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Mental Health Conditions and Medical 
and Surgical Hospital Utilization
Stephanie K. Doupnik, MD, a, b John Lawlor, MHS, c, d Bonnie T. Zima, MD, MPH, e Tumaini R. Coker, 
MD, MBA, f Naomi S. Bardach, MD, MAS, g Matt Hall, PhD, c, d Jay G. Berry, MD, MPHh

abstractOBJECTIVE: Mental health conditions are prevalent among children hospitalized for 

medical conditions and surgical procedures, but little is known about their influence on 

hospital resource use. The objectives of this study were to examine how hospitalization 

characteristics vary by presence of a comorbid mental health condition and estimate the 

association of a comorbid mental health condition with hospital length of stay (LOS) and 

costs.

METHODS: Using the 2012 Kids’ Inpatient Database, we conducted a retrospective, nationally 

representative, cross-sectional study of 670 161 hospitalizations for 10 common medical 

and 10 common surgical conditions among 3- to 20-year-old patients. Associations between 

mental health conditions and hospital LOS were examined using adjusted generalized linear 

models. Costs of additional hospital days associated with mental health conditions were 

estimated using hospital cost-to-charge ratios.

RESULTS: A comorbid mental health condition was present in 13.2% of hospitalizations. 

A comorbid mental health condition was associated with a LOS increase of 8.8% (from 2.5 

to 2.7 days, P < .001) for medical hospitalizations and a 16.9% increase (from 3.6 to 4.2 days, 

P < .001) for surgical hospitalizations. For hospitalizations in this sample, comorbid mental 

health conditions were associated with an additional 31 729 (95% confidence interval: 

29 085 to 33 492) hospital days and $90 million (95% confidence interval: $81 to $101 

million) in hospital costs.

CONCLUSIONS: Medical and surgical hospitalizations with comorbid mental health conditions 

were associated with longer hospital stay and higher hospital costs. Knowledge about the 

influence of mental health conditions on pediatric hospital utilization can inform clinical 

innovation and case-mix adjustment.
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WHAT’S KNOWN ON THIS SUBJECT: For a few select 

complex medical conditions, comorbid mental health 

conditions are associated with higher hospital 

resource use.

WHAT THIS STUDY ADDS: Among hospitalizations for 

the 10 most common medical and 10 most common 

surgical conditions in 2012, 13.2% had a comorbid 

mental health condition. Comorbid mental health 

conditions were associated with an additional 31 729 

hospital days and $90 million in costs.
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Over the past decade, the prevalence 

of mental health diagnoses has been 

rising among pediatric patients 

seeking acute medical care. 1 – 3 Nearly 

1 in 10 US pediatric hospitalizations 

is for a primary mental health 

diagnosis, resulting in $3.5 billion 

in annual health care system costs. 4 

Mental health conditions are also 

common in children hospitalized 

for medical or surgical conditions; 

at least 1 in 10 US pediatric medical 

or surgical hospitalizations involve 

a patient with a mental health 

condition.4 Despite mounting 

recognition that mental health 

conditions are common and costly 

among hospitalized pediatric 

patients, hospital systems report 

challenges ensuring adequate 

resources for patients with mental 

health conditions. 5 – 7

Current research investigating 

hospital resource utilization 

in children with mental health 

comorbidities has been limited 

to select conditions. For certain 

complex medical conditions, such 

as cystic fibrosis, diabetes, and 

sickle cell disease, children with 

physical illness and a comorbid 

mental health condition have 

higher hospital utilization than 

children with no mental health 

condition. 8  – 11 In addition, children 

with attention-deficit/hyperactivity 

disorder (ADHD)12  – 15 depression 16 

or autism17,  18 have higher rates of 

hospitalizations and health care costs 

compared with children without 

these mental health conditions. 

Nevertheless, little is known about 

the epidemiology of co-occurring 

mental health conditions in pediatric 

medical and surgical hospitalizations 

and how comorbid mental health 

conditions may affect hospital 

resource utilization.

An in-depth understanding of 

the prevalence of mental health 

conditions and their impact on 

resource utilization can help 

inform practice and policy in 2 

main ways. First, knowledge about 

the epidemiology of mental health 

conditions and their influence on 

resource utilization in hospitalized 

children can help inform the 

allocation of hospital-based 

mental health resources. Second, 

understanding the influence of 

mental health conditions on hospital 

resource utilization can inform case-

mix adjustment methods. Including 

mental health conditions in case-

mix adjustment methods can help 

ensure that hospitals are not unfairly 

penalized for different utilization 

patterns in children with mental 

health conditions or provision of 

beneficial hospital-based mental 

health services.

To address the knowledge gap 

about the influence of mental health 

conditions on resource utilization in 

hospitalized children, we identified 

pediatric hospitalizations for 

10 common medical conditions 

and 10 common surgical 

procedures using a large nationally 

representative sample. For these 

hospitalizations, we examined how 

child sociodemographic, clinical, 

and hospital characteristics vary by 

presence of ≥1 comorbid mental 

health condition and estimated 

the association of having at least 1 

comorbid mental health condition 

with hospital length of stay (LOS) and 

costs.

METHODS

Study Design and Data Source

We conducted a retrospective, cross-

sectional study of pediatric medical 

and surgical hospitalizations in 2012, 

using the most recent Kids’ Inpatient 

Database (KID). The KID is made 

available triennially by the Agency 

for Healthcare Research and Quality 

Healthcare Cost and Utilization 

Project (HCUP). The database 

contains administrative data for a 

nationally representative sample of 

pediatric hospitalizations of patients 

0 to 20 years old from 4179 acute-

care hospitals in 44 states. The 

KID includes hospital information, 

patient demographic information, 

and International Classification of 
Diseases, Ninth Revision, Clinical 
Modification (ICD-9-CM) discharge 

diagnoses and procedures, with 

1 primary diagnosis and up to 

24 additional fields for comorbid 

diagnoses.

Sample

To create the study sample, we 

categorized hospitalizations for 

common medical conditions and 

surgical procedures, using All Patient 

Refined Diagnosis-Related Groups 

(APR-DRGs, 3M Health Information 

Systems, Salt Lake City, UT). APR-

DRGs use all of the ICD-9-CM codes 

registered for a hospital discharge to 

assign 1 reason that best explains the 

need for hospitalization. We selected 

the 10 medical conditions and 10 

surgical procedures with the largest 

absolute number of hospitalizations 

with a documented comorbid 

mental health condition. This sample 

was chosen to ensure inclusion of 

hospitalizations where both the 

primary indication for hospitalization 

and mental health comorbidity were 

common. For those 20 conditions, 

we included all hospitalizations, both 

those with and without a mental 

health condition. The study sample 

was restricted to hospitalizations 

of children 3 to 20 years of age to 

create a sample that was within 

the pediatric purview 19 and did not 

include infants less likely to need 

behavioral health services. Transfers 

and discharges to post–acute care 

were excluded.

Mental health conditions were 

classified into diagnosis categories 

using ICD-9-CM codes, according to 

a scheme previously used to identify 

pediatric mental health conditions 

in hospital discharge data. 2 – 4 Mental 

health condition categories included 

the following: anxiety disorders, 

ADHD, autism, bipolar disorder, 

depression, psychoses, reaction 

disorders (eg, adjustment reaction, 
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stress reaction), and substance abuse. 

Some hospitalizations had more 

than one associated mental health 

diagnosis because 24 data fields 

were available for comorbid hospital 

discharge ICD-9-CM codes.

Covariates

A priori, we selected demographic, 

clinical, and hospital covariates 

associated with hospital resource 

utilization 20,  21 or risk of having 

a diagnosed mental health 

condition for inclusion in analyses. 4 

Demographic covariates included 

patient age, sex, race/ethnicity, 

payer category, and ZIP code income 

quartile. Hospital covariates included 

children’s hospital status, hospital 

location, and hospital teaching status. 

Clinical covariates included a count of 

the total number of complex chronic 

condition diagnoses and indicators 

for the presence of a complex chronic 

condition diagnosis in each of 12 

organ systems. 22

Analysis

To provide national estimates of 

hospital resource use, we weighted 

all analyses using survey weights 

provided by HCUP and reported 

results for the weighted study 

population. We calculated summary 

statistics for all covariates and 

compared their distribution for 

hospitalizations involving comorbid 

mental health conditions to 

those without. We estimated the 

association of a comorbid mental 

health condition with LOS using 

generalized linear models with 

exponential distributions. We 

modeled LOS within each medical 

and surgical APR-DRG as well as for 

the 10 medical APR-DRGs combined 

and the 10 surgical APR-DRGs 

combined. All models were adjusted 

for demographic, clinical, and 

hospital characteristics described 

previously. We estimated the 

financial cost of additional hospital 

days associated with mental health 

conditions using mean hospital 

charges per day for each APR-DRG 

adjusted for region-specific hospital 

cost-to-charge ratios provided 

by HCUP. To explore whether the 

influence of mental health conditions 

varied by patient age, we conducted 

a sensitivity analysis stratified by age 

group, modeling LOS separately for 

3- to 12-year-old children and for 

13- to 20-year-old adolescents.

All statistical analyses were 

completed by using SAS version 

9.4 (SAS Institute, Cary, NC). All 

tests were 2-sided, and a P value 

<.05 was considered statistically 

significant. The Children’s Hospital 

of Philadelphia Institutional Review 

Board deemed this study exempt 

from review.

RESULTS

Sample Characteristics

The final sample included 670 161 

hospitalizations (486 795 medical 

and 183 365 surgical), representing 

48.5% of all US hospital discharges of 

children aged 3 to 20 years. Among 

these hospitalizations, 13.2% had 

at least 1 comorbid mental health 

condition. Among all hospitalizations 

in the 2012 KID, at least 1 comorbid 

mental health condition was present 

in 15% of hospitalizations. Details of 

the distribution of comorbid mental 

health conditions by medical and 

surgical diagnoses are summarized in 

 Table 1.

Child sociodemographic 

characteristics, child clinical 

characteristics, and hospital 

type are summarized in  Table 2. 

Hospitalizations involving a 

documented comorbid mental health 

condition were more likely to involve 

patients who were older, male, 

white, and with a complex chronic 

condition, and they were less likely 

to occur at a children’s hospital 

(P < .001 for all;  Table 2).

Contribution of Comorbid Mental 
Health Conditions to Hospital 
Resource Use

In 2012, among pediatric 

hospitalizations for medical or 

surgical indications, comorbid 

mental health conditions were 

associated with longer hospital 

stay in 9 of 10 medical conditions 

and 9 of 10 surgical conditions. 

Longer LOS resulted in an aggregate 

31 729 hospital days (95% 

confidence interval [CI]: 29 085 to 

33 492) more than the expected 

number of inpatient days for 

hospitalizations with similar clinical 

and demographic characteristics. 

The additional hospital days 

associated with comorbid mental 

health conditions resulted in an 

additional $90 million (95% CI: 

$81 million to $101 million) in 

hospital costs.  Figure 1 summarizes 

the relationships among volume of 

hospitalizations, LOS, and hospital 

charges for the 9 medical and 9 

surgical hospital conditions 

where a mental health condition 

was associated with longer 

hospital stay.

The prevalence of individual 

comorbid mental health conditions 

and their relationship with 

LOS for medical and surgical 

hospitalizations are summarized in 

 Table 3. In multivariable analysis, 

hospitalizations with multiple mental 

health conditions had the strongest 

association with increased hospital 

resource utilization, contributing 

an additional 6714 medical hospital 

days and 3270 surgical hospital days. 

When ≥2 mental health conditions 

were present, LOS was 14% longer 

(95% CI: 13% to 15%) in medical 

hospitalizations and 30% longer 

(95% CI: 27 to 33) in surgical 

hospitalizations.

For medical hospitalizations, 

depression and anxiety disorders 

were both common and associated 

with increased LOS and cost. For 

medical hospitalizations with 

comorbid depression, LOS was 

3



 DOUPNIK et al 4

TABLE 1  Prevalence of MHCs in Medical and Surgical Diagnosis Groups

APR-DRG N N With MHC (%) Age Median 

(IQR)

% With MHC Three Most Common MHCs

3–12 y 13–20 y 1 2 3

Medical

 Hospitalizations 486 795 66 629 (13.7) 8 (4–15) 6.9 27.9 ADHD SA Anxiety

 Asthma 107 157 7 097 (6.6) 6 (3–10) 3.9 23.7 ADHD SA Anxiety

 Cellulitis 46 486 6 434 (13.8) 11 (4–16) 5.5 25.5 SA ADHD Anxiety

 Chemotherapy 42 120 4 596 (10.9) 11 (6–16) 7.1 16.3 Anxiety Depression ADHD

 Constipation 26 922 5 671 (21.1) 10 (6–16) 13.6 33.2 Anxiety ADHD SA

 Diabetes 47 879 11 790 (24.6) 15 (11–18) 8.9 33.2 SA Depression ADHD

 Gastroenteritis 38 063 4 082 (10.7) 7 (3–14) 5.1 24.4 SA ADHD Anxiety

 Headache 12 277 3 451 (28.1) 15 (12–17) 20.0 31.4 Anxiety Depression ADHD

 Pneumonia 79 025 4 592 (5.8) 5 (3–9) 3.1 21.3 ADHD SA Autism

 Seizure 57 923 15 022 (25.9) 8 (4–15) 18.5 41.0 ADHD Autism Anxiety

 UTI 28 943 3 896 (13.5) 12 (5–18) 4.7 23.0 SA Anxiety ADHD

Surgical

 Hospitalizations 183 366 21 507 (11.7) 14 (9–17) 5.6 16.2 SA ADHD Anxiety

 Appendectomy 85 331 6 845 (8.0) 13 (9–17) 4.3 11.6 SA ADHD Anxiety

 Arm procedures 19 490 1 469 (7.5) 8 (5–14) 3.4 16.9 SA ADHD Anxiety

 Bowel procedures 7 091 1 272 (17.9) 16 (10–18) 11.2 21.4 SA Anxiety ADHD

 Craniotomy 14 392 1 569 (15.6) 18 (16–19) 12.6 19.3 ADHD Anxiety Autism

 Cholecystectomy 10 066 2 714 (18.9) 12 (6–16) 6.3 20.0 SA Anxiety Depression

 Facial bone procedures 7 380 1 238 (16.8) 17 (15–19) 6.5 19.0 SA ADHD Anxiety

 Hip procedures 8 575 1 426 (16.6) 13 (9–17) 7.6 24.7 SA ADHD Anxiety

 Knee procedures 17 769 2 573 (14.5) 15 (12–18) 7.1 17.2 SA ADHD Anxiety

 Multiple trauma 3 564 1 129 (31.7) 17 (15–19) 16.4 34.8 SA ADHD Anxiety

 Spinal fusion 9 708 1 271 (13.1) 14 (12–16) 8.8 14.8 ADHD Anxiety Autism

Anxiety, anxiety disorders; IQR, interquartile range; MHC, mental health condition; SA, substance abuse; UTI, Urinary tract infection.

TABLE 2  Comparison of Patients With and Without a Comorbid MHC in 10 Medical and 10 Surgical Diagnosis Groups (APR-DRGs)

Medical APR-DRGs Surgical APR-DRGs

Overall No MHC With MHC P Overall No MHC With MHC P

Number of hospitalizations 486 795 420 165 66 639 NA 183 365 161 858 21 506 NA

Age, y (mean) 9.4 8.6 14.3 <.001 13.1 12.7 15.9 <.001

Gender (% male) 51.7 51.4 53.2 <.001 56.3 55.6 61.7 <.001

Race/ethnicity (%) <.001 <.001

 White 49.4 47.2 63.6 53.7 52.0 66.9

 Black 20.7 21.3 16.9 10.4 10.1 12.3

 Hispanic 21.3 22.6 13.1 27.1 28.8 14.4

 Other 8.5 8.9 6.4 8.8 9.2 6.4

Payer (%) <.001 <.001

 Public 49.3 49.7 46.8 37.5 37.6 37.1

 Private 41.8 41.9 41.3 51.2 51.6 48.4

 Other (self-pay, charity care) 8.9 8.4 11.9 11.3 10.8 14.5

Patient’s ZIP code median annual income (%) <.001 <.001

 <$39 000 33.7 34.2 30.7 28.0 27.8 29.5

 $39 000-$47 999 24.0 23.9 24.4 23.8 23.7 25.0

 $48 000-$63 999 22.4 22.2 23.5 24.2 24.3 23.1

 ≥$64 000 20.0 19.8 21.4 24.0 24.2 22.3

Any complex chronic condition (%) 29.6 28.2 38.3 <.001 18.8 17.9 24.9 <.001

Number of chronic conditions (mean) 0.40 0.38 0.49 <.001 0.24 0.23 0.32 <.001

Number of discharge diagnoses (mean) 4.1 3.5 6.1 <.001 3.1 2.7 5.6 <.001

Children’s hospital admission (%) 24.9 25.3 22.0 <.001 20.7 21.7 13.1 <.001

Hospital category (%) <.001 <.001

 Rural 9.3 9.4 8.6 7.6 7.4 8.7

 Urban nonteaching 20.4 20.3 20.9 25.5 25.7 24.2

 Urban teaching 70.3 70.3 70.5 66.9 66.9 67.1

MHC, mental health condition; NA, not applicable.
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9% longer (95% CI: 7% to 12%), 

and with a comorbid anxiety 

disorder, LOS was 13% longer 

(95% CI: 11% to 15%). For surgical 

hospitalizations, substance abuse 

and anxiety disorders were both 

common and associated with 

increased LOS and cost. For surgical 

hospitalizations with comorbid 

substance abuse, LOS was 10% 

longer (95% CI: 7% to 12%), and 

with a comorbid anxiety disorder, 

LOS was 21% longer (95% CI: 17% 

to 25%). Psychoses and reaction 

disorders were associated with 

substantial increases in LOS of 

20% to 41%, though the conditions 

affected a relatively small number 

of patients (Psychosis n = 1159; 

Reaction Disorders n = 3291).

Medical Hospitalizations

Among medical hospitalizations, 

13.7% (n = 88 136) were affected 

by at least 1 comorbid mental 

health condition. The most common 

comorbid mental health conditions 

were ADHD (n = 19 092; 3.9%), 

substance abuse (n = 18 546; 

3.8%), and anxiety disorders 

(n = 14 116; 2.9%). Mental health 

conditions were most prevalent 

in hospitalizations for headache 

(28.1%; n = 3541). Comorbid mental 

health conditions were present 

in 27.9% (n = 43 960) of medical 

hospitalizations of adolescents and 

in 6.9% (n = 22 669) of medical 

hospitalizations of 3- to 12-year-

old children. Among medical 

hospitalizations, 19.4% (n = 12 946) 

with any comorbid mental health 

condition had 2 unique mental 

health conditions, and 7.6% (n = 

5084) had ≥3.

Among medical hospitalizations, 

adjusted LOS was significantly 

longer (P < .001) for hospitalizations 

involving any mental health condition 

in 9 of the 10 medical conditions in 

the study sample, (ie, all included 

medical conditions except asthma; 

 Fig 2). Mental health conditions were 

associated with an 8.8% (95% CI: 

8.0% to 10.0%) longer hospital stay 

5

 FIGURE 1
National US pediatric hospital costs and LOS associated with comorbid mental health conditions by 
primary hospital diagnoses. Marker size is proportional to the number of hospitalizations in each 
APR-DRG with a comorbid mental health condition. Models adjusted for age, sex, race, payer, ZIP 
code income quartile, number of chronic condition diagnoses, complex chronic condition diagnoses, 
children’s hospital status, hospital location and teaching status, and APR-DRG. UTI, urinary tract 
infection.

TABLE 3  Prevalence of MHC and Relationship With Hospital LOS

MHC Medical APR-DRGs Surgical APR-DRGs

Affected by MHCa % Difference in LOSb, (95% CI) Affected by MHCa % Difference in LOSb, (95% CI)

n % n %

ADHD 19 092 3.9 −3% (–4 to –1%) 6 527 3.6 −1% (–4% to 1%)

Anxiety 14 116 2.9 13% (11% to 15%) 3 630 2.0 21% (17% to 25%)

Autism 9 797 2.0 3% (1% to 5%) 1 657 0.9 5% (0% to 11%)

Bipolar disorder 5 581 1.1 4% (1% to 7%) 1 191 0.6 10% (3% to 16%)

Depression 10 871 2.2 9% (7% to 12%) 2 203 1.2 16% (11% to 21%)

Psychosis 954 0.2 20% (12% to 28%) 205 0.1 41% (23% to 61%)

Reaction disorder 2 744 0.6 39% (33% to 44%) 547 0.3 26 (8% to 47%)

Substance abuse 18 546 3.8 −4% (–5 to –3%) 9 468 5.2 10 (7% to 12%)

Multiple MHCs 18 031 3.7 14% (13% to 15%) 4 098 2.2 30 (27% to 33%)

MHC, mental health condition.
a A hospitalization may be represented more than once if >1 MHC was documented.
b Models adjusted for age, sex, race, payer, ZIP code income quartile, number of complex condition diagnoses, complex chronic condition diagnoses, children’s hospital status, hospital 

location and teaching status, and APR-DRG. 
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in medical hospitalizations (mean 

[SE] LOS: 2.50 [0.01] days vs 2.72 

[0.01] days, P < .001). Of the medical 

hospitalizations studied, comorbid 

mental health conditions had the 

greatest impact on LOS and cost 

for chemotherapy admissions (LOS 

increase 14.9%, 95% CI: 11.2% to 

19.0%;  Fig 2).

Surgical Hospitalizations

Among surgical hospitalizations, 

11.7% had at least 1 comorbid 

mental health condition. The most 

common comorbid mental health 

conditions were substance abuse 

(n = 9468; 5.2%), ADHD (n = 6527; 

3.6%), and anxiety disorders (n = 

3630; 2.0%). The highest prevalence 

of comorbid mental health conditions 

was observed in hospitalizations for 

multiple trauma (31.7%; n = 1129). 

Comorbid mental health conditions 

were present in 16.2% (n = 43 960) 

of surgical hospitalizations of 

adolescents compared with 5.6% 

(n = 4381) of surgical hospitalizations 

of 3- to 12-year-old children. Among 

surgical hospitalizations, 14.4% 

(n = 3103) with any comorbid mental 

health condition had 2 unique mental 

health conditions, and 4.6% (n = 994) 

had ≥3.

Among surgical hospitalizations, 

adjusted LOS was longer for 

hospitalizations involving any 

mental health condition in 9 of 

the 10 surgical conditions in the 

study sample, all included surgical 

conditions except spinal fusion 

( Fig 2). Mental health conditions 

were associated with 16.9% (95% 

CI: 15.1% to 18.8%) longer hospital 

stay in surgical hospitalizations 

[mean [SE] LOS 3.56 [0.02] days vs 

4.16 [0.04] days, P < .001]. Of the 

surgical hospitalizations studied, 

comorbid mental health conditions 

had the greatest impact on both 

LOS and cost for bowel procedures 

( Fig 1).

Infl uence of Age

A sensitivity analysis stratified by age 

group showed that hospital stay was 

longer if a patient had a documented 

comorbid mental health condition for 

the majority of medical and surgical 

conditions in both 3- to 12-year-

old children and 13- to 20-year-old 

adolescents. Adolescents had more 

than twice as many additional 

hospital days associated with 

comorbid mental health conditions 

compared with 3- to 12-year-old 

children (20 358 days vs 8517 days, 

respectively). The main driver of 

this finding was higher prevalence 

of mental health conditions among 

adolescents. Among hospitalizations 

for 3- to 12-year-old children, LOS 

was prolonged in 8 of 10 medical 

conditions (P = .01 to P < .001); 

LOS was not prolonged in asthma 

or cellulitis. For these younger 

children, LOS was prolonged in 6 of 

10 surgical conditions (P = .01 to P < 

.001). Mental health conditions were 

not associated with prolonged LOS 

for younger children hospitalized 

for appendectomy, craniotomy, 

facial bone procedures, or spinal 

fusion. Among hospitalizations for 

13- to 20-year-old adolescents, LOS 

was prolonged in all 10 medical 

conditions (P = .03 to P < .001) and 

in 8 of 10 surgical conditions (P = .02 

to P < .001). For adolescents, mental 

health conditions were not associated 

with prolonged LOS in spinal fusion 

and multiple trauma.

DISCUSSION

Findings from the current study 

suggest that comorbid mental health 

conditions were present in ∼1 in 7 US 

hospitalizations of 3- to 20-year-old 

children and adolescents in 2012. 

The presence of a comorbid mental 

health condition was associated 

with a longer LOS and higher costs 

for common medical and surgical 

conditions. In aggregate, mental 

health conditions were associated 

6

 FIGURE 2
Infl uence of a comorbid MHC on LOS in common pediatric medical and surgical hospitalizations. 
Models adjusted for age, sex, race, payer, ZIP code income quartile, number of chronic condition 
diagnoses, complex chronic condition diagnoses, children’s hospital status, hospital category. MHC, 
mental health condition; UTI, urinary tract infection.
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with an additional 31 729 hospital 

days and $90 million in hospital costs 

in 2012. The present findings identify 

3 issues pertinent to the future of 

mental health care for hospitalized 

pediatric patients.

First, our findings suggest that 

adolescents are a priority population 

for the development of a standard 

approach to hospital-based 

mental health care during medical 

and surgical hospitalizations. 

The current study found that 

hospitalized adolescents experience 

three- to fourfold higher rates of 

mental health comorbidity than 

younger children, and the majority 

of additional hospital days and 

costs associated with comorbid 

mental health conditions were 

incurred by adolescents. Because 

many adolescents have undiagnosed 

mental health conditions,  23 – 25 

the population of hospitalized 

adolescents who could benefit 

from mental health support is 

likely larger than the population 

identified in the current study. 

Current practice recommendations 

for adolescent mental health care 

address outpatient settings,  19, 26 – 28 

and a paucity of evidence guides 

mental health care for hospitalized 

adolescents. However, 2 models 

can inform an approach to mental 

health care for hospitalized 

adolescents. Pediatric hospital 

trauma care provides a model for 

substance abuse screening and 

interventions,  29 – 32 and suicide 

prevention efforts have developed 

an evidence base to support 

screening hospitalized adolescents 

for suicidal ideation. 33 – 35 These 

models can also serve as a guide 

for future investigation of patient’s 

perspectives on mental health 

interventions during physical 

illness.33

Second, findings from this study 

identify depression, anxiety 

disorders, and substance abuse 

as priority conditions for quality 

improvement interventions to 

potentially reduce hospital 

resource use. Depression, anxiety, 

and substance abuse were the 3 

types of mental health conditions 

associated with the greatest 

additional resource use, which is 

consistent with a growing body 

of evidence showing that these 

conditions are associated with 

worse hospital outcomes. 8  – 11, 30,  36 

Possible explanations for greater 

hospital resource use include 

longer LOS due to lower ability to 

cope with pain and other symptoms 

of acute illness,  37  –40 lower 

adherence to treatment plans,  41 – 43 

and more care coordination 

needs 44, 45 than patients without 

these conditions. Investment in 

hospital-based mental health 

clinicians with skills in addressing 

these conditions could benefit both 

patients and health systems 

if targeted interventions were 

found to reduce LOS. Nevertheless, 

given the current shortage of 

hospital-based mental health 

clinicians,  5,  6 findings from 

this study also support future 

research to examine hospital 

capacity to care for children with 

psychiatric disorders to inform 

resource allocation and workforce 

development.

Third, accounting for the presence 

of comorbid mental health 

conditions in hospital case-mix 

adjustment methods may help 

promote the provision of hospital-

based mental health services. Case-

mix adjustment can ensure that 

hospitals are not unfairly penalized 

for providing beneficial hospital-

based mental health services that 

may increase LOS. The present 

finding that hospitalized pediatric 

patients with mental health 

conditions have higher hospital 

resource utilization supports the 

concept that, like the physical 

health comorbidities commonly 

included in case-mix adjustment 

methods,  22,  46,  47 mental health 

comorbidities complicate hospital 

care. That said, much remains 

to be learned about mechanisms 

driving differences in outcomes 

between patients with and 

without mental health 

comorbidity, and future research is 

necessary to understand whether 

additional resource utilization 

is beneficial to patients. For 

example, are additional 

hospital days in patients with 

mental health conditions a marker 

of higher-quality care due to 

interventions such as mental 

health specialty consultation? Or 

are they a marker of lower-quality 

care, such as delays in diagnosis or 

avoidable medical complications? 

Until factors driving utilization 

patterns are better understood, 

case-mix adjustment methods 

for mental health conditions may 

prevent hospitals from being 

penalized for offering mental 

health care to medical and surgical 

inpatients.

The current study has several 

limitations. First, rates of 

documentation and administrative 

coding of comorbid mental health 

conditions during an inpatient 

stay may vary depending on 

characteristics of a patient’s 

physical illness, mental health 

condition, and the treating 

clinician and health system. 48 

Furthermore, administrative 

data cannot be used to identify 

patients with undiagnosed mental 

health conditions. Although 

diagnoses documented during the 

hospitalization may have imperfect 

sensitivity for identifying mental 

health conditions, they are likely 

specific because a mental health 

condition is unlikely to be coded 

if no mental health condition 

was diagnosed or reported in the 

patient’s history. Thus, limitations 

inherent to administrative data 

may underestimate the influence 

of mental health conditions 
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on utilization. Second, in this 

observational study, unmeasured 

confounding factors not measured 

in hospital discharge data, such 

as parental mental health status 

or severity of physical health 

condition, could account for the 

relationship between child 

mental health conditions and 

hospital LOS.

CONCLUSIONS

Documented comorbid mental 

health conditions are present 

in 1 in 7 pediatric medical and 

surgical hospitalizations. Having 

a documented comorbid mental 

health condition at the time of 

hospitalization is associated with 

longer hospital stay and higher 

hospital costs. Priority areas for 

future work in pediatric hospital-

based mental health care include 

developing a standard approach 

to mental health issues in 

hospitalized adolescents, building 

hospital clinical teams skilled in 

addressing depression, anxiety, 

and substance abuse and ensuring 

that case-mix adjustment methods 

account for the influence of mental 

health conditions on resource 

utilization.
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