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Abstract

Medical claims were analyzed from 2810 military children who visited a civilian emergency
department (ED) or hospital from 2000 to 2014 with behavioral health as the primary diagnosis
and TRICARE as the primary/secondary payer. Visit prevalence was estimated annually and
categorized: 2000-2002 (pre-deployment), 2003—2008 (first post-deployment), 2009-2014 (second
post-deployment). Age was categorized: preschoolers (0—4 years), school-aged (5—11 years),
adolescents (12—17 years). During Afghanistan and Iraq wars, 2562 military children received
4607 behavioral health visits. School-aged children’s mental health visits increased from 61 to 246
from pre-deployment to the second post-deployment period. Adolescents’ substance use disorder
(SUD) visits increased almost 5-fold from pre-deployment to the first post-deployment period.
Mental disorders had increased odds (OR=2.93, 95% CI 1.86-4.61) of being treated during
hospitalizations than in EDs. Adolescents had increased odds of SUD treatment in EDs (OR=
2.92, 95% CI 1.85-4.60) compared to hospitalizations. Implications for integrated behavioral
health and school behavioral health interventions are discussed.
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Introduction

Over two million American children have experienced a parent deploying to Afghanistan or
Iraq; more than 41,000 had a parent injured and more than 3700 experienced the death of a
parent."? Military children have unique experiences associated with their parents’ military service.’
The military lifestyle exposes them to frequent relocations, changes in schools and communities,
prolonged family separations, parental deployment, post-deployment physical and psychological
injuries of their parents, and post-deployment reintegration difficulties of military families.”> As a
result, military children are at risk for behavioral health problems, including anxiety, mood, and
substance use disorders. Given the demands and uncertainty of the military lifestyle, these
behavioral health problems can endure across developmental stages and result in the need for
behavioral health services. The need for behavioral health services by military children can
potentially impact the work performance or attendance, enlistment and re-enlistment decisions of
military parents, and increase military family stress, and thus, is of significant concern for senior
military leadership and defense policymakers.

Children of deployed service members are more likely to have behavioral health problems than
their same-aged peers.® Common behavioral health conditions among military children include
sleep problems, depression, anxiety, substance use, and suicidal ideation,” ' which may differ by
age, gender, and developmental level. Parental report on the Child Behavior Checklist revealed that
preschool military children (ages 3—5 years) of a deployed parent exhibited higher levels of both
internalizing (i.e., emotional reactivity, anxiousness/depression, somatic complaints, withdrawal)
and externalizing (i.e., attention difficulties, aggression) behaviors compared to same-aged peers
without a deployed parent and children aged 1.5-3 years regardless of parent’s deployment
status.'’ Among school-aged children of Persian Gulf War veterans, girls were found to have
increased tearfulness/sadness and boys had more discipline problems.'? Parental deployment is
also associated with increased behavioral (18%) and stress (19%) disorders among military
children ages 3-8 years.* Military children ages 4-16 years of deployed parents also reported
significantly more psychosocial difficulties than same-aged peers without a deployed parent based
on parental and self-report.'*

Given the majority of school-aged military children and adolescents attend civilian schools,"*
recent investigations compared rates of behavioral health problems between military and
nonmilitary students. On the Pediatric Symptom Checklist, school-aged military children scored
high risk for emotional and behavioral problems at 2.5 times higher than national norms.'> Military
adolescents who attend civilian schools have higher rates of negative social and emotional
outcomes, including violence and victimization, gang affiliation, substance use and abuse,
depression, and suicidal ideation than nonmilitary students who attend the same schools.”'%¢-!7
Stress from a parental deployment also results in elevated anxiety and self-reports of low quality of
life in military school-age children, which subsequently impacts social, emotional, and academic
functioning.'® Having a family member deployed is also associated with decreased positive well-
being and increased feelings of sadness or hopelessness among 7th, 9th, and 11th grade military
adolescents compared to nonmilitary peers.” Boys were less likely to report experiencing sadness
or hopelessness, depressive symptoms, and suicidal ideation (9th and 11th graders only) compared
to girls.’

Behavioral health service use by military children also increases during parental deployments.
Despite an overall decrease in pediatric outpatient visits in FY2007 and FY2008, military children
ages 3-8 years had an 11% increase in behavioral health outpatient visits during parental
deployments, with older children having higher rates than younger children.* Boys had decreased
rates of outpatient behavioral health care visits compared to girls.* Attention deficit (30.1%),
adjustment (14.6%), and autistic (12.1%) disorders were the most common primary diagnoses
associated with these outpatient visits.” From 2003 to 2006, parental deployment was associated
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with increased visits for acute stress reaction, and adjustment, behavioral, and mood disorders."’
Larson et al.?° found increased rates of pediatric specialist visits for psychiatric conditions with a
12% (under age 12) and 18% (over age 12) increase for military children of deployed service
members. Afghanistan and Iraq deployments were also associated with a 17.2% increase in
antidepressant prescriptions and a 10% increase in antianxiety prescriptions for children of active
duty service members, but a decrease in use of health care in military treatment facilities (MTFs),?!
suggesting increased behavioral health service utilization during parental deployments in civilian
medical facilities.

Despite a wealth of evidence on behavioral health problems military children experience, few
studies focus on behavioral health treatment received by military children. Current behavioral
health treatment evidence on military children primarily focuses on children under age 8°' or those
who receive care in military treatment facilities.***** Limited evidence exists on behavioral health
treatment received by military children in civilian acute care facilities providing care via the
Military Health System (MHS) purchased care component, which is contracted care provided to
military service members, retirees, and family members from all branches of military service by
TRICARE-approved civilian facilities and providers in TRICARE regional networks.”**> This
study fills this knowledge gap by examining trends in behavioral health treatment received by
military children ages 17 and younger in civilian emergency departments (EDs) and inpatient
facilities from 2000 to 2014. ED visits and acute psychiatric care for behavioral health conditions
experienced by military children suggest the need for emergency services and/or intensive inpatient
care for crises related to a danger to self or others, exacerbation of a current behavioral health
condition, an undiagnosed and/or untreated behavioral health condition, or limited access to
outpatient or specialty pediatric behavioral health care despite access to health care in MTFs. With
more than 50% of military children receiving treatment from nonmilitary pediatricians,® examining
behavioral health treatment received in civilian acute care facilities is important for understanding
behavioral health care needs of military children and developing targeted behavioral health
interventions.

Given the USA has been at war for more than 15 years, many military children have only lived
during wartime and may experience emotional distress not only from actual parental deployments,
but from the possibility of parental deployment based on the experiences of neighboring military
families and friends. Additionally, risk for behavioral health problems occurring during parental
deployment persists and even increases after parental deployment.> Thus, more evidence is needed
to understand trends in behavioral health treatment received by military children who may have
been directly or indirectly impacted by the Afghanistan and Iraq wars.

Methods

This longitudinal study was a part of a larger study, Behavioral Health Care Received by
Military Health System Beneficiaries in Civilian Medical Facilities,” analyzing medical claims
data from the South Carolina Revenue and Fiscal Affairs Office (RFA), which stores and maintains
medical claims from all health care systems in South Carolina. Per the RFA data use agreement,
patients and health care facilities were de-identified. The University of South Carolina Institutional
Review Board approved this study. See Wooten et al.>> for a detailed description of adult and child
MHS beneficiaries receiving behavioral health care in civilian medical facilities in South Carolina
from 2000 to 2014.

Setting

MHS beneficiaries are well-represented in South Carolina. As of 2014, 243,202 MHS
beneficiaries resided in South Carolina of which 125,059 were TRICARE Prime enrollees and
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8556 were TRICARE Reserve Select enrollees.”® Wooten et al.*> provides a detailed description of
TRICARE enrollees. Although the number of military school-aged children in South Carolina
varied over time, the highest recent prevalence reported was 23,710 in 2012.*’

Sample population

The sample included medical claims for all child dependents of military service members
from all branches of military service who visited an ED, inpatient facility, or ambulatory care
facility in South Carolina from January 1, 2000 to December 31, 2014, with behavioral health
disorders, including both mental health and substance use disorders, as the primary diagnosis
and TRICARE listed as the primary or secondary payer. A total of 2810 patients who were
17 years old and younger with a combined 5004 behavioral health visits were included in the
analytic sample.

War and deployment-related time periods

The study observation period was January 1, 2000 to December 31, 2014, a total of 15 years,
and included all electronically captured medical claims data available in South Carolina during this
timeframe. The observation period also included the current war periods: Operation Enduring
Freedom (OEF) in Afghanistan from October 7, 2001 to December 28, 2014 and Operation Iraqi
Freedom (OIF) in Iraq from March 19, 2003 to August 31, 2010.%® To estimate child behavioral
health treatment trends during OEF/OIF, the 15-year study period was categorized into
deployment-related time periods: pre-deployment (2000-2002), first post-deployment period
(2003-2008), and second post-deployment period (2009-2014). Post-deployment periods were
divided equally in 6-year increments. The rationale for deployment-related time periods parallels
increased war-related violence and troop surges (i.e., increased number of U.S. armed forces) in
Afghanistan and Iraq war zones. The Iraq invasion (2003) and Iraq troop surge (2007) occurred
during the first post-deployment period, which exposed military children to pre-deployment
activities, training, and preparation as well as prolonged parental separations.”” The Iraq drawdown
(2009) and Afghanistan troop surge (2011) occurred during the second post-deployment period,*
which meant some military children had already been exposed to multiple, lengthy deployments
and multiple post-deployment reintegrations. Thus, the second post-deployment period potentially
represents cumulative exposure to deployment-related activities by military children and
intermittent adjustments and readjustments by military families to pre-deployment, deployment,
and post-deployment activities. Because OEF began in late 2001 and there was a 12-month boots
on the ground deployment policy,”® 2003 is the first calendar year that deployed military parents
would have redeployed home and military children were exposed to parental physical and/or
psychological combat-related injuries. Trends in child behavioral health treatment and visit
characteristics were also estimated annually from 2000 to 2014. (See supplemental Tables S1, S2,
and S3).

Measures

Demographics Age group categorized as preschoolers (0—4 years), school-aged children (5—
11 years), and adolescents (12—17 years); gender (male/female) and race (White, Black, Hispanic,
Other) were estimated based on the child patient’s age at first behavioral health visit on a medical
claim during the 15-year observation period.
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Visit type Visit type was categorized as inpatient hospitalizations and ED visits, which were
ED visits resulting in a hospitalization in the same facility. Outpatient ED visits were those in
which patients received ED services and were discharged home from the ED without being
admitted into the hospital. ED visits and outpatient ED visits were combined into the ED visit
variable.

Behavioral health bed-days Behavioral health bed-days, categorized as less than or equal to
7 days, 814 days, or greater than or equal to 15 days, were identified based on hospital discharges
and calculated by taking the difference in days between the admission and discharge dates. Mental
health and substance use disorder (SUD) bed-days were also computed.

Behavioral health treatment The dependent variable was receipt of behavioral health treatment
defined as inpatient hospitalizations and ED visits for primary diagnoses of behavioral health
disorders, including mental health disorders and/or SUDs. Major Diagnostic Codes (MDC) 19
(mental diseases/disorders) and 20 (alcohol/other drug disorders) were used to identify
inpatient hospitalizations and ED visits for behavioral health diagnoses on a medical claim.
MDCs are formed by dividing all possible primary diagnoses, defined by the International
Classification of Diseases, 9th Revision, Clinical Modification (ICD-9-CM) codes, into 25
mutually exclusive diagnostic categories, which are primarily a claims and administrative data
element unique to the United States medical reimbursement system. For consistency across
both inpatient hospitalizations and ED visits, an algorithm of ICD-9-CM diagnosis codes
corresponding to MDC 19 and 20 was created. Specifically, MDC 19 was defined by ICD-9-
CM codes 290.x, 293.x-302.x, 306.x—315.x (excluding 307.81 tension headache), and 317.x—
319.x. MDC 20 was defined by ICD-9 codes: 291.x, 292.x, 303.x-305.x. Mental health
treatment was defined by MDC 19 and substance use treatment by MDC 20.

Behavioral health diagnoses Behavioral health diagnoses were identified within MDC 19 and
20 using ICD-9-CM codes designated as the primary diagnosis to better assess prevalence and
patterns of behavioral health treatment (i.e., measured as inpatient hospitalizations and ED
visits) during the Afghanistan and Iraq wars. Most mental health and SUDs were derived using
algorithms from Case Definitions for the Armed Forces Health Surveillance Center,> which is
used for conducting epidemiological reports on alcohol and SUDs, and psychosocial problems
among military service members. For mental health disorders, these included adjustment,
anxiety, mood, personality, and bipolar disorders; psychosis, posttraumatic stress disorder
(PTSD), and schizophrenia. Psychosocial problems were defined by V-codes (V40.xx, V61.0x,
V6l.1x, V61.2x, V62.8-V62.82, V62.84-V62.85, 995.8x) related to marital and family
relationships, maltreatment, and life circumstances. Alcohol use disorder (AUD) was also
defined by this algorithm and alcohol dependence was assessed using ICD-9 code 303.xx. Drug
dependence and abuse were divided into categories based on ICD-9 codes: opioid/combination
opioid-type dependence (304.0x, 304.7x); sedative, hypnotic, or anxiolytic dependence
(304.1x); cocaine dependence (304.2x); cannabis dependence (304.3x); other specified drug
dependence (304.6x); combinations of drug dependence excluding opioid type (304.8x);
unspecified drug dependence (304.9x); tobacco use disorder (305.1); nondependent cannabis
abuse (305.2x); nondependent sedative, hypnotic, or anxiolytic abuse (305.4x); nondependent
opioid abuse (305.5x); nondependent cocaine abuse (305.6x); nondependent amphetamine or
related acting sympathomimetic abuse (305.7); and nondependent mixed or unspecified drug
abuse (305.9x).
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Statistical analyses

Behavioral health treatment was defined by number of inpatient hospitalizations, ED visits, and
unique patients annually and categorized by pre-deployment (2000-2002), first post-deployment
(2003-2008), and second post-deployment (2009-2014) periods for any behavioral health, mental
health, and substance use treatment (SUT). Additional behavioral health visit characteristics for
child MHS beneficiaries included mean age, age group, sex, race, visit type, mean behavioral
health bed-days, and bed-day frequencies. Annual frequencies of behavioral health visits were
plotted by type of behavioral health treatment (mental health, substance use, any behavioral
health), visit type (inpatient hospitalization, ED), and by deployment-related time periods (pre-
deployment, first post-deployment, second post-deployment) during OEF/OIF. For behavioral
health diagnoses, categorized by mental health and SUDs, prevalence was computed by age group
for the total observation period and prevalence was calculated as the number of total visits with a
mental health and/or SUD listed as the primary diagnosis divided by the number of total visits for a
specific age group. Due to small mental health visit totals for preschoolers, and preschoolers and
school-aged children for SUD visits, prevalence of ICD-9-CM diagnostic codes were examined
rather than MDC 19 and 20 for these age groups.

To estimate trends in behavioral health treatment during the Afghanistan and Iraq wars, two
mixed effects models were estimated. For mental health treatment, a mixed effects model was
estimated with deployment-related time periods (2000-2002, 2003-2008, 2009-2014), age group
(5-11, 12—14, 15-17 years), sex, race, mental health bed-days, and visit type as predictors and
mental health treatment (yes/no) for the total observation period (2000-2014) as the outcome for
school-aged children (5—11 years) and adolescents (12—17 years). For SUT, a mixed effects model
including only adolescents was estimated with deployment-related time periods (2000-2002,
2003-2008, 2009-2014), age group (12—14, 15-17 years), sex, race, SUD bed-days, and visit type
as predictors and SUT (yes/no) for the total observation period (2000-2014) as the outcome.
Preschool children (0—4 years) were excluded from both mixed effects models due to low sample
size (n =41) and cell counts. Only military adolescents were included in the SUT model because
they utilized 98.1% of SUT. All descriptive statistics were conducted using SAS/STAT 9.4 and
mixed effects models were estimated using Ime4 package in R 3.3.1.%"

Results

A total of 5004 behavioral health visits were received by 2810 unique child MHS beneficiaries
from 2000 to 2014 in civilian acute care facilities. Of the 2810 unique child patients, 41 (1.5%)
were preschoolers, 473 (16.8%) were school-aged children, and 2296 (81.7%) were adolescents
based on the patient’s first visit during the 15-year observation period. Mean age was 13.8 years for
the total sample and 2.1 years for preschoolers, 8.9 years for school-aged children, and 15.0 years
for adolescents. Boys comprised 47.0% and girls were 53.0% of the sample. Supplemental
Tables S1, S2, and S3 (available online) report behavioral health treatment characteristics by sex,
race, visit type, bed-days, and unique number of child patients annually.

Behavioral health bed-days

Mean bed-days were 10.4 (sd=28.2) days for behavioral health hospitalizations collectively;
however, SUD hospitalizations resulted in a much longer stay on average (21.5 days) compared to
mental health hospitalizations (10.1 days, sd =27.9). Bed-days varied by mental health and SUD
hospitalizations. On average, bed-days for bipolar disorder were 13.4 days, and bed-days for
depression, adjustment, and anxiety disorders were 9.0, 7.0, and 6.0 days, respectively. For
adolescents, mean hospital bed-days for mixed or unspecified drug abuse was 33.8 days, compared
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to a mean of 32.1 days for AUDs and 16.8 days for cannabis abuse. Most (58.4%) SUD
hospitalizations lasted < 7 days and almost one third (29.9%) lasted > 15 days. Only 11.7% of SUD
hospitalizations lasted 8-14 days. Number of bed-days for mental health hospitalizations was
predominantly < 7 days (60.3%) with 31.5% lasting 8—14 days, and 8.2% lasting > 15 days.
Supplement 1 provides more detailed results on behavioral health treatment by child MHS
beneficiaries from 2000 to 2014.

Behavioral health treatment during Afghanistan (OEF) and Iraq (OIF) wars

During the Afghanistan and Iraq wars (2002-2014), 4607 behavioral health visits were received
by 2562 unique child MHS beneficiaries in civilian acute care facilities. Behavioral health visit
prevalence remained above 205, ranging from 205 to 300 annually from 2003 to 2014 compared to
132, 156, and 174 from 2000 to 2003 (Table S1). There were spikes in both visits and unique child
patients during 6 of the last 10 years of OEF (i.e., 2006, 2008, 2009, 2011, 2013, 2014). Number of
unique child patients receiving behavioral health treatment remained above 200 (ranging 205-300)
during OEF/OIF and annual ED visits for behavioral health conditions remained above 150
(ranging 151-232) from 2008 to 2014 (see Table S1). Annual behavioral health visits remained
over 280 (ranging 283—466) from 2003 to 2014. The number of unique child patients also
increased from pre-deployment (n=422) to first post-deployment (n=1076) and second post-

Figure 1
Behavioral health care for school-aged children and adolescent (5-17 year olds) Military Health
System beneficiaries during Afghanistan and Iraq Wars, by type of behavioral health disorder
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deployment (n = 1312) periods. Figure 1 displays the frequency of behavioral health treatment in
civilian health facilities annually by mental health and substance use for school-aged children and
adolescents (ages 5—17 years) and by OEF and OIF. Figure 2 displays the frequency of behavioral
health treatment by visit type (emergency department, inpatient hospitalization) for school-aged
children and adolescents (ages 5—17 years) and by OEF and OIF.

Table 1 reports behavioral health visit characteristics by deployment-related time periods:
pre-deployment (2000-2002), first post-deployment (2003—2008), and second post-deployment
(2009-2014). The distribution of behavioral health visits by age and gender was similar across
pre-deployment and post-deployment periods. Prevalence of behavioral health visits received
by school-aged children and adolescents increased from the first to second post-deployment
periods. Although adolescents received an overwhelming majority of care (81.7%), school-
aged children had the largest increase in behavioral health care over time from 61 (12.9%)
visits between 2000 and 2002 to 247 (52.3%) between 2009 and 2014. Positive trends were
also observed for both Blacks and Whites for whom the number of behavioral health visits
more than tripled from pre-deployment to the second post-deployment period. ED visits
increased by 20% over 12 years of war from 243 during pre-deployment to 1220 during the
second post-deployment period. A positive trend was observed in ED visits for both post-
deployment periods, increasing from 35.5% of visits in the pre-deployment period to 48.2% in
the second post-deployment period for mental health visits, and from 70.0% to 82.2% for
SUD visits.

Figure 2

Behavioral health care by school-aged children and adolescent (5-17 year olds) Military Health
System beneficiaries during Afghanistan and Iraq Wars, by type of behavioral health visit
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Table 1

Sociodemographic characteristics of child Military Health System beneficiaries receiving behavioral health treatment
in South Carolina Health Systems, 2000-2014, by pre-deployment and post-deployment periods’

Characteristics Pre-deployment First post-deployment  Second post-deployment  All years
period? period period
2000-2002 2003-2008 2009-2014 2000-2014
n=646 n=1943 n=2415 n=5004
(12.9% of total (38.8% of total visits) (48.3% of total visits)
visits)
Patients® (% of 422 (15) 1076 (38.3) 1312 (46.7) 2810
patients)
Age (m, sd)’* 14.0 2.9) 13.9 (3.1) 13.6 (3.2) 13.8 3.1
Age
04 3(7.3) 19 (46.3) 19 (46.3) 41 (1.5)
5-11 61 (12.9) 164 (34.8) 247 (52.3) 472 (16.8)
12-17 358 (15.6) 893 (38.9) 1046 (45.5) 2297
81.7)
Sex
Male 198 (15.0) 517 (39.2) 605 (45.8) 1320
(47.0)
Female 224 (15.0) 559 (37.5) 707 (47.5) 1490
(53.0)
Race
Black 100 (15.4) 236 (36.4) 312 (48.2) 648 (23.1)
White 281 (14.3) 779 (39.7) 904 (46.0) 1964
(69.9)
Hispanic 13 (22.4) 17 (29.3) 28 (48.3) 58 (2.1)
Other’ 28 (20.0) 44 31.4) 68 (48.6) 140 (5.0)
Visit type
Emergency 243 (10.5) 855 (36.9) 1220 (52.6) 2318
department (46.32)
Inpatient 403 (15.0) 1088 (40.5) 1195 (44.5) 2686
hospitalizations (53.68)
Hospital bed-days® 9.2 (28.9) 9.7 (26.0) 11.5 (29.9) 10.4 (28.2)
(m, sd)
<7 days 313 (77.7) 673 (61.9) 633 (53.0) 1619
(69.1)
8-14 days 69 (17.1) 301 27.7) 460 (38.5) 830 (30.9)
>15 days 21 (5.2) 114 (10.5) 102 (8.5) 237 (8.8)

"Behavioral health treatment includes all visits for MDC 19 (mental health disorders and diseases) and MDC 20
(alcohol/other drugs)

2Although Operation Enduring Freedom (Afghanistan) began in 2001, given the 12-month deployment policy, 2003
was the first eligible post-deployment year

3Unique child patients per pre-deployment and post-deployment periods

“Mean age of unique patients based on age on first behavioral health claim during the time period

SOther = American Indian, Asian, Pacific Islander/Alaska Native, and other racial/ethnic groups

®Bed-days = Number of days child patients were in the hospital for inpatient care

Mental health treatment During OEF/OIF (2002-2014), approximately 4266 mental health visits
were received by 2422 child MHS beneficiaries in civilian acute care facilities. Mental health visit
prevalence remained above 184, ranging from 184 to 280 annually from 2003 to 2014 compared to
125, 149, and 166 from 2000 to 2003 (Table S2). Table 2 reports mental health visit characteristics
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by pre-deployment (2000—2002), first post-deployment (2003—2008), and second post-deployment
(2009-2014) periods. The distribution of mental health visits by age and gender were similar
across pre-deployment and post-deployment periods. Prevalence of mental health visits received by
school-aged children and adolescents increased from the first to second post-deployment periods.
Although adolescents received an overwhelming majority of care (80.4%), school-aged children
had the largest increase in mental health care over time from 61 (13.0%) visits between 2000 and
2002 to 246 (52.5%) between 2009 and 2014. Positive trends were also observed for both Blacks
and Whites for whom the number of mental health visits more than tripled from pre-deployment
(2000-2002) to the second post-deployment period (2009—2014). ED visits increased by 20% over
12 years of war from 215 during pre-deployment to 1086 during the second post-deployment
period. For mental health hospitalizations, mean bed-days increased chronologically from 8.7 days
in the pre-deployment period to 11.0 days in the second post-deployment period. Overall, there
were positive trends in mental health treatment for ED visits, inpatient hospitalizations, and mental
health bed-days.

Substance use treatment During OEF/OIF (2002-2014), approximately 341 SUD visits were
received by 214 child MHS beneficiaries in civilian acute care facilities. SUD visit prevalence
remained relatively consistent from 2004 to 2014 with the highest prevalence in 2004 (n = 14) and
2011 (n=39; see Table S2). Table 3 reports SUD visit characteristics by pre-deployment (2000—
2002), first post-deployment (2003—-2008), and second post-deployment (2009-2014) periods. The
distribution of SUD visits was concentrated among adolescents and increased almost 5-fold from
pre-deployment to the first post-deployment period, but remained relatively stable between the two
post-deployment periods. Boys had the highest prevalence of SUD visits for pre-deployment and
both post-deployment periods. Although White children had the highest prevalence of SUD visits
during both post-deployment periods, the prevalence of SUD visits remained stable for both
Whites and Blacks during both post-deployment periods. ED visits more than quadrupled over
12 years of war from 28 during pre-deployment to 134 during the second post-deployment period.
For SUD hospitalizations, mean bed-days were similar in the pre-deployment (24.1 days) and
second post-deployment periods (27.0 days), but were twice those in the first post-deployment
period (12.8 days).

Behavioral health diagnoses Based on primary diagnoses, preschool children were treated for a
variety of mental health diagnoses, including post-concussion syndrome; sleep terror, autistic, tic,
anxiety, sleep, and attention deficit disorder with hyperactivity. School-aged children received
behavioral health treatment most frequently for mood (19.1%), bipolar (8.7%), adjustment (5.5%),
and anxiety (5.0%) disorders. Similarly, adolescents received behavioral health treatment most
frequently for mood (44.1%), bipolar (9.6%), adjustment (5.6%), and anxiety (5.3%) disorders.
Less commonly treated conditions in school-aged children and adolescents included psychosocial
problems, personality disorder, PTSD, and schizophrenia. SUDs were rarely treated in preschool
and school-aged children. Among adolescents, AUD (37.9%), nondependent mixed or unspecified
drug abuse (21.7%), and nondependent cannabis abuse (14.8%) were the most frequently treated
SUDs. SUDs for which adolescents were less commonly treated included cocaine abuse/
dependence, opioid abuse/dependence, amphetamine abuse, and alcohol dependence.

Mixed effects models estimating trends in receipt of behavioral health treatment

Tables 4 and 5 present results of two mixed effects models examining trends in mental health
and SUT from 2000 to 2014. The mental health treatment model examined trends in both school-
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Table 2
Sociodemographic characteristics of child Military Health System beneficiaries receiving mental
health treatment in South Carolina Health Systems, 2000-2014, by pre-deployment and post-
deployment periods’

Characteristics Pre-deployment First Second All years
period2 post-deployment  post-deployment
period period
2000-2002 2003-2008 2009-2014 20002014
n=606 n=1780 n=2252 n=4638
(13.1% of total (38.4% of total (48.6% of total
visits) visits) visits)

Patients® (% of 402 (15.5) 976 (37.7) 1212 (46.8) 2590
patients)

Age (m, sd)* 13.9 (2.9) 13.7 (3.1) 13.5 (3.2) 13.8 (3.1)
04 3(7.9) 17 (44.7) 18 (47.4) 38 (1.5)
5-11 61 (13.0) 162 (34.5) 246 (52.5) 469 (18.1)
12-17 338 (16.2) 797 (38.3) 948 (45.5) 2083 (80.4)

Sex
Male 186 (15.6) 453 (38.1) 550 (46.3) 1189 (45.9)
Female 216 (15.4) 523 (37.3) 662 (47.3) 1401 (54.1)

Race
Black 96 (16.0) 213 (35.6) 290 (48.4) 599 (23.1)
White 267 (14.8) 705 (39.1) 830 (46.1) 1802 (69.6)
Hispanic 13 (24.1) 14 (25.9) 27 (50.0) 54 (2.1)
Other’ 26 (19.3) 44 (32.6) 65 (48.2) 135 (5.2)

Visit type
Emergency 215 (10.6) 728 (35.9) 1086 (48.2) 2029 (43.8)
department
Inpatient 391 (15.0) 1052 (40.3) 1166 (44.7) 2609 (56.3)
hospitalizations

Mental health 8.7 (28.0) 9.6 (26.1) 11.0 (29.3) 10.1 (27.9)
bed-days® (m, sd)
<7 days 303 (77.5) 653 (62.1) 618 (53.0) 1574 (60.3)
8-14 days 69 (17.7) 295 (28.0) 457 (39.2) 821 (31.5)
> 15 days 19 (4.9) 104 (9.9) 91 (7.8) 214 (8.2)

"Mental health treatment includes all visits for MDC 19 (mental health disorders and diseases)

2Although Operation Enduring Freedom (Afghanistan) began in 2001, given the 12-month deployment policy,
2003 was the first eligible post-deployment year

3Unique child patients per pre-deployment and post-deployment periods

“Mean age of unique patients based on age on first behavioral health claim during the time period

5Other = American Indian, Asian, Pacific Islander/Alaska Native, and other racial/ethnic groups

®Bed-days = Number of days child patients were hospitalized for mental health disorders

aged children (5-11 years) and adolescents (12—14, 15-17 years). Given an overwhelming majority
(98.1%) of SUT was received by adolescents, the SUT model only examined trends in military
adolescents (12—17 years).
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Table 3

Sociodemographic characteristics of child Military Health System beneficiaries receiving substance use treatment in
South Carolina Health Systems, 20002014, by pre-deployment and post-deployment periods'

Characteristics Pre-deployment  First Second All years
period2 post-deployment post-deployment pe-
period riod
2000-2002 2003-2008 2009-2014 20002014
n=40 n=163 n=646 n=366
(10.9% of total (44.5% of total visits) (12.9% of total visits)
visits)
Patients® (% of patients) 20 (9.0) 100 (45.5) 100 (45.5) 220
Age (m, sdy* 15.6 (1.3) 15.4 (2.5) 15.5 (1.9) 155 (2.2)
0-4 0 (0) 2 (66.7) 1(33.3) 3(1.4)
5-11 0 (0) 2 (66.7) 1(33.3) 3(14)
12-17 20 (9.4) 96 (44.9) 98 (45.8) 214 (97.3)
Sex
Male 12 (9.2) 64 (48.9) 55 (41.9) 131 (59.6)
Female 8 (9.0) 36 (40.5) 45 (50.5) 89 (40.5)
Race
Black 4 (8.2) 23 (46.9) 22 (44.9) 162 (73.6)
White 14 (8.6) 74 (45.7) 74 (45.7) 49 (22.3)
Hispanic 0 (0) 3(3.0) 1(1.0) 4 (1.8)
Other® 2 (10.0) 0 (0.0) 3(3.0) 5(2.3)
Visit type
Emergency department 28 (9.7) 127 (43.9) 134 (46.4) 289 (100.0)
Inpatient hospitalizations 12 (30.0) 36 (22.1) 29 (17.8) 77 (21.0)
Substance use disorder 24.1 (49.8) 12.8 (18.0) 27.0 (39.5) 19.9 (33.4)
bed-days® (m, sd)
<7 days 10 (83.3) 20 (55.6) 15 (51.7) 45 (58.4)
8-14 days 0 (0) 6 (16.7) 3 (10.3) 9 (11.7)
> 15 days 2 (16.7) 10 (27.8) 11 (37.9) 23 (29.9)

!Substance use treatment includes all visits for MDC 20 (alcohol/drug use)

2Although Operation Enduring Freedom (Afghanistan) began in 2001, given the 12-month deployment policy, 2003
was the first eligible post-deployment year

3Unique child patients per pre-deployment and post-deployment periods

“Mean age of unique patients based on age on first behavioral health claim during the time period

SOther = American Indian, Asian, Pacific Islander/Alaska Native, and other racial/ethnic groups

®Bed-days = Number of days child patients were hospitalized for substance use disorders

Mental health treatment Compared to the pre-deployment time period (2000-2002), no
significant change in use of mental health treatment by military school-aged children (5-11) and
adolescents (12—17) occurred during the first (2003—-2008; OR =0.83, 95% CI 0.56-1.22) or
second (2009-2014; OR =0.98, 95% CI 0.66—1.45) post-deployment periods in civilian acute care
facilities. However, receiving mental health treatment differed by age, sex, race, bed-days, and visit
type over deployment-related time periods. Trends are plotted in Figure 3. Younger adolescents
(12—14 years) were 87% less likely (OR=0.13, 95% CI 0.05-0.38) and older adolescents (15—
17 years) were 2% less likely (OR =0.98, 95% CI 0.66—1.45) to receive mental health treatment
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compared to school-aged children (5-11 years). During the Afghanistan and Iraq wars, military
adolescents consistently received mental health treatment less often than school-aged children (see
Fig. 3a). Girls had 2.45 greater odds (OR =2.45, 95% CI 1.92-3.12) of receiving mental health
treatment compared to boys, and consistently received mental health treatment more often than
boys over time (see Fig. 3b). Black children were 36% more likely (OR =1.36, 95% CI 1.01-1.84)
to receive mental health treatment than White children. Between the first and second post-
deployment period, racial/ethnic minority children were consistently more likely to receive mental
health treatment compared to White children (see Fig. 3c). School-aged children and adolescents
had almost triple the odds of being hospitalized (OR =2.93, 95% CI 1.86-4.61) for mental health
treatment than being treated in EDs. Compared to hospital stays for <7 days, mental health
hospitalizations had 2.88 greater odds (OR =2.88, 95% CI 1.37-6.05) of being for 8—14 days (see
Fig. 3d). During the Afghanistan and Iraq wars, mental health hospitalizations for both school-aged
children and adolescents was consistently more likely to be for 8—14 days than for <7 days (see
Fig. 3e).

Substance use treatment Compared to the pre-deployment time period (2000-2002), no
significant change in use of SUT by military adolescents (12—17 years) occurred during the first
(2003-2008; OR =1.18, 95% C1 0.80-1.75) or second (2009-2014; OR = 1.01, 95% CI 0.68—1.49)
post-deployment periods in civilian acute care facilities. However, receiving SUT differed by age,
sex, race, bed-days, and visit type over deployment-related time periods. Trends are plotted in
Figure 4. Older adolescents (15—17 years) had more than four times the odds (OR =4.05, 95% CI

Table 4

Mixed effects model predicting probability of mental health treatment by school-aged children and
adolescent Military Health System beneficiaries, 20002014

Characteristics Mental health treatment
OR 95% Confidence limit
Lower Upper

Time (ref=2000-2002)

2003-2008 0.83 0.56 1.22

2009-2014 0.98 0.66 1.45
Age (ref=5-11 years)

12-14 years 0.137" 0.05 0.38

15-17 years 0.03"" 0.01 0.09
Sex (ref=male)

Female 2457 1.92 3.12
Race (ref = White)

Black 1.36" 1.01 1.84

Other 1.51 0.84 2.71
Visit type (ref = Emergency department)

Inpatient hospitalization 293" 1.86 4.61
Mental health bed-days (ref=<7 days)

8—14 days 2.88" 1.37 6.05

> 15 days 0.54 0.28 1.04

*#%p<0.001; **p<0.01; *p<0.05
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Table S
Mixed effects model predicting probability of substance use treatment by adolescent Military
Health System beneficiaries, 2000-2014

Characteristics Substance use treatment
OR 95% Confidence limit
Lower Upper

Time (ref =2000-2002)

2003-2008 1.18 0.80 1.75

20092014 1.01 0.68 1.49
Age (ref=12-14)

15-17 years 4,057 2.89 5.66
Sex (ref =male)

Female 0.40"" 0.31 0.51
Race (ref = white)

Black 0.71° 0.52 0.97

Other 0.66 0.37 1.19
Visit type (ref = inpatient hospitalization)
Emergency department 2,92 1.85 4.60
SUD bed-days (ref=<7 days)

8—14 days 0.35" 0.17 0.73

>15 days 1.87 0.97 3.60

*%p <0.001; **p<0.01; *p<0.05

2.89-5.66) of receiving SUT compared to younger adolescents (12—14 years) and were consistently
more likely to received SUT over time (see Fig. 4a). Girls had 60% lower odds of receiving SUT
(OR =0.40, 95% CI 0.32-0.51) than boys, who consistently received SUT more often than girls
during deployment-related time periods (see Fig. 3b). Racial/ethnic minority children were
consistently less likely to receive SUT than White children (see Fig. 4c). Black adolescents were
29% less likely (OR =0.71, 95% CI 0.52—0.97) to receive SUT than White adolescents during the
Afghanistan and Iraq wars. Military adolescents had almost three times greater odds (OR =2.92,
95% CI 1.85-4.60) of being seen in the ED for SUDs than being hospitalized (see Fig. 4d).
Compared to hospital stays for <7 days, SUD hospitalizations were 65% less likely (OR =0.35,
95% CI 0.17-0.73) to be for 8—14 days (see Fig. 4e).

Discussion

This study examined trends in behavioral health treatment among military children in civilian
acute care facilities and identified behavioral health conditions for which military children were
most frequently treated during the Afghanistan and Iraq wars. Although no significant change in
purchased behavioral health care occurred over deployment-related time periods, ED visits
increased by 20% for mental health disorders and more than quadrupled for SUDs from pre-
deployment to the second post-deployment period. Mental health conditions were most frequently
treated during inpatient hospitalizations (56.4%), whereas a large majority (78.8%) of SUT
occurred in the ED. During the Afghanistan and Iraq wars, military adolescents received the
majority of behavioral health treatment for AUD, mood and bipolar disorders, nondependent
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Figure 3
Trends in probability of mental health treatment by school-aged children and adolescent Military
Health System beneficiaries, based on deployment-related time periods from 2000 to 2014, by

demographic characteristics, estimated from mixed effects model
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mixed/unspecified drug, and nondependent cannabis abuse. Older adolescents (15—17 years) had
more than four times greater odds of receiving SUT than younger adolescents (12—14 years). Girls
and Blacks were more likely to receive mental health treatment compared to boys and Whites,
respectively. These findings build upon and extend prior research on behavioral health treatment
for military children, have implications for the provision of behavioral health treatment for military
children in the purchased care component of the MHS, and targeted behavioral health promotion
and prevention of behavioral health crises among military school-aged children and adolescents.
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Figure 4
Trends in probability of substance use treatment by adolescent Military Health System
beneficiaries, based on deployment-related time periods from 2000 to 2014, by demographic
characteristics, estimated from mixed effects model
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Afghanistan and Iraq wars were ongoing for 13 years of the 15-year study period examined in
this study. Thus, it is important to note that most military children in this study have only known a
life of individual and family stressors associated with the high military operations tempo that
includes war, domestic terrorism, mass shootings, and parental deployments. From 2003 to 2014,
2562 military children received 4607 behavioral health visits. School-aged children’s mental health
visits increased from 61 to 246 from pre-deployment to the second post-deployment period and
were more likely to be inpatient hospitalizations. Adolescents received an overwhelming majority
of care (81.7%) and were more likely to receive ED services for substance use problems. During
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the first post-deployment period, the Iraq invasion (2003) and Iraq troop surge (2007) occurred,
which increased troops on the ground to 149,000 and 165,000, respectively.?’ This is a period
when military children may have been directly and indirectly exposed to preparations for parental
deployments, prolonged parental separations, and changing family dynamics, which may account
for the increase in mental health visits for school-aged children and ED visits for adolescents.
During the second post-deployment period, the Iraq drawdown to 141,000 troops and the
Afghanistan surge to 100,000 troops occurred,” which may have exposed military children to
multiple, lengthy deployments, short dwell times (i.e., time between deployments), multiple family
readjustments, and physical and psychological injuries (e.g., traumatic brain injury, PTSD,
amputations) resulting in significant physical and psychological changes in military parents, marital
discord, and possibly financial difficulties. Throughout OEF/OIF, military children were also
exposed to military funerals and 24-hour mainstream and social media war coverage. All these
military and wartime stressors may have increased social and emotional difficulties among military
children that resulted in behavioral health crises and need for behavioral health treatment in acute
care facilities. Given the patriotism and collectivism of military culture, military children whose
parents did not deploy may have experienced emotional distress because their friends’ parents and
neighbors may have deployed and thus, they feared the deployment or even death of their parents
or other family members in the military. Gilreath and colleagues'® found that military adolescents
with a sibling in the military reported high levels of lifetime substance use (i.e., alcohol,
prescription drugs, tobacco, marijuana, other drugs) ranging from 45.8 to 17.3%. The findings
build upon current evidence regarding behavioral health problems and need for behavioral health
treatment by military children who were directly and indirectly affected by the current wars.

Adolescents received an overwhelming majority of behavioral health treatment during the
Afghanistan and Iraq wars. Specifically, adolescents received 80.4% of mental health and 97.3% of
SUD visits. SUT for adolescents increased almost 5-fold from pre-deployment (2000-2002) to the
first post-deployment period (2003—-2008), and ED visits more than quadrupled over 12 years of
war. Adolescence is a developmental stage involving physical, social, and interpersonal
transformations as well as expressions of independence.*” Current evidence suggests that military
adolescents are at increased risk for developing maladaptive coping mechanisms, such as social
withdrawal and substance use in response to psychological and physiological stressors of
developmental transitions and additional social and familial obligations related to a parental
deployment.'®*73¢ Thus, high levels of behavioral health treatment by military adolescents may
have resulted from difficult adaptations to parental deployments coupled with normative stressors
related to developmental milestones and the middle-to-high school transition. For military
adolescents, stress during a parental deployment may be exacerbated by the redefining of family
roles and responsibilities, as well as concerns about the safety of the deployed parent.***” Older
adolescents (15—17 years) may be acutely aware of family deployment stressors and may assume
more family and caregiver responsibilities, which may result in substance use and in part account
for increased use of SUT compared to younger adolescents (12—14 years). Barnes, Davis, and
Treiber’® found higher heart rate, blood pressure, and perceived stress among military adolescents
with a family member deployed compared to military adolescents with no family member deployed
and civilian adolescents, suggesting adolescents also have psychophysiological reactions to family
member deployments.

Adolescents received SUT most frequently for AUD, nondependent mixed/unspecified drug, and
nondependent cannabis abuse in the ED. In the 2015 National Survey on Drug Use and Health
(NSDUH)** data from South Carolina, approximately 60% of adolescents perceived no risk in
binge drinking 1-2 times weekly and 76.5% perceived no risk in smoking marijuana monthly.*
NSDUH data also indicated that underage drinkers are more likely than drinkers aged 21 or older
to use illicit drugs within two hours of alcohol use.*® High rates of lifetime and past 30-day alcohol
(41.1 and 21%, respectively) and marijuana (26.6 and 14.2%, respectively) use were also reported
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by military adolescents in California,'® and in this study, a significant proportion of military
adolescents in South Carolina were treated for AUD (37.9%), mixed/unspecified drug abuse
(21.7%), and nondependent cannabis abuse (14.8%). The high rate of ED visits for SUT (78.8%)
among military adolescents in this study is the same rate as ED visits for alcohol misuse among
underage drinkers (aged 12-20) in Nationwide Emergency Department Sample data.*' These
findings underscore the need for screening, brief intervention, and referral to outpatient SUT to
assist in the early identification of substance use problems in military adolescents.

Both school-aged children and adolescents were most frequently treated for mood, bipolar,
adjustment, and anxiety disorders. Primary diagnoses for which military children received
behavioral health treatment in South Carolina are consistent with commonly reported behavioral
health problems in military school-aged children and adolescents in prior research.”'® In
California, 22.9% of military adolescents self-reported depressive symptoms;’ and in this study
19.1% of adolescents were treated for mood disorders. Similar to this study, pediatric medical
records also identified mood, adjustment, and anxiety disorders as commonly treated disorders
among military children.”** Although similarities were found in primary diagnoses associated with
behavioral health treatment by military school-aged children and adolescents, prior research
suggests developmental differences in social and emotional responses of school-aged children to a
parental deployment compared to adolescents. Military school-aged children may exhibit more
internalizing behaviors such as emotional dysregulation and academic difficulties whereas
adolescents may engage in more externalizing behaviors such as anger, defiance, and substance
use.*® Thus, high rates of SUT among adolescents may be an artifact of their tendency to engage in
more externalizing behaviors than school-aged children. Developmental differences in stress
responses underscore the need for developmentally-appropriate prevention and intervention
strategies for military school-aged children and adolescents.

No significant changes found in behavioral health treatment during the Afghanistan and Iraq
wars may in part be an artifact of the military force structure in South Carolina. Although South
Carolina has large military and veteran populations representing all branches of military service,*
between 2004 and 2009, 14 Army installations accounted for 80% of OEF/OIF deployments by
active duty Soldiers* and none of them were in South Carolina,” which has two large military
installations providing basic combat training to the majority of new recruits in the U.S. Army and
U.S. Marine Corps. During the Afghanistan and Iraq wars, the Army had the largest number of
service members returning with physical and psychological injuries*’ and thus, these 14 Army
installations may also have had the largest number of military children receiving behavioral health
treatment. Future research in national trends in behavioral health treatment utilization by military
children are needed to better understand patterns of use from pre-deployment to post-deployment.

Noteworthy strengths of this study include the use of objective longitudinal medical claims data
examining 15-year trends in behavioral health treatment by military children in a state with large
military and veteran populations. These data included all emergency department and inpatient
hospitalization claims for child MHS beneficiaries who received behavioral health treatment that
was paid for through the purchased care component of the MHS. However, behavioral health
treatment by military children may be underestimated because outpatient visits in pediatrician
offices of civilian providers were not available in these data. These clinical data also included only
demographic characteristics, medical diagnoses, and procedure codes. Future research should
examine individual, family, and school factors associated with behavioral health treatment by
military children. Small sample sizes in the mixed effect models may have resulted in limited
statistical power to detect a significant difference in behavioral health treatment over time.

*  Fort Benning, Fort Bliss, Fort Bragg, Fort Campbell, Fort Carson, Fort Hood, Fort Irwin, Fort
Knox, Fort Lewis, Fort Polk, Fort Riley, Fort Shaer, Fort Stewart, Fort Wainwright.
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Implications for Behavioral Health

Children and adolescents spend a significant portion of their time in school settings, which gives
school staff a critical role in identifying and addressing behavioral health concerns that may arise
with military-connected students. Most military children attend civilian schools;*® however, school
staff are often ill-prepared to respond to their military and deployment-related stressors.***>
Cederbaum and colleagues’ suggest that school personnel be better trained to screen for and
identify military-connected student’s mental health problems, and that schools develop clear
guidelines on mental health referral procedures. School behavioral health (SBH) programs can also
provide prevention and intervention training that can better prepare school staff and military
parents to address behavioral health crises among military children.*” Faran and colleagues®’
describe a comprehensive SBH program, the Child and Family Behavioral Health System of the
U.S. Army, that embeds behavioral health specialists in schools, which gives school staff, military
parents, and students greater access to behavioral health services. Findings from the current study
suggest a greater need for the integration of SBH programs in schools to potentially prevent
behavioral health crises among school-aged children and adolescents, and subsequently their need
for acute behavioral health services. Family and caregiver stress related to parental deployment has
been associated with behavioral health problems in both military school-aged children and
adolescents.'> Family-centered interventions, such as Families OverComing Under Stress
(FOCUS),* was found effective in reducing emotional and behavioral problems and increasing
prosocial behaviors in military youth ages 3—17, and such programs can potentially increase peer
and social networks, reduce family and caregiver stress, and normalize help-seeking behaviors
among military children and families. A systematic review of behavioral health interventions for
military youth found positive treatment outcomes, but noteworthy methodological limitations in
their evaluations.*” Future research evaluating the effectiveness of behavioral health interventions
for military youth should employ more rigorous research methods to improve the quality of
evidence on behavioral health treatment outcomes among military youth.

Given that most military children attend civilian schools and receive care from nonmilitary
pediatricians,®'**® study findings also have implications for behavioral health treatment within the
purchased care component of the MHS. Integrated and enhanced referral behavioral health models in
primary care have been effective in reducing risky drinking in older adults and veterans.’®”" Integrated
behavioral health in pediatric clinics and school-based behavioral health interventions may facilitate
early identification and referral to treatment of military children with mental health problems, which
may reduce the need for inpatient hospitalizations. Given marijuana is the primary substance abused by
civilian adolescents receiving outpatient SUT,* referral of military adolescents to outpatient SUT from
the ED may potentially prevent future behavioral health crises and costly ED visits for alcohol misuse
and nondependent cannabis abuse. Developmentally appropriate substance abuse prevention programs
targeting military adolescents could also prevent the need for ED services for substance use problems.
As military operations continue in Afghanistan, Iraq, and other parts of the world, it is critical to
increase military children’s access to preventive interventions promoting screening, brief intervention,
and referral to outpatient treatment for behavioral health conditions.
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