
Trends in Emergency Department Visits for Nonfatal Self-
inflicted Injuries Among Youth Aged 10 to 24 Years in the United 
States, 2001–2015

Melissa C. Mercado, PhD, MSc, MA1, Kristin Holland, PhD, MPH1, Ruth W. Leemis, MPH1, 
Deborah M. Stone, ScD, MSW, MPH1, and Jing Wang, MD, MPH1

1National Center for Injury Prevention and Control, Centers for Disease Control and Prevention, 
Atlanta, Georgia

In the United States, youth have the highest burden of nonfatal self-inflicted injury (ie, 

deliberate physical harm against oneself, inclusive of suicidal and nonsuicidal intent) 

requiring medical attention.1 One study found that emergency department (ED) visits for 

these injuries during the 1993 to 2008 period varied by age group, ranging from 1.1 to 9.6 

per 1000 ED visits, with adolescents aged 15 to 19 years exhibiting the highest rates.1 Self-

inflicted injury is one of the strongest risk factors for suicide—the second-leading cause of 

death among those aged 10 to 24 years during 2015.2 This study examined trends in nonfatal 

self-inflicted injuries treated in hospital EDs among US children, adolescents, and young 

adults aged 10 to 24 years (hereafter referred to as youth).

Methods

The National Electronic Injury Surveillance System—All Injury Program (NEISS-AIP) 

collects data on all first-time visits for nonfatal injuries treated in 66 US hospital EDs 

through stratified probability sampling, allowing for the derivation of national estimates.3 
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Self-inflicted injuries were identified by reviewing injury cause narratives and other coded 

data within ED records. This study used publicly available secondary data and was exempted 

by the CDC from institutional review board review.

Self-inflicted injury ED visit rates were calculated from 2001 through 2015 by sex, age (10–

14, 15–19, and 20–24 years), along with injury method (poisoning, sharp object, blunt 

object), and 95% CIs using US Census population estimates as denominators. Rates were 

weighted to obtain nationally representative estimates and age-adjusted to the 2000 US 

Census population. Trends in self-inflicted injury ED visit rates were assessed using 

joinpoint regression software (Surveillance Research Program, National Cancer Institute), 

version 4.3.1.0. The annual percentage change described the rate of change for each linear 

segment.

Results

From 2001 to 2015, NEISS-AIP captured 43 138 youth self-inflicted injury ED visits. The 

overall weighted age-adjusted rate for this group showed no statistically significant trend 

until 2008, increasing 5.7% (95% CI, 3.0%–8.4%) annually thereafter and reaching 303.7 

per 100 000 population (95% CI, 254.1–353.3) in 2015 (Table). Age-adjusted trends for 

males overall and across age groups remained stable throughout 2001–2015 (Figure, Table). 

Overall age-adjusted rates for females demonstrated no statistically significant trend before 

2009, yet increased 8.4% (95% CI, 5.6%–11.2%) yearly from 2009 to 2015. After 2009, 

rates among females aged 10 to 14 years increased 18.8% (95% CI, 12.1%–25.8%) per year

—from 109.8 (95% CI, 69.9–149.7) in 2009 to 317.7 (95% CI, 230.3–405.1) per 100 000 

population in 2015. Rates among females aged 15 to 19 years showed a 7.2% (95% CI, 

3.8%–10.8%) increase per year during 2008–2015. Rates among females aged 20 to 24 

years exhibited a 2.0% (95% CI, 0.8%–3.1%) increase per year throughout 2001–2015 

(Figure, Table).

Trends for all self-inflicted injury methods were stable for males. Poisoning was the most 

common method of self-inflicted injury for females, with rates remaining stable until 2007 

and increasing 5.3% (95% CI, 0.5%–10.4%) annually thereafter. Female rates for self-

inflicted injuries by sharp object increased 7.1% (95% CI, 5.2%–8.9%) annually throughout 

2001–2015; female rates for blunt object injuries were stable during 2006–2015 (Table).

Discussion

Youth self-inflicted injury ED visit rates were relatively stable before 2008. However, rates 

among females significantly increased thereafter—particularly among females aged 10 to 14 

years, who experienced an 18.8% annual increase from 2009 to 2015. This study only 

included ED cases; thus, rates were underestimated. Also, limited statistical power could 

have resulted in some trends not showing statistical significance. Findings are consistent 

with previously reported upward trends in youth suicide rates during 1999–2014, in which 

rates increased most notably after 2006 with females aged 10 to 14 years experiencing the 

greatest increase.4 Findings also coincide with increased reports of depression among youth, 
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especially young girls.5 Other potential underlying reasons for the observed increasing 

trends, particularly among young females, warrant further study.

These findings underscore the need for the implementation of evidence-based, 

comprehensive suicide and self-harm prevention strategies within health systems and 

communities. These strategies include strengthening access to and delivery of care for 

suicidal youth within health systems and creating protective environments, promoting youth 

connectedness, teaching coping and problem-solving skills, and identifying and supporting 

at-risk youth within communities.6
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Figure. Non-fatal Self-Inflicted Injury Emergency Department Visits among Youth aged 10–24 
Years — United States, 2001–2015
APC=Annual Percentage Change; CI=Confidence Intervals

Dotted lines indicate observed rates and solid lines indicate modeled rates. The error bars 

represent the standard errors of the observed rates. Only the significant trends were labeled 

with APC.
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