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Abstract

Background: Medication poisoning is a common form of self-harm injury, and increases in
injuries due to self-harm, including suicide attempts, have been reported over the last two decades.

Methods: Cross-sectional (2016—2019) data from sixty emergency departments (EDs)
participating in an active, nationally-representative public health surveillance system were
analyzed and United States national estimates of ED visits for medication-related self-harm
injuries were calculated.

Results: Based on 18,074 surveillance cases, there were an estimated 269,198 (95% confidence
interval [CI], 222,059-316,337) ED visits for medication-related self-harm injuries annually

in 2016-2019 compared with 1,404,090 visits annually from therapeutic use of medications.
Population rates of medication-related self-harm ED visits were highest among persons aged 11—
19 years (58.5 [95% Cl, 45.0-72.0] per 10,000), and lowest among those aged =65 years (6.6
[95% CI, 4.4-8.8] per 10,000). Among persons aged 11-19 years, the ED visit rate for females
was four times that for males (95.4 [95% CI, 74.2-116.7] versus 23.0 [95% ClI, 16.4-29.6]

per 10,000). Medical or psychiatric admission was required for three-quarters (75.1%; 95% ClI,
70.0%-80.2%) of visits. Concurrent use of alcohol or illicit substances was documented in 40.2%
(95% Cl, 36.8%-43.7%) of visits, and multiple medication products were implicated in 38.6%
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(95% Cl, 36.8%-40.4%). The most frequently implicated medication categories varied by patient

age.

Conclusions: Medication-related self-harm injuries are an important contributor to the overall
burden of ED visits and hospitalizations for medication-related harm, with the highest rates among
adolescent and young adult females. These findings support continued prevention efforts targeting
patients at risk for self-harm.

INTRODUCTION

Suicide rates increased by one-third between 1999 and 2019, and the approximately

47,500 suicide-related deaths in 2019 made suicide the 10t leading cause of death in

the United States.:2 Nearly 500,000 nonfatal self-harm emergency department (ED) visits
occurred in 2019,2 making EDs important settings for identifying patients in need of mental
health interventions, as self-harm is an important predictor of future self-harm, including
suicide.3-11 Although poisoning is a common mechanism involved in self-harm morbidity
and mortality,? and medication-related self-harm accounts for 13% of ED visits for
medication-related harms overall,12 the medications implicated in ED visits for medication-
related self-harm injuries have not been well described. Additionally, administrative claims
data have poor sensitivity for tracking ED visits for suicidal behavior and non-suicidal
self-injury.13 Therefore, we used data from a nationally representative public health
surveillance system to (1) estimate numbers and population rates of ED visits in the

United States for medication-related nonfatal self-harm by patient characteristics and (2)
identify implicated medication categories, concurrent substances, and clinical manifestations
involved in medication-related nonfatal self-harm.

METHODS

Data Collection

Definitions

National estimates of ED visits for medication-related nonfatal self-harm injuries (hereafter,
self-harm visits) were based on data from the National Electronic Injury Surveillance
System—Cooperative Adverse Drug Event Surveillance (NEISS-CADES) project, a an active
public health surveillance system based on a nationally representative, stratified probability
sample of 60 hospitals with =6 beds and a 24-hour ED.1415 Trained data abstractors review
clinical records of every ED visit to identify harms (adverse events) from medication use
and record up to four implicated medications; patient demographics; intent of medication
use; narrative descriptions of the event (including clinical manifestations, precipitating
circumstances, and concurrent use of illicit drugs or alcohol); clinician diagnoses; laboratory
testing; treatments administered; and discharge disposition from the ED. This activity was
reviewed by CDC and was conducted consistent with applicable federal law and CDC
policy.16:17

Medication self-harm visits included ED visits from January 1, 2016 through December 31,
2019 with documentation that patients used medication to deliberately harm themselves,
and include both suicidal and non-suicidal intent. Therapeutic use visits included those for
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harms due to use of medication as directed or unintentional errors. ‘Medication’ included
prescription and over-the-counter medications, dietary supplements (e.g., herbals, vitamins,
minerals), homeopathic products, and vaccines.

Statistical Analysis

Cases are weighted based on inverse probability of selection, adjusted for hospital
nonresponse and post-stratified to adjust for changes in the number of hospital ED

visits each year. National estimates of ED visits (including weighted percentages and
weighted rates) and corresponding 95% confidence intervals (Cls) were calculated using the
SURVEYMEANS procedure in SAS 9.4 to account for sample weights and complex sample
design. Estimates were considered statistically significantly different if their 2-sided 95%
Cls were nonoverlapping. National estimates were annualized by dividing total estimates for
the four-year period by 4. Estimates based on <20 cases or total estimates of <1200 were
considered statistically unstable and are not shown. Estimates with a coefficient of variation
of >30% are noted. Population-based rates were calculated by dividing ED visit estimates by
corresponding bridged-race population estimates from the US Census Bureau.

RESULTS

Based on 18,074 surveillance cases, there were an estimated 269,198 (95% confidence
interval [CI], 222,059-316,337) medication self-harm ED visits annually in 2016-2019,
compared to an estimated 1,404,090 ED visits for harms from therapeutic use of medications
(Table 1). Patients aged 11-34 years accounted for 59.3% (95% Cl, 56.4%-62.2%) of
medication self-harm visits, compared with 16.3% (95% Cl, 13.9%-18.7%) of visits for
harms from therapeutic use of medications. Patients aged =65 years accounted for 4.2%
(95% Cl, 3.0%-5.4%) of medication self-harm visits compared with 43.0% (95% ClI,
36.9%-49.1%) of visits for harms from therapeutic use of medications. Females accounted
for 66.2% (95% Cl, 64.1%-68.2%) of medication self-harm visits compared with 55.3%
(95% Cl, 53.3%-57.3%) of visits for harms from therapeutic use of medications.

Medical or psychiatric admission or transfer to another facility was required for 75.1% of
medication self-harm ED visits compared with 28.0% of visits for harms from therapeutic
use of medications. More medication self-harm visits involved multiple medication products
than visits for harms from therapeutic use (38.6% [95% Cl, 36.8%-40.4%] vs. 13.6%

[95% CI, 12.2%-15.1%], respectively); frequency of involvement of multiple products in
medication self-harm visits increased with age from 31.3% (95% ClI, 29.7%-32.9%) among
patients aged 11-19 years to 43.5% (95% CI, 38.6%-48.3%) among patients aged =65 years
(Supplemental Table 1). Concurrent use of nonpharmaceutical substances (e.g., alcohol,
marijuana) was more commonly documented in medication self-harm visits compared to
visits for harms from therapeutic use (40.2% vs. 1.9%, respectively).

Estimated annual population rates of ED visits for medication self-harm were nearly twice
as high among females (33.1 [95% CI, 27.0-39.1] per 10,000) compared with males (17.4
[95% CI, 14.0-20.8] per 10,000). Considering both females and males, estimated annual
population rates of visits for medication self-harm were highest among patients aged 11-19
years (58.5 [95% ClI, 45.0-72.0] per 10,000) followed by patients aged 20-34 years (38.2
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[95% CI, 31.3-45.2] per 10,000). Females accounted for 79.9% of medication self-harm
visits among patients aged 11-19 years (Supplemental Table 1), with a visit rate of 95.4
(95% ClI, 74.2-116.7) per 10,000 versus 23.0 (95% CI, 16.4-29.6) per 10,000 for males.
The difference in rates of medication self-harm visits by sex declined with increasing age
(Figure 1). While rates of visits from therapeutic use of medications exceeded rates of
medication self-harm visits for most age groups, among females aged 11-19 years, there
were approximately 60% more medication self-harm visits each year than visits involving
harms from therapeutic use (ratio 1.6 [95% CI, 1.1-2.1]).

Overall, the most frequently implicated medication categories in self-harm ED visits were
nonopioid analgesics (e.g., acetaminophen, ibuprofen) (24.4%), benzodiazepines (24.2%),
and antidepressants (23.2%) (Table 2). Four medication categories commonly prescribed
for treating psychiatric diagnoses (antidepressants, antipsychotics, benzodiazepine and
non-benzodiazepine hypnotics [e.g., zolpidem]), alone or with other substances, were
implicated in an estimated 52.9% (95% CI, 50.8%-55.0%) of medication self-harm visits.
Products commonly available over-the counter (OTC) (nonopioid analgesics, cough/cold or
antihistamine products, vitamins/minerals or herbals/complementary nutritional products)
were implicated in an estimated 36.2% (95% CI, 34.5%-37.9%) of medication self-harm
visits.

The medications most frequently implicated in self-harm visits varied by age group,
however (Table 3). Nonopioid analgesics was the most frequently implicated category of
medications involved in self-harm visits among patients aged 11-19 years (39.1%) and
patients aged 20-34 years (24.7%). Benzodiazepines was the most frequently implicated
category of medications involved in self-harm visits among patients aged 35-49 years
(32.3%), aged 50-64 years (35.4%), and aged =65 years (40.2%). Among patients aged
11-19 years, products commonly available over-the-counter (OTC) were involved in 54.4%
of medication self-harm visits, but only 25.4% of medication self-harm visits among patients
aged 35-49 years, and only 14.1% of medication self-harm visits among patients aged =65
years (Supplemental Table 2). Antipsychotics or antidepressants were involved in 31.3%
(95% Cl, 29.8%-32.8%) of medication self-harm visits overall, and the proportion of visits
involving antipsychotics or antidepressants did not significantly vary by age group except
for adults aged =65 years (24.8%; 95% CI 20.9%-28.8%).

Overall, there were an estimated 105,878 (39.3%; 95% ClI, 36.7%-42.0%) ED visits annually
for self-harm involving use of medications from a single category alone (i.e., without other
categories of medications, alcohol, or illicit substances) (Table 2). Medication categories
that were most frequently implicated alone in medication self-harm visits included
hypoglycemics (46.2%), nonopioid analgesics (44.4%), cough/cold or antihistamine
products (30.7%), and vitamin/mineral or herbal/complementary nutritional products
(30.3%). For medication self-harm visits implicating nonopioid analgesics alone, nearly

all (88.4%; 95% Cl, 85.2%-91.6%) involved either acetaminophen-containing (51.6%; 95%
Cl, 49.0%-54.1%) or non-steroidal anti-inflammatory drug (NSAID)-containing products
(41.8%; 95% ClI, 37.9%-45.8%). Of medication self-harm visits implicating cough/cold

or antihistamine products alone, nearly three-quarters (72.5%; 95% Cl, 67.5%-77.4%)
involved non-selective antihistamines (e.g., diphenhydramine) and nearly one-quarter
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(22.6%; 95% CI, 18.7%-26.6%) involved cough/cold products. Melatonin was involved in
most (54.0%; 95% ClI, 44.1%-63.9%) self-harm visits implicating vitamin/mineral or herbal/
complementary nutritional products alone.

Multiple medication categories and/or other substances were documented to be involved in
at least four-fifths of estimated medication self-harm ED visits involving gabapentinoids
(i.e., gabapentin, pregabalin) (87.0%; 95% CI, 83.7%-90.4%), benzodiazepines (81.8%;
95% Cl, 79.6%-84.0%), non-benzodiazepine hypnotics (81.6%; 95% ClI, 78.4%-84.9%),
muscle relaxants (81.1%; 95% CI, 76.5%-85.6%) and prescription opioids (80.5%; 95% ClI,
76.5%-84.5%) (Table 2). Concurrent use of illicit substances or alcohol was documented
in at least two-fifths of estimated medication self-harm visits involving benzodiazepines
(53.9%; 95% Cl, 50.2%-57.7%), gabapentinoids (50.3%; 95% ClI, 43.5%-57.2%),
prescription opioids (46.9%; 95% CI, 42.0%-51.9%), non-benzodiazepine hypnotics
(46.5%; 95% ClI, 41.7%-51.3%), muscle relaxants (45.5%; 95% ClI, 40.6%-50.4%), and
antipsychotics (40.2%; 95% Cl, 36.2%-44.1%) (Supplemental Table 3).

The frequency of involvement of multiple medication categories or other substances
(alcohol, illicit substances) in ED visits for medication self-harm varied by patient age
(Supplemental Table 4). Among patients aged 11-19 years, an estimated 58.9% of
medication self-harm visits involved a single medication category alone, compared with

an estimated 26.8% of medication self-harm visits among patients aged 35-49 years.
Conversely, concurrent use of alcohol and illicit substances was highest among patients
35-49 years of age (54.8%) and significantly lower among patients aged 11-19 years of age
(19.2%) and patients aged =65 years (25.2%) (Supplemental Table 1).

The most frequently documented manifestations in medication self-harm visits were altered
mental status (13.1%), laboratory abnormality without current symptoms (7.6%), and
unresponsiveness/cardiorespiratory failure (5.3%) (Table 4). No clinical manifestations were
documented in 65.2% of medication self-harm visits; however, of such visits, 13.4% (95%
Cl, 9.8%-17.1%) of patients were treated with decontamination (activated charcoal or gastric
aspiration) or reversal agents (naloxone, naltrexone, flumazenil, n-acetylcysteine, glucagon,
or parenteral 50% dextrose). In an estimated 2.5% (95% ClI, 1.5%-3.4%) of medication self-
harm visits without documentation of clinical manifestations, patients required mechanical
ventilation as documented by intubation or administration of a paralytic or anesthesia
induction agent, and an estimated 25.8% (95% ClI, 17.0%-34.6%) of these visits also
involved decontamination or reversal.

Medication self-harm visits involving unresponsiveness/cardiorespiratory failure/mechanical
ventilation, decontamination, or reversal agents (22.6%; 95% CI, 18.9%-26.3%) more
frequently involved subsequent admission or transfer to another facility (85.5% vs. 72.1%),
but there were no differences in patients’ sex or concurrent use of alcohol or illicit
substances and the proportions of patients in each age group were similar (Supplemental
Table 5). Such visits more frequently involved benzodiazepines (29.0% vs. 23.1%),
prescription opioids (28.1% vs. 9.5%), muscle relaxants (8.1% vs. 3.4%), and amphetamine
stimulants (5.7% vs. 2.0%).
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DISCUSSION

Between 2016-2019, there were more than one million estimated ED visits in the United
States for medication-related self-harm, three-quarters of which resulted in a medical or
psychiatric admission or transfer. Among females aged 11-19 years, there was nearly one
ED visit for medication self-harm for every 100 persons each year. Among patients aged 11—
19 years, 54% of self-harm ED visits involved medications commonly available OTC and
only 19% involved concurrent use of alcohol or illicit substances. On the other hand, among
patients aged 35-49 years, only 25% of self-harm visits involved medications commonly
available OTC while 55% involved concurrent use of alcohol or illicit substances. The
proportion of self-harm visits involving benzodiazepines or prescription opioids increased
with age from 14% among patients aged 11-19 years to 55% among patients aged =65
years. These epidemiologic data on patient characteristics, medications, and other substances
involved in self-harm ED visits provide guidance for prevention efforts, but additional
prevention effectiveness research is needed.

The finding that overall approximately one-half of estimated visits implicated
antidepressants, antipsychotics, and hypnotics (benzodiazepine or non-benzodiazepine) is
consistent with the most common medications identified in suicide deaths.18 However,
among adolescents and teenagers aged 11-19 years, most estimated medication self-harm
ED visits involved 3 categories of medications commonly available OTC (nonopioid
analgesics, cough/cold products or antihistamines, or vitamins/minerals and herbals/
complementary nutritionals). OTC products were previously reported as the most common
substances involved in US suicidal poisonings among 10-24-year-olds from 2010 to

2018, specifically OTC analgesics (acetaminophen, ibuprofen) and diphenhydramine.1® This
may be due to the relative ease of access to these products compared with prescription
medications among adolescents and teenagers. Overall, medication self-harm ED visits
frequently involved use of multiple substances, including nonpharmaceutical substances
(alcohol and illicit drugs). This finding is consistent with research demonstrating increased
risk for self-harm among those with co-occurring substance use disorders,20-22 and supports
efforts to address substance use and other co-morbid psychiatric disorders.

Three basic approaches to self-harm prevention are societal means restriction, screening
for at risk individuals, and community-based primary prevention. A recent systematic
review?3 has found means restriction can reduce self-harm attempts and suicides (without
subsequent increases in self-harm and suicides by other mechanisms) based on studies

of the impact of removing propoxyphene-containing products and barbiturates. However,
wholesale means restriction across all the medication categories commonly involved in
self-harm ED visits is not feasible. Partial means restrictions (e.g., limiting pack size and
legal purchasing age for nonopioid analgesics) have also been implemented with studies
identifying impact in some countries, but determining conclusive evidence of effectiveness
for pack size and purchasing age restriction has been complicated by secular trends in
self-harm and suicides.24 Innovative approaches and further research are needed to identify
the most effective policies and mechanisms for means restriction which would allow access
to medications by those who benefit from them while reducing access by those who may
self-harm with them.
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Brief interventions in the ED to prevent re-attempts, coupled with post-visit follow ups, may
lead to a reduction in subsequent suicide attempts2> and suicide re-attempt mortality.28 For
patients who have presented to EDs for medication-related self-harm, counseling families
on how to reduce access to other lethal means (e.qg., firearms, household poisons) as well

as medications and illicit substances may be effective at reducing self-harm morbidity and
mortality among youth.2’-2% Means restriction counseling should be initiated by trained
personnel at the time of the visit, but ideally would be implemented preventively, prior to
any injury.30

Screening programs to identify individuals at risk for self-harm in order to provide means
restriction and follow-up care may reduce the number of ED visits for self-harm. In 2021,
the U.S. Surgeon General called for increased attention to youth mental health,3! citing
recent data suggesting increased prevalence of mental health issues among young persons,
such as increased ED visits for psychiatric purposes from 2011 to 2015.32 While not all
cases of self-harm involve depression, 2018 guidelines from the American Academy of
Pediatrics endorse universal screening for depression starting at age 12, and providing
family education, follow up care, and safety assessment and planning for those who screen
positive.33 The Joint Commission’s National Patient Safety Goal for suicide prevention
calls for hospitals, including EDs, to screen all patients presenting for a behavioral health
condition for suicidal ideation, and to use written care protocols in caring for those who
screen positive.3* However, gaps in ED management of those who screen positive for
self-harm risk have been consistently observed, with ED documentation of lethal means
counseling occurring <50% of the time,35-38 suggesting room for improvement.

Broader screening strategies may be needed to further reduce medication-related self-harm.
Prior research has suggested that although most patients who attempt self-harm visited the
ED in the year prior to their attempt, it was more often for a primary medical diagnosis than
for a behavioral health diagnosis.3%40 Universal screening has been studied as a potentially
feasible intervention in mostly academic hospital-based EDs*1-44 but further research is
needed to explore long-term sustainability*>47 and to improve the sensitivity of universal
screening initiatives.#849 Pairing an ED-based universal safety assessment with a brief
safety planning intervention and post-visit telephone follow-up was associated with a 30%
reduction in suicidal behavior by adults presenting to 8 participating hospital EDs.25:50

In 2021, the US Department of Health and Human Services released 7he Surgeon General’s
Call to Action to Implement the National Strategy for Suicide Prevention to refocus efforts
on the six societal public health actions called for in the 2012 National Strategy: activating

a broad public health response to suicide, addressing upstream factors including social
determinants of health, reducing access to lethal means, adopting evidence-based care for
at-risk individuals, enhancing crisis care and care transitions, and improving the quality,
timeliness, and use of suicide-related data.51-5% CDC’s Preventing Suicide: A Technical
Package of Policy, Programs, and Practices includes 7 strategies and approaches with the
best available evidence designed to help communities address the multiple factors impacting
suicide, both upstream to prevent risk before it occurs, and later downstream, when people
may already be at risk: strengthening economic supports, strengthening access and delivery
of suicide care, creating protective environments, promoting connectedness, teaching coping
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and problem-solving skills, identifying and supporting persons at risk, and lessening harms
and preventing future risk.2°

This study is subject to several limitations. First, it likely underestimates the burden of
medication-related self-harm injury because it does not include episodes treated outside of
EDs, and it does not include suicide deaths (because of variability in how deaths are tracked
in ED health records systems). It also does not include data during the COVID-19 pandemic,
during which suspected suicide attempt ED visits increased among teens and adolescents
aged 12—17 years (50.6% higher among females, 3.7% higher among males).>® Second,
intent of use could have been misclassified if patients misreported intentionality or arrived in
the ED unresponsive and unable to report intentionality, or if clinicians incorrectly identified
or did not fully document intentionality or details leading to the ED visit. Third, information
about whether the ingested medication was prescribed to the patient was not routinely
available, but could help inform means restriction approaches. Additionally, some implicated
medications and nonpharmaceutical substances were identified based on laboratory testing
alone, which could bias towards identification of drugs included on standard ED toxicology
screens (e.g., benzodiazepines) and potentially against others (e.g., antipsychotics). Fourth,
patients may be admitted for a primary psychiatric diagnosis, primary medical diagnosis, or
both, and these data do not distinguish between hospitalizations for primarily psychiatric or
primarily medical management. Also, medication self-harm visit data could not be analyzed
by race/ethnicity because of variability in how each NEISS-CADES participating hospital
collects and records race/ethnicity data.

CONCLUSIONS

Medication-related self-harm is an important contributor to overall burden of ED visits and
hospitalizations for medication-related harm, with the highest rates among adolescent and
young adult females. These findings support continued prevention efforts targeting patients
at risk for self-harm to prevent morbidity and mortality.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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KEY MESSAGES
What is already known on this topic
. Medication poisoning is a common form of self-harm injury.

. In the USA, increases in injuries due to self-harm, including suicide attempts,
have been reported over the last two decades.

What this study adds

. Medication-related self-harm injuries are an important contributor to the
overall burden of emergency department (ED) visits and hospitalizations for
medication-related harm in the USA.

. Rates are highest among adolescent and young adult females aged 11-19
years, among whom there was one ED visit for medication self-harm for
every 105 persons each year (95.4 [95% Cl, 74.2-116.7] per 10,000).

. Involvement of alcohol and/or illicit substances was common (40.2%; 95%
Cl, 36.8%-43.7%) in ED visits for medication self-harm.

How this study might affect research, practice or policy

. The findings support continued prevention efforts targeting patients at risk for
self-harm.
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Figure: Estimated Population Rate of Emergency Department Visits for Medication-related
Self-harm, by Patient Age and Sex, 2016-2019

Estimates of emergency department (ED) visits for medication-related nonfatal self-harm are
from the National Electronic Injury Surveillance System—Cooperative Adverse Drug Event
Surveillance project, Centers for Disease Control and Prevention; population estimates

are from the US Census Bureau. ‘Medication’ includes prescription and over-the-counter
medications, dietary supplements (e.g., herbals, vitamins, minerals), homeopathic products,
and vaccines. Error bars display 95% confidence intervals. Not shown: patients aged <11
years, as the coefficient of variation for the estimate of ED visits for medication-related
nonfatal self-harm among patients aged <11 years exceeds 30 percent and may therefore be
considered statistically unstable, 2 cases with age not documented, and 1 case with sex not
documented.
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Numbers of Cases and Annualized National Estimates of Emergency Department (ED) Visits for Medication-
related Self-harm and Harms from Therapeutic Use—United States, 2016-20194

ED Visits for Self-Harm

ED Visits for Harms from Therapeutic Use

Case Characteristics Cases Annualized National Estimate Cases Annualized National Estimate
No. No. (95% CI) % (95%Cl) | No. No. (95% CI) % (95% CI)
Patient Age, y b
<11 51 - - 9,253 78,866 (59,557-98,175) 5.6 (4.1-7.1)
11-19 6,655 73*43325567')539‘ 27.3(23.8-30.8) | 4813 58,896 (45,845-71,047) 4.2 (3.3-5.1)
20-34 5,059 85’8110511(1%52‘ 31.9(30.1-33.6) | 9,874 170’32%%%251)’814‘ 121 (105-13.8)
3549 3,342 57’52%‘;70')472‘ 21.4 (19.7-23.0) | 10,889 188’225£%fjg§5°15‘ 13.4 (11.8-15.0)
50-64 2,353 40*635’23326')827‘ 151 (13.8-16.4) | 18171 304,335852’(553),019— 217 (20.2-23.1)
65-79 498 9518(6,036-12,999)  35(24-47) | 21,101 375'852§f$§§5923‘ 26.8 (23.3-30.3)
>80 114 1858(1,323-2394)  0.7(05-09) | 13,116 227’437;6%2%903‘ 16.2 (13.4-19.0)
Patient Sex ¢
Female 12,147 178*122099%18)'778‘ 66.2 (64.1-68.2) | 47,463 776’994824’(59699)*636‘ 55.3 (53.3-57.3)
Male 5,926 91’016088,(3369)15_ 33.8(31.8-35.9) | 39,755 627'15‘226%5;)*618‘ 447 (42.7-46.7)
Discharge Disposition d
Admitted or Transferred 14,285 202‘22193%968)'820‘ 75.1 (70.0-80.2) | 26,675 392'6527‘)3557135263‘ 28.0 (22.3-33.6)
Observed 755 13‘22?5(1‘;;’:6_ 51(19-83)¢ | 1912 32,175 (17400-46,950) 2.3 (1.2-3.4)
Not Hospitalized 3,025 53'023‘(23885'?19‘ 19.7 (14.7-24.8) | 58,628 979’12‘72215’751462';02‘ 69.7 (64.7-74.8)
No. of Implicated Medication Products
1 11,408 165*315994’(213%436‘ 614 (59.6-63.2) | 55,966 1'2271"157900’(356§)'288‘ 86.4 (84.9-87.9)
2 4,050 62'8%&5817’)7 5= 233(224-243) | 6919 154’010996%331)'516‘ 10.8 (9.6-12.1)
3 1,590 25*°§g’g2502')°77‘ 93(85-10.1) | 1,336 26438 (19,262-33,614) 1.9 (1.6-2.1)
4 or More 1026 16*023%21’)134‘ 59(5.2-66) | 722  12,715(9,864-15566) 0.9 (0.7-11)
Concurrent Nonpharmaceutical Substances Documented
Alcohol or illicit substances | 6,617 108'%%83%)7 8- 402(36.8-437) | 1,656 26,563 (18,996-34,129) 1.9 (1.4-2.4)
Alcohol 3,408 59‘2%8‘;’377')478‘ 22.0(206-235) | 1057 17,338 (12,220-22,455) 1.2 (0.9-L5)
Illicit substances 3,672 55'9%‘2‘%)396‘ 208 (17.6-240) | 682 10,408 (7,242-13573) 0.7 (0.5-1.0)
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ED Visits for Self-Harm ED Visits for Harms from Therapeutic Use
Case Characteristics Cases Annualized National Estimate Cases Annualized National Estimate
No. No. (95% CI) % (95% CI) No. No. (95% CI) % (95% CI)
Marijuana 2,584 39,929 820%)977‘ 149 (125-17.2) | 428 7,018 (5,011-9,024) 0.5 (0.4-0.6)
Cocaine 1,149 1067 (7%01’)588‘ 6.2 (4.2-8.2) 186 2,368 (1,407-3,330) 0.2(0.1-0.2)
Heroin 172 2,951 (1,770-4,132) 1.1(0.7-1.5) 59 779 (118-1,439) 0.1 (0.0-0.1)
Methamphetamine 296 5,226 (3,290-7,162) 1.9 (1.3-2.6) 40 831 (246-1,415)€ 0.1(0.0-0.1)¢
15,283 (10,750-
Other or unspecifiedf 881 19 (815) 5.7 (4.4—6.9) 38 437 (190—684) 0.0 (0.0—0.0)
160,887 (132,790- 1,377,528 (977,511~
No concurrent substances 11,457 188,984) 59.8 (56.3-63.2) | 85,563 1.777,544) 98.0 (97.6-98.6)
269,198 (222,059- 1,404,090 (999,613—
Total 18,074 316,337) 100.0 87,219 1,808,567) 100.0

aSurveiIIance case counts and national estimates are from the National Electronic Injury Surveillance System-Cooperative Adverse Drug Event
Surveillance project, CDC. ‘Medication’ includes prescription and over-the-counter medications, dietary supplements (e.g., herbals, vitamins,
minerals), homeopathic products, and vaccines. Excludes cases involving medication misuse or abuse, overdose without indication of intent, and
unsupervised exposures by children.

b A .

Age not documented for 2 cases of medication-related self-harm and 2 cases of therapeutic adverse drug events.
c .

Sex not documented for 1 case for self-harm and 1 case of a therapeutic adverse drug event.

‘Admitted or Transferred’ includes inpatient admissions and transfers to other hospitals. ‘Observed” includes observation status admissions.
‘Not Hospitalized’ includes treated-and-released and left against medical advice/without being seen. Disposition not documented for 9 cases of
medication-related self-harm and 4 cases of therapeutic adverse drug events.

e . .
Coefficient of variation >30%.

‘Other” illicit substances includes other specified illicit substances (e.g., illicit fentanyl). ‘Unspecified’ illicit substances includes unspecified
opioids, unspecified amphetamines, or cases specifying use of “illicit drugs” without further details.

CI = Confidence interval; N/A = Not applicable.
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National Estimates of Emergency Department (ED) Visits for Medication-related Self-harm, by Implicated
Medication Category—United States, 2016—-2019¢

Annualized National Estimates of ED Visits for
Annualized National Estimates of ED Visits Medication-related Self-Harm Without Documented
Medication Category for Medication-related Self-HarmP InvolvemE/_l\’\llthI1 mugﬁl?llﬁcl}/tl%tﬂgzgm eféategorles,
No. % (95% CI) No. % (95% CI)

Nonopioid Analgesics 65,680 24.4 (22.9-25.9) 29,136 44.4 (41.4-47.3)
Benzodiazepines 65,127 24.2 (21.3-27.0) 11,828 18.2 (16.0-20.4)
Antidepressants 62,559 23.2 (21.9-24.6) 16,627 26.6 (23.4-29.8)
Cough/Cold Products or 33,378 12.4 (11.7-13.1) 10,255 30.7 (27.9-33.6)
Antipsychotics 31,700 11.8 (10.8-12.7) 6,810 21.5 (18.7-24.2)
Prescription Opioids 30,509 11.3(10.5-12.2) 5,947 19.5 (15.5-23.5)
Antihypertensives 17,237 6.4 (5.7-7.1) 3,921 22.7 (18.1-27.4)
E%F’Z%%ﬁ'gzse(p”lﬁg) 15,411 5.7 (5.2-6.3) 2,833 18.4 (15.1-21.6)
Anticonvulsants 13,840 5.1 (4.5-5.8) 2,953 21.3(16.4-26.3)
Gabapentinoids 12,455 4.6 (3.9-5.4) 1,617 13.0 (9.6-16.3)
Muscle Relaxants 9,813 3.6 (3.2-4.1) 1,857 18.9 (14.4-23.5)
ggﬁqrg:giﬁ'e\’r']'tgf;a,'ju‘wg;gfs'S’ 6,775 2.5 (2.1-2.9) 2,055 30.3 (24.7-36.0)
Stimulants (amphetamine) 5,216 1.9 (1.6-2.3) 1,314 25.2 (18.9-31.5)
Hypoglycemics 4,809 1.8 (1.5-2.1) 2,223 46.2 (39.3-53.2)
Other Medications 25,633 9.5 (8.5-10.6) 6,503 25.4 (22.2-28.6)

a. . . . - . . . .
National estimates are from the National Electronic Injury Surveillance System—Cooperative Adverse Drug Event Surveillance project, CDC.
Medication’ includes prescription and over-the-counter medications, dietary supplements (e.qg., herbals, vitamins, minerals), homeopathic products,

and vaccines.

Implicated alone or in combination with other medications, alcohol, or illicit substances.

ClI = confidence interval.
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Top 5 Medication Categories Implicated in Emergency Department (ED) Visits for Medication-related Self-

harm, by Patient Age—United States, 2016-20197

Annualized National Estimates of ED Visits for Medication-related Self-HarmP
11-19 Years 20-34 Years 35-49 Years 50-64 Years >65 Years
Rank [73,498 visits [85,815 visits [57,571 visits [40,632 visits TR
annually] annually] annually] annually] (11,376 visits annually]
% % % % %
(95% ClI) (95% ClI) (95% CI) (95% ClI) (95% ClI)
Nonopioid Analgesics Nonopioid Analgesics Benzodiazepines Benzodiazepines Benzodiazepines
1 39.1% 24.7% 32.3% 35.4% 40.2%
(37.3%-40.8%) (22.6%-26.7%) (28.7%-36.0%) (29.9%-40.9%) (33.7%-46.7%)
Antidepressants Benzodiazepines Antidepressants Antidepressants Prescription Opioids
2 24.6% 24.0% 22.9% 21.0% 22.6%
(23.1%-26.2%) (21.0%-27.1%) (21.0%-24.8%) (19.4%-22.6%) (16.0%-29.3%)
Cgﬁ%éﬁﬁ!gﬂt;ﬁﬁggts Antidepressants Nonopioid Analgesics Prescription Opioids Antidepressants
3 15.9% 23.9% 15.6% 16.9% 19.3%
(14.8%—17.0%) (21.7%-26.2%) (14.0%-17.3%) (14.8%-18.9%) (15.4%-23.2%)
Benzodiazepines C%gg;\]égﬁ:gt;ﬁﬂggts Antipsychotics Nonopioid Analgesics Antihypertensives
4 4% 14.6% 14.3% .6% 10.6%
(7.9%-10.9%) (13.1%—16.1%) (12.3%-16.2%) (11.3%-15.9%) (7.6%-13.5%)
Antipsychotics Antipsychotics Prescription Opioids Antipsychotics Nonopioid Analgesics
5 7.9% 13.7% 14.2% 12.5% 10.3%
(6.8%-8.9%) (12.7%-14.7%) (12.5%-16.0%) (10.3%-14.7%) (6.7%-14.0%)

a. . . . N . . . .
National estimates are from the National Electronic Injury Surveillance System—Cooperative Adverse Drug Event Surveillance project, CDC.
‘Medication’ includes prescription and over-the-counter medications, dietary supplements, homeopathic products, and vaccines.

Implicated alone or in combination with other medications, alcohol, or illicit substances. Not shown: 51 cases of self-harm among patients aged
<11 years and 2 cases of self-harm among males with age not documented.

ClI = confidence interval.
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Annualized National Estimates of ED Visits for Medication-related Self-Harm

No. % (95% CI)
Unresponsive or cardiorespiratory failure 14,257 5.3 (4.5-6.1)
Altered mental status 35,314 13.1(10.7-15.5)
Fall/injury 623 0.2 (0.1-0.3)
Presyncope/syncope/dyspnea 2,375 0.9 (0.7-1.1)
Psychiatric or other central nervous system effect 3,574 1.3(1.0-1.7)
Cardiovascular effect 6,415 2.4 (1.5-3.3)
Gastrointestinal effect 8,649 3.2(2.341)
Other/unspecified effect 2,026 0.8 (0.5-1.0)
Laboratory abnormality only 20,501 7.6 (6.6-8.7)
No manifestations documented 175,465 65.2 (61.2-69.2)
Total 269,198 100.0

a. . . . N . . . .
National estimates are from the National Electronic Injury Surveillance System—Cooperative Adverse Drug Event Surveillance project, CDC.

‘Medication’ includes prescription and over-the-counter medications, dietary supplements (e.g., herbals, vitamins, minerals), homeopathic

products, and vaccines.

Clinical manifestations were categorized in a mutually exclusive and hierarchical manner (e.g., a case involving depressed consciousness and
vomiting would be classified as altered mental status based on the depressed consciousness). In these visits, medications were implicated alone or
in combination with other medications, alcohol, or illicit substances.

CI = confidence interval. N/A = not applicable.
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