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Abstract

Objective and Background: Little is known about pediatric psychotropic medication use in 

the emergency department (ED), despite a rise in mental and behavioral health visits. This study 

describes psychotropic medication use in a nationally representative sample of pediatric mental 

and behavioral health ED visits over a 14-year period.

Methods: We conducted a cross-sectional analysis of pediatric (6–17 years) mental and 

behavioral health ED visits using the National Hospital Ambulatory Medical Care Survey, 2006–
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2019. We describe administration of psychotropic medications by medication type, diagnosis, 

and over time. Using multivariable survey weighted logistic regression, we examine associations 

between medication administration and sociodemographics.

Results: A psychotropic medication was administered in 11.4% of the estimated 11,792,860 

pediatric mental and behavioral health ED visits in our sample. Benzodiazepines were 

administered most frequently (4.9% of visits). Visits with anxiety disorders had the highest 

frequency of psychotropic medication use (26.7%). Visits by Black non-Hispanic patients had 

a 60% decreased odds of medication administration compared to visits for White non-Hispanic 

patients. Visits with public compared to private insurance had a 3.5 times increased odds of 

psychotropic polypharmacy. The proportion of visits in which a psychotropic medication was 

administered did not change statistically over time.

Conclusions: A psychotropic medication was administered in one in ten pediatric mental and 

behavioral health ED visits. Use differed by sociodemographics but did not change over time. 

As more youth seek mental and behavioral healthcare in the ED, we must better understand 

appropriate medication use to ensure quality and equitable care.
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Introduction

An increasing number of United States (US) youth receive care in emergency departments 

(EDs) for mental and behavioral health needs.1,2 The COVID-19 pandemic has only 

exacerbated this trend.3–5 Psychotropic medications are often a necessary component of 

ED management, for example, to address acute symptoms (e.g. anxiety), to sedate in the 

setting of agitation when safety is at risk, or to administer home medications.6–8 However, 

psychotropic medications can cause adverse effects in children, including oversedation, 

antidepressant related suicidal symptoms, benzodiazepine related substance use, and 

antipsychotic related extrapyramidal symptoms and metabolic dysregulation.9 Despite risks, 

minimal data guide psychopharmacological management of pediatric patients in the ED.6,7 

In response to U.S. Food and Drug Administration recommendations, prescriptions of 

psychotropic medications in the office-based setting decreased throughout the 2000s.10–12 

Corresponding ED trends are unknown.

Given the paucity of evidence-based guidance,6,13 psychotropic medication use in the ED 

is likely variable and subject to discretion and disparities in care.14,15 Existing evidence 

demonstrates racial, ethnic, gender, and insurance-based disparities in the prescription of 

antipsychotics and polypharmacy in office-based care,10 as well as in the administration of 

psychotropic medications for the purpose of restraint in children’s hospitals EDs.16 Variation 

in care is potentially more pronounced in low pediatric volume EDs, where over 90% of 

pediatric patients receive emergency care,17 but only one-third of which have pediatric 

mental and behavioral health policies to guide management.18 Beyond prejudice at the point 

of care, structural factors impacting healthcare access, may influence the severity of clinical 

presentation and likelihood of medication use.19
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Understanding the national scope of psychotropic medication use in EDs and variation by 

sociodemographic group can help inform efforts to standardize guidelines, train providers, 

and provide adequate resources to ensure EDs deliver safe and equitable care for children 

with mental and behavioral health needs. This study describes the administration of 

psychotropic medications in a nationally representative sample of youth ED visits for 

mental and behavioral health needs over a 14-year period, focusing on sociodemographic 

differences and temporal trends.

Methods

Design and Data

We conducted a cross-sectional analysis of pediatric ED visits between 2006–2019 using the 

National Hospital Ambulatory Medical Care Survey (NHAMCS). NHAMCS is an annual 

survey of ED visits to US hospitals administered by the National Center for Health Statistics 

(NCHS). NHAMCS uses three-stage probability sampling to provide weighted national 

estimates.20 NHAMCS data are deidentified and publicly available. This study was deemed 

exempt from the Yale University School of Medicine institutional review board review.

Sample

Our study included mental and behavioral health ED visits, as defined below, for patients 

ages 6–17 years.1,21,22 We excluded visits of patients who died in the ED or left against 

medical advice, before triage, or before being seen by a provider (Figure 1).21

Mental and behavioral health ED visits—Consistent with prior work,21 we defined 

ED visits as mental and behavioral health visits if any of the first three discharge 

International Classification of Diseases (ICD)-9 or 10 diagnosis codes were included in the 

Child and Adolescent Mental Health Disorder Classification System (CAMHD-CS) (Figure 

1).23

We further categorized mental and behavioral health visits into diagnostic groups: suicide 

(ideation/attempt) or self-harm; anxiety disorders; substance use disorders; depressive 

disorders; disruptive, impulse control or conduct disorders; bipolar and related disorders; 

autism spectrum or neurodevelopmental disorders; trauma or stressor-related disorders; and 

other mental and behavioral health diagnoses. We determined diagnosis groups based on 

established CAMHD-CS categories,23 and by collapsing several categories based on clinical 

alignment, and sample frequency (Supplemental Table A).

Variables

Psychotropic medications—Each NHAMCS visit documents at least nine medications. 

We identified medications as psychotropic based on Multum’s classification system,20 

and prior pediatric literature.10,16 We included all medications categorized by 

Multum’s as psychotherapeutic (antidepressants and antipsychotics), stimulants and 

benzodiazepines. Based on prior literature,10,16 we also included select medications from 

the following Multum’s categories: barbiturates; miscellaneous anxiolytics, sedatives, 

and hypnotics; anticonvulsants; general anesthetics; and antiadrenergic agents. The 
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aggregate medication list was divided into seven groups: antipsychotics, benzodiazepines, 

antihistamines, antidepressants, anticonvulsants, stimulants, and other psychotropic agents. 

We excluded antihistamines (eg. diphenhydramine), anticonvulsants (eg. valproic acid), 

and antiadrenergic medications (eg. clonidine) for diagnoses related to allergy, seizure, or 

cardiac presentations respectively (full list of medications available upon request).

Outcome variables—Our primary outcome was the proportion of visits in which any 

psychotropic medication was administered, by any route, in the ED. Our secondary 

outcomes were the proportion of visits in which (a) >1 psychotropic medication 

(polypharmacy) was administered in the ED, and (b) any psychotropic medication was 

prescribed upon ED discharge. Our dataset did not include route of administration, the 

medication’s indication (by diagnosis, acute vs. chronic, new vs. home), or whether a 

prescription was filled upon discharge.

Additional variables—Sociodemographic variables included race and ethnicity (four-

level variable created by the NCHS), insurance type, patient age, and sex. Visit variables 

included arrival time, region, disposition, and year.

Analysis

Primary Analysis—We reported by medication type, the proportion of mental and 

behavioral health visits in which a psychotropic medication was (a) administered in the 

ED and (b) prescribed upon ED discharge. We additionally reported by diagnostic category, 

the proportion of visits in which a psychotropic medication was administered in the ED. 

We reported both the number of visit observations and survey-weighted national estimates. 

Following NCHS recommendations, we did not report population estimates for fewer than 

30 observations or relative standard errors > 30%.20

In the most recent era (2012–2019), we used multivariable survey weighted logistic 

regression to examine associations between two outcomes – the proportion of visits in 

which any and >1 psychotropic medication was administered - and sociodemographic 

characteristics. In both models, we adjusted for race and ethnicity, insurance type, age, 

sex, arrival time, geographic region, and disposition. For race and ethnicity, we used visits 

for White non-Hispanic patients as the reference category because these visits had the 

highest psychotropic medication use. To avoid inappropriately attenuating racial and ethnic 

disparities in care, we did not adjust for diagnosis in our models given evidence of bias in 

mental and behavioral health diagnoses.24,25

Secondary Analysis—We examined trends in psychotropic medication use over time 

by comparing four periods: 2006–2008, 2009–2011, 2012–2015, and 2016–2019. We 

reported average yearly survey weighted national estimates and the proportion of mental 

and behavioral health ED visits for youth with (a) any psychotropic medication administered 

in the ED, specifically (b) an antipsychotic and (c) benzodiazepine administered in the ED, 

and lastly (d) any psychotropic medication prescribed upon ED discharge. To test statistical 

significance, we conducted pairwise comparisons using logistic regression between each of 

the consecutive time groups.
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For medications administered in the ED, we also examined trends over time by 

sociodemographic subgroups. Due to sample size constraints, we compared two time periods 

(2012–2019 to 2006–2011). All models were examined at the visit level, using survey 

weighted estimates. All tests of statistical significance utilized an alpha level of 0.05. All 

analyses were conducted using Stata v. 16.1.

Results

Primary Analysis

We studied 2,664 records, which, after survey weighting, represented approximately 

11,792,000 pediatric mental and behavioral health ED visits between 2006–2019 (Figure 

1). 59.5% of estimated visits were for White non-Hispanic patients, 19.8% for Black non-

Hispanic, 17.2% for Hispanic, and 3.5% for patients with an “other” race/ethnicity. 45.2% of 

visits were for patients with public insurance (37.7% private and 18.1% “other”). 74.4% of 

visits were for youth 13–17 years old. 53.0% of visits were by female patients.

A psychotropic medication was administered during 11.4% (95%CI 9.6–13.1%) of all 

mental and behavioral health visits and more than one psychotropic during 3.6% (95%CI 

2.6–4.6%) of visits. A psychotropic medication was given as a prescription upon discharge 

for 8.8% (95%CI 7.0–10.6%) of visits. (Table 1).

Benzodiazepines were the most frequent medication type administered during the visit 

(4.9% of visits; 95%CI 3.8–6.1%), followed by antipsychotics (3.6%; 95%CI 2.6–

4.5%) antihistamines (3.4%; 95%CI 2.2–4.5%), antidepressants (1.2%; 95%CI 2.2–2.6%), 

stimulants (1.0%; 95%CI 0.4–1.6%), anticonvulsants (1.0%; 95%CI 0.5–1.5%), and other 

psychotropic medications (1.1%; 95%CI 0.6–1.7%) (Table 1). Visit duration was on average 

eight hours longer for visits in which an antidepressant or stimulant was given compared 

to visits in which other psychotropic medications were given (8.3 hours; 95%CI 3.2–13.3 

hours). The distribution of psychotropic medication types differed if medications were 

prescribed upon discharge; antipsychotics (2.7%) were prescribed most frequently followed 

closely by benzodiazepines (2.5%), antihistamines (2.3%), antidepressants (2.1%) and 

stimulants (1.4%) (Table 1).

Of all pediatric mental and behavioral health visits, the most common diagnosis was 

anxiety (13.3%; 95%CI 11.6–15.8%), followed by depressive (10.7%; 95%CI 8.6–12.8%) 

and substance use (10.1%; 95%CI 8.3–11.8%) disorders (Table 2). Visits with an anxiety 

diagnosis most frequently had a psychotropic medication administered (26.7%; 95%CI 

18.7–33.6). A psychotropic medication was administered during 22.1% (95%CI 12.0–

32.2%) of visits with bipolar and related disorders, 10.0% (95%CI 3.6–12.3%) of visits with 

depressive disorders, and in 12.6% (95%CI 7.9–17.3%) of visits with diagnoses categorized 

as “other mental and behavioral health diagnoses.”

Among visits in the most recent period (2012–2019), the odds of psychotropic medication 

administration differed by race and ethnicity after adjustment for other visit characteristics. 

For visits by Black non-Hispanic patients, there was a 62% decreased odds of psychotropic 

medication administration compared to visits for White non-Hispanic patients (OR 0.38; 
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95%CI 0.18–0.77). For visits resulting in discharge, there was a 52% decreased odds of 

psychotropic medication administration in the ED compared to visits resulting in admission 

(OR 0.48, 95%CI 0.30–0.75). Administration of psychotropic medications in the ED did not 

differ statistically by insurance, age, or sex (Table 3).

Among mental and behavioral health visits in which a psychotropic medication was 

administered, visits with public insurance had a 3.5 times increased odds of polypharmacy 

(>1 psychotropic medication administered) compared to visits with private insurance (OR 

3.50; 95%CI 1.01–11.90). For visits resulting in discharge, there was an 88% decreased 

odds of psychotropic medication administration in the ED compared to visits resulting in 

admission (OR 0.12, 95%CI 0.04–0.35). There was no difference in polypharmacy use by 

race and ethnicity, age, or sex (Table 3).

Secondary Analysis

Between 2006–2008 and 2016–2019 the average number of yearly mental and behavioral 

health ED visits almost doubled from 620,000 visits/year (12.4 visits/1000 population) to 

1,115,000 visits/year (22.5 visits/1000 population); the proportion of total youth ED visits 

increased from 4.5% to 6.8% (Supplemental Figure A), (OR 1.49; 95%CI 1.20–1.86).

The proportion of youth mental and behavioral health ED visits in which a psychotropic 

medication was administered was 14.2% in 2006–2008 and 9.9% in 2016–2019. The 

proportion in which a psychotropic medication was given as a prescription upon discharge 

was 9.0% in 2006–2008 and 9.6% in 2016–2019 (Figure 2, Supplemental Table B). The 

proportion of visits in which an antipsychotic was administered in the ED was 3.6% in 

2006–2008 and 3.8% in 2016–2019. The proportion of visits in which a benzodiazepine was 

given was 8.9% in 2006–2008 and 3.8% of visits in 2012–2015 (2016–2019 unreportable) 

(Figure 2, Supplemental Table B). These trends were also not statistically significant 

(Supplemental Table C).

Stratified by sociodemographic subgroup, there were no statistically significant differences 

in psychotropic medication use between 2006–2011 and 2012–2019 (Supplemental Table 

D).

Discussion

Over the 14-year study period, any psychotropic medication was administered during 

11.4% of mental and behavioral health ED visits for US youth, and more than one 

psychotropic medication was administered during 3.6% of visits. Benzodiazepines were 

the most common medication type and visits with anxiety disorders had the highest 

proportion of psychotropic medication use. Use of psychotropic medications differed by 

sociodemographic characteristics. Black non-Hispanic youth were less likely to receive 

a psychotropic medication in the ED compared to White Non-Hispanic youth, and 

polypharmacy was more frequent in visits paid by public insurance. Although proportionate 

use did not change statistically over time, as the number of mental and behavioral 

health ED visits continues to increase, so will the absolute number of US youth who 
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receive psychotropic medications in the ED setting and the urgency to understand clinical 

management of this population.

Even before the COVID-19 pandemic, ED use for youth mental and behavioral health 

crises was increasing.1,2,26 In light of the pandemic’s impact on mental health,3 in October 

2021 the American Academy of Pediatrics, American Academy of Child and Adolescent 

Psychiatry, and Children’s Hospital Association declared a National State of Emergency 

in Children’s Mental Health,27 followed by the US Surgeon General three months later.28 

While improved access to preventative services is paramount, in the meantime we must 

address care for the large number of youth presenting to acute settings.

Our study expands on limited research examining pharmacologic management of youth 

seeking mental and behavioral healthcare in the ED. Prior work has been restricted to 

children’s hospitals or single centers, or focused on specific medication types or indications 

(e.g restraint).29,30 Therefore, it is challenging to directly compare our study to prior 

research. We examined psychotropic medication use for any indication, in a nationally 

representative sample, which includes general and community EDs, where the majority of 

children receive care.2,17 In contrast, children’s hospitals’ EDs see a higher volume and 

acuity of pediatric patients, but are also more likely to have resources to support behavioral 

symptom management, potentially decreasing the need for psychotropic medications. These 

resources include care pathways, 24-hour access to psychiatric consultation, and onsite 

personnel trained in de-escalation.31

Understanding the distribution of medication types is an important first step towards 

characterizing appropriate use, quality of care, and gaps in guidelines and supports for ED 

clinicians. Consistent with prior research, benzodiazepines were the most frequently used 

medication type.16,29 While not statistically significant, our data suggest that benzodiazepine 

use may be decreasing over time. In the outpatient setting, benzodiazepine prescriptions 

for commercially insured pediatric beneficiaries increased in the 2000s but decreased 

more recently (2015–2019),32 potentially reflective of concerns for misuse and abuse. 

Although we cannot infer etiology, changes in ED benzodiazepine use may reflect increased 

application of non-pharmacologic interventions, or substituting other medications (e.g. 

antihistamines) for sedation and anxiolysis.

Although an acute care setting, our study suggests that ED management of youth with 

mental and behavioral health needs includes psychotropic medications typically indicated 

for chronic conditions, such as antidepressants and stimulants. In our sample, these 

medications were more frequently administered during longer visits and were prescribed 

in higher proportions upon discharge. All to suggest that these medications may represent 

a continuation of a patient’s home medication regimen. While practice guidelines reference 

using home medications to prevent or manage agitation, there is little reference to 

administering home psychotropic medications for other presentations.13 As length of stay 

for youth mental and behavioral health visits increases,21 so will the need to provide in the 

ED or upon discharge, patients’ chronic psychotropic medications.
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Consistent with overall patterns of racial disparities in mental healthcare utilization, we 

found that psychotropic medication administration was less frequent in visits for Black 

non-Hispanic compared to White non-Hispanic youth. In the office-based setting, even with 

an indication for use and access to care, Black youth are less likely to receive psychotropic 

medications. The etiology of these disparities are multifactorial and include (but are not 

limited to) inadequate access (due to insurance barriers or challenges accessing minimally 

adequate treatment), stigma, differences in perceptions of mental and behavioral healthcare, 

and provider bias.12,26,33–35 From our study data, we cannot assess appropriateness of 

medication use, and therefore cannot infer whether these findings represent disparities or 

inequities.14 Nonetheless, when faced with racial differences in the care delivery, we must 

interpret our findings in the context of the pervasive impact of structural racism on health 

and healthcare. For example, decreased psychotropic medication use may reflect differences 

in clinical management by EDs serving a higher number of Black youths, or lower acuity 

visits by Black patients due to poor access in the outpatient setting. Decreased use may 

also represent racial bias in diagnosis,24,25 (psychotropic medications administration seemed 

to differ by diagnosis). Future work should define appropriate use and aim to better 

characterize and understand these differences.

Among visits administering any psychotropic medication, visits for publicly insured patients 

were more likely to use polypharmacy, consistent with patterns in office-based settings.10 

Consensus guidelines recommend avoiding psychotropic polypharmacy when possible in 

managing agitation.6,7 Although we cannot assess the clinical severity of presentation, 

differences in polypharmacy likely represent inequities, potentially due to inequities in 

access to outpatient care and the disproportionate impact of adverse childhood experiences 

and toxic stress on publicly insured patients,19,36 both of which may influence disease 

severity on presentation.

NHAMCS is a large, nationally representative dataset, with inherent limitations. First, the 

number of visits in which a psychotropic medication was administered was relatively small, 

limiting our ability to produce stable estimates for some sub-analyses. Second, we could 

not distinguish between medications administered to address acute symptoms and as a 

continuation of home regimens – which may bias results. Third, almost 10% of visits listed 

diagnoses categorized as “other mental and behavioral health diagnoses”- a category with 

minimal clinical interpretability. We hypothesize that these non-specific diagnoses are used 

for patients who present with symptoms, but without established psychiatric diagnoses, or 

by ED providers uncertain of labeling presenting symptoms with specific diagnoses. Fourth, 

NHAMCS does not provide information beyond geographic region on hospital type (such as 

children’s vs. general hospital). Lastly, NHAMCS data are at the visit (not patient) level - we 

cannot assess the impact of repeat visits.

Conclusion

A psychotropic medication was administered in approximately one of every ten US ED 

visits for youth receiving care in the ED for mental and behavioral health needs over the 

14-year study period, amounting to an annual average of approximately 110,000 visits 

in the most recent years (2016–2019). Use of psychotropic medications differed by race 
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and ethnicity and insurance type, potentially reflective of discretionary care within the 

ED as well as inequities in access to preventative care. Although proportionate use of 

psychotropic medications did not change significantly over time, as more youths seek 

mental and behavioral healthcare in the ED, so will the number that receives psychotropic 

medications in this setting. Especially in the context of COVID-19’s impact on mental 

health, we must prioritize understanding appropriate use of psychotropic medications in the 

ED and ensure that EDs nationally have the necessary resources and support to provide high 

quality, equitable care.
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CI Confidence Interval

CAMHD- CS Child and Adolescent Mental Health Disorder Classification System
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What’s New:

11% of ED visits for youth with mental and behavioral health needs received 

psychotropic medications. Use differed by sociodemographic groups but did not change 

over time. As mental and behavioral visits increase so will psychotropic medication use 

in the ED.
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Figure 1: 
Flow chart – study sample and inclusion criteria.
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Figure 2: Trends over time in the proportion of mental and behavioral health emergency 
department visits for youth with any psychotropic medication administered during the visit, 
2006–2019.
Figure A, B, and C depict trends over time in the average annual estimates (survey weighted) 

and proportion of visits in which a psychotropic medication was administered: specifically, 

any psychotropic medication (A), benzodiazepines (B), and antipsychotics (C). Figure D 

depicts trends in the number and proportion of visits in which any psychotropic medication 

was prescribed upon discharge. There were no statistically significant differences between 

time periods.
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*Unable to report stable survey weighted estimates for benzodiazepine use in 2016–2019.
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Table 3:

Adjusted odds of psychotropic medication administration during youth mental and behavioral health 

emergency department visits (2012–2019).

Adjusted Odds of Any Psychotropic Medication 
Administration during Emergency Department Visit

Adjusted Odds of > 1 Psychotropic Medication 
Administered (of visits with any psychotropic 

medication administration)

aORa 95% CI aOR 95% CI

Race and Ethnicity

White non-Hispanic Ref Ref Ref Ref

Black non-Hispanic 0.38 (0.18–0.77) 0.73 (0.12–4.07)

Hispanic 0.67 (0.36–1.22) 0.32 (0.08–1.21)

Other 2.56 (0.92–7.11) 0.82 (0.15–4.37)

Insurance

Private Ref Ref Ref Ref

Public 0.92 (0.54–1.54) 3.49 (1.01–11.9)

Other 0.77 (0.34–1.72) 1.95 (0.34–11.0)

Age

6–12years Ref Ref Ref Ref

13–17years 0.81 (0.50–1.31) 0.92 (0.32–2.56)

Sex (Female)

Female 1.02 (0.65–1.58) 0.74 (0.29–1.85)

Weekday (Weekend)

Yes 1.47 (0.86–2.49) 0.93 (0.26–3.29)

Arrival Time

7A-3P Ref Ref Ref Ref

3P-11P 0.78 (0.42–1.42) 3.35 (1.01–11.0)

11P-7A 0.96 (0.44–2.05) 0.33 (0.08–1.30)

Region

Midwest Ref Ref Ref Ref

Northeast 1.17 (0.52–2.60) 1.67 (0.34–8.17)

South 1.01 (0.52–1.95) 4.07 (0.98–16.7)

West 1.01 (0.51–1.99) 1.01 (0.29–3.41)

Disposition

Admit/Transfer Ref Ref Ref Ref

Discharge 0.48 (0.30–0.75) 0.12 (0.04–0.35)

Other 0.69 (0.17–2.65) 1.30 (0.25–6.71)

a
aOR, Adjusted Odds Ratio
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