

to their increased risk for suicidal behavior, such as social isolation, lack of access to 

healthcare services, economic hardship, stigma around help seeking for mental health 

problems, and cultural and social beliefs encouraging self-sufficiency.7,8 Furthermore, on 

the basis of suicide data, using a firearm was identified as an important contributor 

to the rural–urban suicide gap.9 Firearm was the leading mechanism used for suicide 

among rural residents, with the firearm-related suicide rate more than 50% higher in 

rural areas than in urban areas.3 Conversely, given the high lethality of firearms,5 using 

a firearm was not common and only accounted for <2% of nonfatal self-harm cases in 

this study. Therefore, reducing access to lethal means among people at risk of suicide may 

help to reduce the rural–urban gap in suicide rates,8,9 although additional strategies are 

needed to prevent nonfatal self-harm. The findings on the rural–urban gaps in self-harm 

by all mechanisms shown in this study underscore the importance of comprehensive 

primary suicide prevention strategies to address upstream risk factors in reducing the 
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rural–urban disparity. As documented in detail in the Centers for Disease Control and 

Prevention’s suicide prevention technical package, these evidence-based strategies may 

include strengthening social connectedness, promoting social norms that view help seeking 

as a sign of strength, increasing access to care, and strengthening economic supports.10 It is 

noteworthy that for people aged ≥65 years, no rural–urban difference in nonfatal self-harm 

was found in this study, whereas there is a well-documented rural–urban gap in suicide.2 

For this age group, because the rural–urban disparity was mainly observed in suicides, 

strategies targeting to prevent suicide such as reducing access to lethal means among at-risk 

individuals may make a large difference in mitigating the rural–urban disparity.

Limitations

This study is subject to some limitations. The findings on self-harm ED visits may not be 

generalized to all self-harm cases, about half of whom did not seek care.11 There were 

possible misclassifications of self-harm cases as unintentional or undetermined injuries that 

could not be accounted for.12 Self-harm may be suicidal or nonsuicidal in nature, but 

using ICD-10-CM diagnosis codes did not allow the authors to define suicidal intent for 

self-harm. Nevertheless, both suicidal and nonsuicidal self-harm behaviors are risk factors 

for suicide and need to be prevented.13 Because race/ethnicity is not available in NEDS, 

potential modification by race/ethnicity on the rural–urban self-harm disparity as suggested 

in a previous study was not evaluated in this study.14

CONCLUSIONS

This study suggests that comprehensive prevention strategies tailored to rural locations and 

circumstances are essential for mitigating the rural–urban inequities in nonfatal self-harm.
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Figure 1. 
Rates and RRs of ED visits for self-harm for rural and urban residents, U.S. 2018.

Notes: The error bars for RRs indicate their 95% CIs. Data sources include NEDS, available 

at https://www.hcup-us.ahrq.gov/nedsoverview.jsp, and 2009‒2019 Annual County Resident 

Population Estimates that U.S. Census Bureau released in June 2020, available at https://

www.census.gov/data/tables/time-series/demo/popest/2010s-counties-detail.html. The rates 

for overall, by sex, and by mechanisms were age adjusted to 2000 U. S. standard population. 

RR was calculated as the rate ratio on ED visits for self-harm between rural and urban 

populations.
aThe rates for nonfatal self-harm by firearm (3.23 per 100,000 for rural and 1.25 per 100,000 

for urban) or suffocation (3.7 per 100,000 for rural and 2.08 per 100,000 for urban) were low 

because self-harm by these mechanisms tends to be more lethal.

ED, Emergency Department; NEDS, National Emergency Department Sample; y, year.
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