
Substance Abuse and Mental Health Visits Among Adolescents 
Presenting to US Emergency Departments

Jahan Fahimi, MD, MPH,
Department of Emergency Medicine, Alameda Health System – Highland Hospital Department of 
Emergency Medicine, University of California, San Francisco Division of Epidemiology, University 
of California, Berkeley School of Public Health

Adrian Aurrecoechea, BA,
School of Medicine, University of California, San Francisco

Erik Anderson, MD,
Department of Emergency Medicine, Alameda Health System – Highland Hospital

Andrew Herring, MD, and
Department of Emergency Medicine, Alameda Health System – Highland Hospital

Harrison Alter, MD, MS
Department of Emergency Medicine, Alameda Health System – Highland Hospital

Abstract

Objectives—To identify factors associated with adolescent emergency department (ED) visits 

for substance abuse, including those complicated by mental health (dual diagnosis), and to analyze 

their effect on ED length of stay (LOS) and disposition.

Methods—We performed a secondary analysis of ED visits by adolescents (aged 11-24) using 

the National Hospital Ambulatory Medical Care Survey (1997-2010), identifying visits for mental 

health, substance use, and dual diagnosis. Univariate and multivariate statistics were used to 

analyze demographic and visit-level factors, factors associated with substance use and dual 

diagnosis visits, and the effects of substance use and mental health conditions on emergency 

department LOS and disposition.

Results—Substance use and mental health accounted for 2.1% and 4.3% of all adolescent visits, 

respectively, with 20.9% (95% confidence interval [CI] 18.3-23.5%) of substance abuse visits 

complicated by mental health. Factors significantly associated with substance use include: male 

gender, urban location, West region, ambulance arrival, night and weekend shift, anxiety 

disorders, mood disorders, and psychotic disorders. Additional LOS was 89.77 minutes for mental 

health, 71.33 minutes for substance use, and 139.97 minutes for dual diagnosis visits, as compared 
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to visits where these conditions were not present. Both mental health and substance use were 

associated with admission/transfer as compared to other dispositions: mental health, odds ratio 

(OR) 5.93 (95% CI 5.14-6.84), illicit drug use, OR 3.56 (95% CI 2.72-4.64), and dual diagnosis, 

OR 6.86 (95% 4.67-10.09).

Conclusions—Substance abuse and dual diagnosis are common among adolescent ED visits and 

are strongly associated with increased use of prehospital resources, emergency department length 

of stay, and need for hospitalization.
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INTRODUCTION

Visits to emergency departments (EDs) for alcohol and illicit drugs among children and 

adolescents pose significant problems for public health and emergency care. Pediatric 

emergency physicians may struggle to provide effective care and consider the ED ill-suited 

to ensure continuity of care when treating alcohol related issues among adolescents.1 

Further, substance abuse may complicate presentations to the ED, specifically, visits for 

mental health conditions and crises. Nearly 15% of adolescent ED mental health 

presentations nationally were principally diagnosed with substance use.2 The Substance 

Abuse and Mental Health Services Administration (SAMHSA)3 reported on “co-occurring 

substance abuse disorders and mental disorders,” addressing the growing problem of youths 

with substance abuse, mental disorders, or dual diagnosis. They highlighted the increased 

prevalence of mental health conditions in children and adolescents who used illicit drugs as 

compared to those who did not (26.2% versus 16.3%),4 noting that nearly 43% of youth in 

the US with mental health conditions have been diagnosed with a concomitant substance 

disorder.5 Evidence suggests that most youths with dual diagnosis receive inadequate care or 

no care at all,3 adding to these patients’ distinction as among the most difficult to manage in 

the emergency department.6

Substantial prior work has addressed psychological risk factors for adolescent substance 

abuse. Most authors identify attention deficit hyperactivity disorder and conduct disorder, 

including aggression and impulsivity, as predicting coexisting or future substance use.7,8,9, 

While others also implicate depression and anxiety as risk factors,10,11,12 none were ED-

based analyses. Among ED reports of mental health visits, studies have focused largely on 

increased resource utilization, length of stay, and hospital admission.2,13,14,15,16 Analyses of 

the overlap of substance use and mental health in the ED have highlighted limitations in 

assessing, counseling, and outpatient planning.17,18 However, little research has filled the 

epidemiologic gap in understanding how substance abuse in adolescents, both as an 

independent clinical entity and as one component of dual diagnosis states, affects the 

emergency care system. Because the ED may be the primary site for managing acute 

substance abuse intoxications and mental health crises,19,20 it is a natural venue for analysis 

of prevalence, associated factors, and clinical outcomes of substance use with or without 

associated mental illness.
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The objective of this study was to identify demographic and clinical factors associated with 

adolescent ED visits for substance abuse, and the extent to which they are complicated by 

mental health conditions. Furthermore, we analyzed the effect of substance abuse and 

mental health conditions on outcomes, specifically ED length of stay and disposition.

METHODS

Study Design and Setting

We performed a cross-sectional, secondary analysis of publicly available and de-identified 

data from the National Hospital Ambulatory Medical Care Survey (NHAMCS), an annual 

survey of United States (US) ED and outpatient visits conducted by the Centers for Disease 

Control and Prevention’s National Center for Health Statistics, for years 1997 through 2010. 

The NHAMCS collects a nationally representative sample of all visits to US EDs, excluding 

federal hospitals, hospital units of institutions, and hospitals with 6 beds or fewer. The 

NHAMCS methodology is described in detail on the Centers for Disease Control and 

Prevention’s web site.21 Our institutional review board designated this study as exempt from 

review; NHAMCS itself has been approved by the National Center for Health Statistics 

Research Ethics Review Board.

Definition of Study Population

We identified visits to US EDs by adolescents aged 11 to 2422 with a chief complaint or 

diagnosis relating to substance use and/or mental health condition(s). NHAMCS collects up 

to 3 reasons for visit, 3 ED diagnoses coded using the International Classification of 

Diseases, Ninth Revision (ICD-9), and 3 causes of injury coded using ICD-9 E-codes.

Substance use was defined as any visit directly influenced by alcohol or illicit drugs, 

following the definitions of Watkins et al,23 including abuse, dependence, and diagnoses of 

substance-induced psychiatric symptoms. We divided illicit drug use into 4 categories: (1) 

opioid, sedative/hypnotic, or anxiolytic, (2) cocaine, amphetamine, psychostimulant, or 

sympathomimetic, (3) cannabis or hallucinogen, and (4) other/unspecified or combined. 

While we did not specifically include adverse effect of prescription drugs, in some instances, 

these visits may have been coded by NHAMCS into one of the above categories.

Our mental health classification was based on previous studies.2,24,25,26 We created eight 

mental health subcategories similar to those used by Pottick et al.26 and Claassen et al.27 

Our subcategories include: (1) adjustment disorders, (2) anxiety disorders, (3) manic/

hypomanic disorders, (4) disruptive behavior disorders, (5) depressive disorders, (6) 

psychotic disorders, (7) other psychiatric disorders, and (8) suicide (including suicidality and 

self-harm). Our complete ICD-9 and reason for visit coding and characterization schema is 

available online (see Table, Supplemental Digital Content 1, which demonstrates variable 

coding schema).

Some patients may have experienced mental health symptoms attributable to substance use. 

Except for suicide/self-harm visits, we excluded visits with a substance use component when 

using reason for visit to define our mental health designation. Those visits in question would 

still be included in our mental health variable if they contained a qualifying mental health 

Fahimi et al. Page 3

Pediatr Emerg Care. Author manuscript; available in PMC 2016 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



diagnosis. For example, if a reason for visit was coded as “anxiety,” but the ultimate 

diagnosis was “cocaine use,” then the visit would not have been designated as a mental 

health visit, unless a separate mental health ICD-9 diagnosis was also assigned to the visit.

Because of potential concerns of the reliability of secondary diagnoses collected in large 

cross-sectional datasets, we separately identified and reanalyzed substance use and mental 

health visits only using the first reason for visit, ICD-9 diagnosis, or ICD-9 E-code.

Finally, a dual diagnosis visit was defined as a visit that included both mental health and 

substance use in any number of combinations of the 3 reason for visit codes, ICD-9 

diagnoses, or ICD-9 E-codes. For example, dual diagnosis may be represented by any 

qualifying substance use reason for visit and any qualifying mental health ICD-9 diagnosis. 

Alternatively, mental health may be coded as a primary ICD-9 diagnosis and substance use 

as a secondary, or vice versa.

Study Variables

The following data were collected for each visit included in this analysis: age, sex, race/

ethnicity, insurance status, geographic location (urban versus rural, and US region), mode of 

arrival, day of arrival, time of arrival, ED length of stay (LOS), and patient disposition.

Adolescent age categories were designated as 11 to 13 years, 14 to 18 years, and 19 to 24 

years.22 Urban areas were defined within the NHAMCS dataset according to the US Census 

Bureau’s metropolitan statistical area (MSA) designation. For day of arrival, we considered 

weekends versus weekdays, and for time of arrival, we split each day into 3 non-overlapping 

8-hour shifts as follows: day shift (7am to 3pm), swing shift (3pm to 11pm), and night shift 

(11pm to 7am).28 ED LOS was defined within NHAMCS as date and time of ED arrival to 

discharge. Because coding of disposition varies from year to year in NHAMCS, we created 

a binary, composite admission or transfer outcome variable. Hospitals may not have the 

capacity to admit adolescents or psychiatric patients, and patients requiring admission may 

thus be transferred. We considered these dispositions together since we could not identify 

the rationale or indication for admission versus transfer.

In instances where variables were not collected in all years of the dataset or when data were 

missing, we coded these as missing for the purposes of analysis and did not impute values. 

Proportions of missing values in the dataset for each variable of interest were as follows: 

age, sex, US region, and day of the week (0%); race/ethnicity (6.9%); insurance status 

(0.3%); MSA designation (20.3%), mode of arrival (20.4%); and shift (1.2%).

Data Analysis

We report descriptive statistics for demographic and visit-level factors. Our univariate 

analysis reveals counts of observations with associated survey-weighted proportions and 

95% confidence intervals (CIs). Using two multivariate survey-weighted logistic regression 

models, we estimate adjusted odds ratios (ORs) for factors associated with: (1) any 

substance use visit and (2) a dual diagnosis visit. The model predicting dual diagnosis visits 

excluded individual mental health conditions as covariates since these were used to define 

the outcome. Because our goal was not to establish a parsimonious prediction model, but 
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rather to isolate the effects of demographic and visit characteristics, we specified that all a 

priori defined study variables remain in the model regardless of statistical significance. 

Then, three survey-weighted linear regression models were used to measure the association 

of: (1) substance use and mental health general categories, (2) individual substance use, 

mental health, and suicide/self-harm subcategories and (3) dual diagnosis designation on ED 

LOS (controlling for demographic and visit characteristics). Three similar survey-weighted 

logistic regression models were used to calculate ORs associated with admission or transfer.

Statistical analysis was performed by using Stata 11.1 (Stata Corp, College Station, TX), and 

to account for the sampling methodology, the svy command was used according to 

NHAMCS specifications. P ≤ 0.05 was set as statistically significant.

RESULTS

Between 1997-2010, we identified total 87,855 visits for patients aged 11-24. Of these, 

2,157 (2.1% weighted) involved substance use and 4,906 (4.3% weighted) involved mental 

health. Our dual diagnosis designation was identified in 542 (0.4% weighted) of all 

adolescent ED visits. Table 1 reports univariate proportions for each of the demographic and 

clinical variables among substance use, mental health, and dual diagnosis visits. Limiting 

our case definitions to only primary reason for visit, ICD-9 diagnosis, or ICD-9 E-code did 

not appreciably change these results (see Table, Supplemental Digital Content 2, which 

reports univariate proportions for primary fields only).

Among all substance use visits, 48.1% (95% CI 45.1-51.1%) involved alcohol, 58.8% (95% 

CI 55.8-61.8%) involved illicit drugs, and 6.9% (95% CI 5.4-8.5%) involved both. The 

majority of visits for illicit drug use were either unspecified as to the substance or they were 

mixed. Additionally, 20.9% (95% CI 18.3-23.5%) of substance use visits by adolescents 

were complicated by a co-existing mental health condition or state. Proportions of substance 

use visits for specific alcohol or illicit drugs, or with co-existing mental health conditions 

can be found in Table 2.

Multivariate analyses of demographic and clinical factors associated with substance use and 

dual diagnosis visits are in Table 3. Both 14-18 year old and 19-24 year old age categories 

had dramatically and similarly increased odds of substance use and dual diagnosis visits as 

compared to the younger age group. Males were also more likely to have similar visits. 

Compared to white adolescents, Black adolescents were about half as likely to present to the 

ED with substance related condition or dual diagnosis. Uninsured adolescents were slightly 

more likely to have visits for substance use as compared to those privately insured, but for 

dual diagnosis visits, this relationship is absent. However, Medicaid insurance was 

significantly higher among dual diagnosis visits as compared to private insurance. Urban 

location and Western region were associated with significantly more substance use visits 

among adolescents as compared to rural or other regions of the country, respectively. While 

this West-effect seemed to exist for dual diagnosis visits as well, it was not statistically 

significant as compared to all regions. Both substance use and dual diagnosis visits were 

strongly associated with ambulance use as compared to all other forms of arrival, and 

adolescents were more likely to present to an ED overnight as compared to during the day or 
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swing shifts. There were slightly higher odds of substance use visits occurring on a 

weekend. Adolescents with anxiety-related, manic or hypomanic, depressive, psychotic, and 

other psychiatric disorders were substantially more likely to have ED visits with substance 

use than other comparable adolescents.

The independent effect of substance use, mental health, or dual diagnosis visits on our 

outcomes of interest are represented in Table 4. The presence of any substance use added 

79.32 minutes to the adolescent ED visit (95% CI 49.82-92.84 minutes) as compared to 

visits where there was not substance use, while the presence of mental health factors, in 

general, added 89.77 minutes (95% CI 66.25-113.29 minutes) as compared to when no 

mental health condition was present. Psychotic and depressive disorders added the most time 

to the ED LOS among all substance use or mental health subcategories, at 156.43 minutes 

(95% CI 99.90-212.96 minutes) and 118.68 minutes (67.48-169.88 minutes), respectively as 

compared to when no psychotic or depressive disorders were present. Dual diagnosis visits 

were associated with an additional 139.97 minutes (95% CI 77.78-202.17 minutes) of ED 

LOS as compared to visits without a dual diagnosis condition.

Mental health visits were strongly associated with admission or transfer (OR 5.93, 95% CI 

5.14-6.84).. Similar to the ED LOS findings, visits for psychotic (OR 11.43, 95% CI 

7.98-16.38) and depressive disorders (OR 9.88, 95% CI 7.15-13.64) had the highest odds, 

while anxiety disorders were significantly less likely to be admitted or transferred (OR 0.46, 

95% CI 0.31-0.70). While substance use visits overall were associated with admission or 

transfer as compared to visits without substance use, the finding was largely driven by illicit 

drug use (OR 3.56, 95% CI 2.72-4.64) rather than alcohol. Dual diagnosis visits also had a 

dramatic association with admission or transfer (OR 6.86, 95% CI 4.67-10.09) as compared 

to visits without a dual diagnosis condition.

DISCUSSION

The management of adolescents with acute substance-related conditions, intoxication, or 

mental health crises poses a challenge for emergency providers.11 The epidemiology of 

mental health visits among such patients has been studied previously2,14,15 and our findings, 

from a larger and updated sample, corroborate these results. However, the present study 

expands the focus to a cohort of patients of adolescents whose ED visit includes substance 

abuse, dependence, or intoxication.

We show that older, male adolescents are more likely to present to EDs with conditions 

related to substance abuse, supported by earlier studies.8,11 Black adolescents were 

significantly less likely to present to the ED with both substance use and dual diagnosis. 

Though cross-sectional studies suggest a recent increase in marijuana and nonmedical use of 

prescription drugs for this group, in general, black adolescents have lower drug and alcohol 

use than white adolescents and black adults.29

Our findings support the SAMHSA speculation that Medicaid patients would experience 

higher than average rates of dual diagnosis, given the link between poverty and dual 

diagnosis.3 However, the link between urban location and adolescent substance abuse ED 
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visits is complex and may be confounded by treatment options. Prior work shows a higher 

likelihood of inpatient substance abuse treatment in rural areas for all substances except 

heroin and cocaine.30 Thus the ED may be more commonly used for substance abuse care in 

urban areas while non-ED treatment or subacute facilities are more available in rural areas, 

and this association may be confounded by type of substance involved.

While the ED may remain a primary site for evaluation of adolescents with substance use 

problems, prior work has shown that primary care physicians and health maintenance 

organizations may have unique opportunities to effectively screen, identify, and refer 

adolescents to treatment programs.31,32 However, for patients who do ultimately present to 

emergency care, it is critical for providers to be aware of and utilize established tools for 

intervention to reduce recidivism and future substance use.33,34

Most notably, we have found that substance abuse and mental health conditions presenting 

to the ED overlap considerably, with 1 in 5 visits for substances complicated by mental 

health comorbidity. Nearly every mental health subcategory was positively associated with 

substance use, particularly with manic or hypomanic disorders. Previous evidence suggests 

that mood and anxiety disorders may be the most common mental health components among 

dual diagnoses for the general community.35 Our data support this finding for adolescents, 

adding that mood disorders are highly associated with substance use cases presenting to the 

ED. A slight increase in the likelihood of dual diagnosis for psychotic patients was 

surprising, given the lack of literature linking the two in adolescents but perhaps not 

surprising to clinicians who see dual diagnosis include psychosis but who wonder whether 

the psychosis is independent or substance-related. Despite the consensus in the literature in 

support of disruptive behavioral disorders as a risk factor for substance abuse in 

adolescents,9,10,11 we did not find them to be associated among ED visits.

Interestingly, suicide/self-harm was not a statistically significant predictor of substance 

abuse visits, though this may be because use of illicit drugs and alcohol are less likely to be 

implicated than other causes in suicide visits. Specifically, firearms and suffocation account 

for up to 85% of youth suicide attempts with poisoning at only 8%.36

The medical burden of caring for adolescents with mental illness in the ED is high and 

influenced by available resources.37,38 However, we show that these patients 

disproportionately utilize acute care facilities, ambulances, and time in the ED. This 

conclusion is supported in prior research.14,14

In terms of ED LOS, adolescents with illicit drug or alcohol abuse spend more than an hour 

longer in the ED than those without substance-related complaints. Reasons for this increased 

length of stay likely include delays related to caring for adolescents with altered mental 

status, waiting for patients to metabolize their intoxication, need for administration of 

sedatives, need for involvement of social work or child protective services, or delays related 

to involvement of parents or guardians. The increased length of stay is even more dramatic 

for adolescents with mental health visits, adding anywhere from 1 to 2.5 hours to the visit 

depending on the specific condition.
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Aside from the burden in terms of additional time, mental health patients utilize more 

resources both before and after the actual ED visit. Use of emergency medical transport 

services is relatively higher, both to the ED and later on transfer. And, as expected based on 

earlier studies, most of our reported conditions also increase the need for hospital admission 

or transfer.2,14 Among those who require transfer, ambulance transport is likely necessary to 

reach an equipped inpatient medical or psychiatric facility. The exception in our findings is 

visits for anxiety, which yield a very low rate of admission or transfer and do not seem to 

affect the length of stay. We postulate that the identification of anxiety, not complicated by 

other acute medical or psychiatric conditions, is frequently reassuring to providers, and is 

perhaps more easily treated and managed, and thus may result in more timely discharge.

Future research should focus on both the novel findings of this analysis, specifically 

identification of the highest-risk groups of adolescents, as well as the gaps it highlights. 

Understanding which specific factors contribute to increased length of stay, cataloging the 

indications and reasons for admission and transfer, as well as observing other metrics of 

resource utilization, such as need for pharmacologic intervention, laboratory testing, and/or 

specialty consultation, will better characterize the burdens of caring for adolescents with 

substance abuse and mental health conditions. Special attention should be paid to careful 

characterization and classification of diagnoses, utilizing routine toxicological screening and 

expert psychiatric evaluation as necessary. Further, as local, state, or national policies or 

practices change with respect to prevention, treatment, or management of substance use, 

abuse, and addiction in adolescents, investigators should audit the impact on our findings.

These findings should be viewed in light of study limitations. Though this study used a 

large, nationally representative data set over 14 years, there are some limitations that need to 

be addressed. First, our definitions of substance use or mental health visits included those 

coded in the second and third reasons for visit, ICD-9 diagnoses, and ICD-9 E-code cause 

variables from within NHAMCS. Some authors have suggested that these secondary and 

tertiary fields are less accurate than the primary field.39 However, for our analysis, use of 

these additional fields is important, given than visits for substance use may occur 

simultaneously with other medical or traumatic conditions (i.e., alcohol abuse and head 

injury). Further, the creation of a dual diagnosis variable requires inclusion of these 

additional fields in order to capture where substance abuse and mental health overlap. We 

explored this potential misclassification bias through a sensitivity analysis, limiting our 

variable definitions to primary fields only, and found that there was no change in our 

demographic or clinical proportions. Lastly, it should be noted that in many cases, for 

example, with regard to manic behavior and suicidal behavior, ICD-9 diagnostic 

classifications are inconsistent with those published by the American Psychological 

Association in the Diagnostic and Statistical Manual of Mental Disorders.40

Second, additional misclassification bias may be introduced into the NHAMCS data when 

discharge diagnoses for mental health conditions are being applied. Similarly, without 

routine and ubiquitous toxicology screening for all these patients, the specific type of 

substance may not be recorded accurately. Nonetheless, the general substance use and 

mental health variables, as well as many subcategories, show very robust associations with 
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our demographic and clinical covariates and outcomes of interest, and even if overestimated, 

likely represent dramatic relationships.

Third, in any cross-sectional analysis of this kind, statements of causation cannot be made. 

As such, we are unable to identify the specific factors that cause increased ED LOS or 

contribute to admission or transfer. Specifically, we cannot ascertain the actual burden on 

providers, including ED physicians and nurses, pediatricians, psychiatrists, and social 

workers, nor can we identify if, when, and how each of these parties were involved 

managing these cases.

Finally, we must address the limitations in combining all substance abuse and all mental 

health into two large categories for some of our analyses. Certainly not all these entities are 

equal, and we have tried to create logical and precedential subcategories to address this 

limitation. However, the applications of these subcategories are limited themselves as noted 

above, and multiple stratifications limit our statistical power to find potentially provocative 

and important associations. Similarly, our coding scheme considers together acute 

intoxication by and dependence on a substance, when, in reality, intoxication and 

dependence may be very distinct clinical entities. Nonetheless, this study highlights the 

broad role of alcohol and illicit drugs in emergency visits and how they relate to mental 

health conditions.

CONCLUSIONS

This study emphasizes the role of alcohol and illicit drugs among adolescent ED visits, and 

highlights the significant overlap with concurrent mental health conditions. Substance abuse 

and dual diagnosis visits are powerfully associated with increased use of health care 

utilization and preferentially affects a specific subset of the adolescent population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 2

Proportions of substance use visits with alcohol, illicit drug, and co-existing mental health conditions among 

adolescents presenting to US emergency departments, 1997-2010.

Unweighted Number
of Visits (n)

Weighted Proportion
(95% CI)

Substance Use 2157 *

 Alcohol 1029 48.1 (45.1-51.1)

 Illicit Drugs 1289 58.8 (55.8-61.8)

  Opioid/Sedative/Hypnotic/Anxiolytic 118 4.5 (3.4-5.6)

  Cocaine/Amphetamine/Stimulant/Sympathomimetic 130 5.0 (3.7-6.2)

  Cannabis/Hallucinogen 161 6.2 (4.9-7.6)

  Other/Unspecified/Combined 464 43.5 (40.5-46.6)

 Mental Health 542 20.9 (18.3-23.5)

  Adjustment Disorders 25 5.1 (2.2-7.9)

  Anxiety Disorders 72 3.8 (2.7-4.9)

  Manic/Hypomanic Disorders 59 2.0 (1.2-2.8)

  Disruptive Behavior Disorders 42 1.4 (0.7-2.1)

  Depressive Disorders 65 2.4 (1.5-3.3)

  Psychotic Disorders 78 2.1 (1.2-2.9)

  Other Psychiatric Disorders 192 8.2 (6.4-10.1)

  Suicide/Self-harm 59 2.2 (1.4-3.1)

*
Out of all adolescent visits, substance use made up 2.1% (95% CI: 2.0-2.2%)
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Table 3

Multivariate analysis predictors of substance use and dual diagnosis visits among 87,855 adolescents 

presenting to US emergency departments, 1997-2010.

Any Substance Use Visit
n = 4,906

Dual Diagnosis Visit
n = 542

Characteristics OR (95% CI) OR (95% CI)

Age Category

 11-13 years Ref Ref

 14-18 years 4.19 (2.13-8.22) 3.68 (1.30-10.42)

 19-24 years 4.78 (2.47-9.25) 4.81 (1.78-13.02)

Male 1.66 (1.42-1.94) 1.67 (1.16-2.41)

Race/Ethnicity

 White Ref Ref

 Black 0.45 (0.37-0.56) 0.40 (0.25-0.65)

 Hispanic 0.81 (0.65-1.02) 0.79 (0.48-1.30)

 Other 0.78 (0.57-1.08) 0.76 (0.34-1.71)

Insurance

 Private Ref Ref

 Medicare 0.21 (0.06-0.65) 0.73 (0.18-2.91)

 Medicaid 1.06 (0.83-1.35) 1.91 (1.17-3.11)

 Uninsured 1.31 (1.06-1.61) 1.20 (0.76-1.90)

 Other 1.15 (0.86-1.53) 1.25 (0.68-2.32)

Rural 0.60 (0.47-0.77) 0.67 (0.37-1.20)

Region

 Northeast Ref Ref

 Midwest 1.05 (0.83-1.33) 1.09 (0.66-1.79)

 South 0.98 (0.80-1.20) 1.44 (0.94-2.22)

 West 1.67 (1.35-2.07) 1.75 (1.05-2.90)

Ambulance Arrival 5.42 (4.59-6.40) 5.13 (3.62-7.26)

Weekend 1.38 (1.17-1.65) 1.09 (0.80-1.48)

Shift

 Day Ref Ref

 Swing 1.25 (1.04-1.50) 1.40 (0.94-2.08)

 Night 3.24 (2.63-3.98) 2.54 (1.63-3.98)

Adjustment Disorders* 2.79 (0.92-8.42) —

Anxiety Disorders* 2.09 (1.50-2.93) —

Manic/ Hypomanic Disorders* 5.76 (2.94-11.28) —

Disruptive Behavior Disorders* 1.68 (0.75-3.77) —

Depressive Disorders* 1.92 (1.04-3.57) —
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Any Substance Use Visit
n = 4,906

Dual Diagnosis Visit
n = 542

Characteristics OR (95% CI) OR (95% CI)

Psychotic Disorders* 2.43 (1.16-5.10) —

Other Psychiatric Disorders* 5.89 (3.67-9.45) —

Suicide/ Self-harm* 1.20 (0.55-2.64) —

*
Reference categories for mental health subcategory definitions are the absence of that individual diagnostic condition.
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Table 4

Mental health and substance use factors associated with ED outcomes among 87,855 adolescents presenting to 

US emergency departments, 1997-2010.*

ED Length of Stay Admission/Transfer
Disposition

Categories
Additional Minutes (95%

CI)† OR (95% CI)§

Mental Health 89.77 (66.25-113.29) 5.93 (5.14-6.84)

 Adjustment Disorders 73.83 (0.44-147.22) 1.36 (0.53-3.53)

 Anxiety Disorders −10.53 (−26.34-5.29) 0.46 (0.31-0.70)

 Manic/Hypomanic Disorders 112.15 (30.00-194.31) 5.88 (3.79-9.13)

 Disruptive Behavior Disorders 100.13 (44.37-155.90) 3.84 (2.40-6.17)

 Depressive Disorders 118.68 (67.48-169.88) 9.88 (7.15-13.64)

 Psychotic Disorders 156.43 (99.90-212.96) 11.43 (7.98-16.38)

 Other Psychiatric Disorders 99.63 (72.72-126.53) 5.59 (4.34-7.21)

 Suicide/Self-harm 79.32 (24.74-133.90) 6.21 (3.57-10.81)

Substance Use 71.33 (49.82-92.84) 2.48 (2.01-3.06)

 Alcohol 64.46 (35.26-93.66) 1.17 (0.81-1.68)

 Illicit Drugs 66.60 (40.17-93.03) 3.56 (2.72-4.64)

Dual Diagnosis 139.97 (77.78-202.17) 6.86 (4.67-10.09)

*
Results of multivariate regression controlling for age, sex, race/ethnicity, insurance status, MSA, region, mode of arrival, day of week, and shift; 

the mental health model was further adjusted for the presence of substance use diagnosis and the substance use model was further adjusted for the 
presence of mental health diagnosis.

†
Additional minutes of ED length of stay as compared to when the individual mental health or substance use condition or definition was not 

present.

§
Odds ratio associated with admission/transfer as compared to when the individual mental health or substance use condition or definition was not 

present.
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