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Objective: Childhood psychiatric disorders affect current
functioning and predispose individuals to more severe adult
mental health problems. Provider survey research has sug-
gested that children’smental health problems are increasing;
observed changes may be due to increased illness or im-
proved access to care. The authors sought to quantify trends
in the prevalence of diagnosed and treated mental health
conditions, outpatient treatment, and psychiatric medica-
tion prescriptions in a large population of children who were
continuously insured.

Methods: The authors performed a retrospective trend
study of diagnosed mental health conditions, treatment,
and psychiatric medication prescriptions from 2003 to
2015 in children ages 2–18 who were military dependents
(N=1,798,530). Poisson regression analyses and Cochran-
Armitage tests determined trends in the prevalence of treated
psychiatric diagnoses overall and by subcategory, rates of
outpatient mental health visits, and psychiatric medication
use overall and by specific class.

Results: From 2003 to 2015, the prevalence of children with
diagnosed mental health conditions increased from 9.2%
to 15.2% (rate ratio=1.04, 95% confidence interval=1.04–
1.05, p,0.001). Identified suicidal ideation prevalence
increased by 20% a year. Mental health care visits increased
by 2% a year, and psychiatric medication prescriptions in-
creased by 3% a year between 2003 and 2015, with larger
increases seen among older children. Prescriptions for
children with identified mental health conditions did not
increase.

Conclusions: Diagnosed mental health conditions, pharma-
ceutical treatment, and outpatient visits all increased across
a diverse U.S. pediatric population from 2003 to 2015. Re-
sults suggest that use of psychiatric medications kept
pace with the increased number of diagnoses and that
older children are most affected.
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Children’s psychiatric disorders affect child, family, and
community functioning and often persist into adulthood
with increased intensity (1, 2). Using national surveillance
systems and survey data, researchers have estimated that
11% to 20% of U.S. children have mental illnesses (3–7) and
that the number is increasing (8–11).

European population studies have documented increas-
ing diagnosis and treatment of attention-deficit hyperactiv-
ity disorder (ADHD), obsessive-compulsive disorder, and
bipolar disorder (8, 9). Provider surveys that compared U.S.
mental health visit rates in 1980s–1990s, 1995–1998, and
2007–2010 indicated increased psychiatric complaints and
visits for treatment (10–12). A recent representative survey
of U.S. households found mental health service use in-
creased for youths ages 6–17 from 9.2% in 1996–1998 to
13.3% in 2010–2013 (13). Inpatient data have suggested pe-
diatric mental health hospitalizations are increasing (14, 15)
but length of stay is decreasing (16). However, these studies
examined care provided overall, not specific diagnoses or
specific patients; results cannot determine whether patient
numbers, or number of visits for existing patients, are
increasing.

Studies also have suggested increased psychotropic
medication prescriptions (10, 11, 13, 17–19). U.S. provider
surveys have shown increased youth visits for prescription
of some psychotropic medication classes from 1995–1998
to 2007–2010 (10, 11). Household survey research has esti-
mated that psychotropic prescriptions increased nationally
from 5.5% to 8.9% of children over the same period across
multiple medication classes (13). However, public insurance

HIGHLIGHTS

• Psychiatric diagnoses of children who were military de-
pendents increased from 9.2% in 2003 to 15.5% in 2015.

• Psychiatric medication prescriptions for all included
children increased significantly from 7.1% (2003) to 10.4%
(2015); however, the percentage of children with diagnosed
mental health conditions who were taking a psychiatric
medication (approximately 50%) did not change significantly.

• For children with diagnosed mental health conditions, the
mean number of mental health care visits per year increased
from 6.3 to 8.0.
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research has shown no increase in psychotropic prescrip-
tions from 2004 to 2014 (20).

Reported increases may relate to increased population
prevalence, ease of diagnosis, or use of mental health care
and psychotropic medications related to improved mental
health care coverage (21, 22). Pediatric mental health trends
in a population of children with consistent health insurance
have not been reported, and previous studies of youthmental
health treatment have not included uncommon but severe
disorders (10, 23). Examinations of psychotropic medication
use have largely focused on numbers of visits with psychi-
atric prescriptions; parental report of medication use; chil-
dren with public insurance at higher mental health–related
risk; specific psychotropics, such as antipsychotics; or spe-
cific diagnoses, such as autism or ADHD (10, 13, 20, 24–27).
Studies linking prescription billing data with diagnosed
mental health conditions across a large diverse population
have not been reported.

Children who are military dependents may be at in-
creased risk of psychiatric disorders. Parental concerns
about a child’s psychological health as well as inpatient and
outpatient mental health care of children are known to in-
crease during and after a deployment (28–31). Children with
a military parent have reported higher rates of depression,
suicidal ideation, suicide attempts (32, 33), and hospitaliza-
tions; however, data did not account for insurance cover-
age (34). Despite having access to high-quality health care,
youths with military connections may experience barriers to
care related to perceived stigma, confidentiality concerns,
and military moves (35). Although soldiers have reported
decreased stigma and increased mental health care use over
time (36), use patterns ofmilitary-connected youths have not
be reported.

We sought to explore trends in treated psychiatric diag-
noses, outpatient mental health care, and psychiatric med-
ication prescriptions from 2003 to 2015 in youths with
military connections who had consistent comprehensive
health care and prescription medication coverage over the
course of the study (37).

METHODS

We performed a retrospective trend study of treated psy-
chiatric diagnoses, treatment, and psychiatric medication
prescriptions by using the TRICARE Management Activity
Military Health System (MHS) database. This database re-
cords care provided to uniformed services members and
their dependents at military and civilian health care facilities
domestically and abroad. Civilian facilities provide more
than half of all care (28). Our population included all chil-
dren who were ages 2 to 18 at the beginning of each year
from 2003 to 2015 and who were enrolled in the MHS for
11 or more months of that year. Included children were
family members of active duty troops, retirees, or National
Guard and Reserve troops in active roles; 11 months of re-
quired enrollment likely removed many children of National

Guard and Reserve troops who received MHS care only
during parental active duty service.

Mental health care visits were identified in the outpatient
record by ICD-9 diagnostic codes classified by Healthcare
Cost and Utilization Project (HCUP) Clinical Classification
Software as mental health care. Visits for mental health care
were identified by HCUP subcategories for adjustment,
anxiety, attention-deficit, conduct, and cognitive disorders;
disorders first identified in childhood; impulse control, mood,
personality, and psychotic disorders; suicidal ideation; alcohol
use and substance use disorders; and miscellaneous mental
health conditions (dissociative, eating, and factitious disor-
ders). Mental health subcategories for developmental delay
and screening were excluded. Children with one or more di-
agnoses for a given mental health category were categorized
as having that condition and as having a mental health con-
dition within the year. Children could have more than one
subcategory of psychiatric diagnosis. All mental health visits
were counted for the given year. Means and medians of mental
health care visits were calculated, and trends were reported.

Data on psychiatric medication prescriptions were
extracted from the outpatient pharmacy record, which in-
cludes all outpatient prescription medication data. Pre-
scriptions can be filled at military, civilian, or mail-order
pharmacies at low or no cost. Using the American Hospital
Formulary System, medications were sorted into the fol-
lowing therapeutic classes: stimulants, nonstimulant ADHD
medications, antipsychotics, antidepressants, anxiolytics, and
mood stabilizers. Children with one or more psychiatric med-
ication prescription were classified as using that class of
medication and using a psychiatric medication within the
year.

Chi-square analyses compared groups on the prevalence
of treated psychiatric disorders overall and mental health
subtypes. The Cochran-Armitage test was used to identify
significant trends in psychiatric diagnoses overall and by
mental health subtype, outpatient mental health visits, and
psychiatric medication use overall and by class. The Poisson
regression was used to calculate prevalence rate ratios (RRs)
and 95% confidence intervals (CIs) to analyze trends over
the study period. Adjusted models accounted for child gen-
der and parental rank. When clearly not linear, trend anal-
yses were completed on smaller time segments. Analyses
were conducted by using Stata Intercooled, version 13;
p,0.05 was considered statistically significant. The study
was reviewed and approved by the responsible institutional
review boards.

RESULTS

An average of 1,798,530 children ages 2–18 received health
care each year in the MHS from 2003 to 2015, ranging from
1,738,856 (2015) to 1,873,549 (2010) children. On average,
8.9% of included children had a parent of junior-enlisted
rank (military rank of E-4 or below), ranging from 8.0% in
2006 to 10.4% in 2010. A slightly higher percentage of
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children were boys; the
largest age group was chil-
dren ages 6–13. Of children
with diagnosed mental
health conditions, 57%–60%
were male, and an average of
8% had a parent of junior-
enlisted rank (Table 1).

Psychiatric Diagnoses
In 2003, 9.2% of included
children had a diagnosed
mental health condition; this percentage increased to 15.2%
of children in 2015. Over the 13-year period, the prevalence
of treated mental health conditions significantly increased
by 4% per year (RR=1.04, 95% CI=1.04–1.05, p,0.001;
Table 2) in unadjusted analysis. ADHD and conduct
disorder diagnoses were the most common diagnosis,
affecting 5.1%–8.1% of children, followed by mood, adjust-
ment, and anxiety disorders. The treated prevalence of di-
agnoses in each subcategory of mental health care increased
from 2003 to 2015, with the exception of alcohol-related
disorders. Prevalence of identified suicidal ideation in-
creased themost, from 0.01% in 2003 to 0.53% in 2015, a 20%
increase (Table 2). Trends were fairly consistent across
gender, parental military rank, and age.

Mood, depressive, personality, psychotic, alcohol use,
substance use, and suicidal ideation diagnoses were more
than twice as common in children ages 14–18 compared
with children younger than age 13 (p,0.001 for all di-
agnostic categories in 2003 and 2015; results not shown).
Children ages 6–13 had the highest treated prevalence of
ADHD or conduct disorder diagnoses (p,0.001). Most
psychiatric diagnoses increased at a slightly higher rate
for children ages 14–18 (p,0.001), with the exception
of suicidal ideation, which increased at a slightly higher
rate for children ages 6–13 (RR=1.24, 95% CI=1.18–1.30,
p,0.001).

The percentage of children with a diagnosed mental
health condition was higher among boys than girls in 2003
(10.9% vs. 7.9%, p,0.001) and 2015 (17.1% vs. 13.2%,
p,0.001). In both 2003 and 2015, boys were significantly
more likely to have disorders diagnosed in childhood
(p,0.001), ADHD (p,0.001), or impulse control disorders
(p,0.001). Girls were significantly more likely to have di-
agnosed mood and depressive disorders (p,0.001) and sui-
cidal ideation (p,0.001).

Mental Health Care
The total number of mental health care visits rose from
1,055,100 in 2003 to 2,148,451 in 2015. The number of men-
tal health care visits per child per year was not normally
distributed. The mean number of visits per child with
a psychiatric diagnosis increased from 6.3 in 2003 to 8.0
visits per year in 2015, a 2% (p,0.001) increase per year in

unadjusted and adjusted analysis (Table 2); the median
remained consistent at three visits per year.

Psychiatric Medications
The percentage of all children who received a psychiatric
medication prescription increased significantly from 7.1%
in 2003 to 10.4% in 2015, a yearly increase of 3.0% (RR=
1.03, p,0.001; Figure 1); the RR became nonsignificant af-
ter adjustment for demographic characteristics. In unadjusted
analysis, prescriptions for nonstimulant ADHD medica-
tions, antipsychotics, antidepressants, and anxiolytics, all sig-
nificantly increased for the population of children over the
course of the study (Figure 2). Prescriptions for mood stabi-
lizers decreased, and stimulant prescriptions did not change
significantly.

After the analysis was adjusted for demographic charac-
teristics, it was shown that prescriptions of anxiolytics in-
creased significantly and prescriptions of antidepressants
and mood stabilizers decreased significantly. Stimulant
prescriptions did not follow a linear trend (Figure 2); they
increased from 2003 to 2007 (RR=1.02, 95% CI=1.01–1.04,
p=0.001) and from 2008 to 2011 (RR=1.09, 95% CI=1.08–1.11,
p,0.001), but they did not significantly increase from
2012 to 2015 (RR=1.18, 95% CI=0.95–1.45, p=0.13). Stimulants
were the most commonly prescribed class of medication,
with 2% to 5% of children having a prescription each year.
Stimulants, antipsychotics, antidepressants, and anxiolytics
all increased the most for children ages 14–18 (p,0.001).
Nonstimulant ADHD medications increased for children
ages 2–5 and ages 14–18 (p,0.001). Antipsychotics and an-
tidepressants increased for children ages 6–13 (p,0.001).
Stimulant medication prescriptions increased for chil-
dren with junior-enlisted parents but not for children
with parents who had senior military rank (p,0.001). All
medication prescription trends were consistent across gender.

For children with psychiatric diagnoses, psychiatric
medication prescriptions did not increase (53.8% of chil-
dren in 2003 vs. 52.6% of children in 2015: RR=0.99,
95% CI=0.97–1.01, p=0.29; adjusted RR [ARR]=0.98, 95%
CI=0.96–1.00, p=0.42; Figure 1). Prescription data were not
linear; two time periods showed a small statistically signifi-
cant increase in prescriptions (2008–2011: RR=1.01, 95%
CI=1.01–1.01, p,0.001; 2012–2015: RR=1.01, 95% CI=1.01–1.01,

TABLE 1. Demographic characteristics of children ages 2–18 who were enrolled in the military
health system and those with a treated mental health condition in 2003 and 2015, in percentages

All children
Children with a mental health

condition

2003 2015 2003 2015
Characteristic (N=1,791,791) (N=1,738,856) (N=164,773) (N=264,287)

Male children 50.7 50.9 60.2 57.3
Junior-enlisted parents 8.4 8.3 6.6 7.2
Age
2–5 22.2 24.8 11.6 12.2
6–13 47.4 46.4 54.9 52.4
14–18 30.4 28.9 33.5 35.5
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p,0.001). The period from 2003 to 2007 did not show any
significant changing trend.

For children with psychiatric diagnoses, in unadjusted
analysis, anxiolytic prescriptions significantly increased,
and mood stabilizer prescriptions significantly decreased
(Figure 3). After adjustment, prescriptions for antipsy-
chotics (ARR=1.07, p,0.001) and anxiolytics (ARR=1.04,
p,0.001) increased significantly, and stimulants de-
creased (ARR=0.98, 95% CI=0.96–1.00, p,0.05); however,
stimulant prescriptions did not follow a linear trend.
For children with diagnosed mental health conditions,
stimulant prescriptions increased for children with junior-
enlisted parents but not for children with parents who had
senior military rank. Antidepressant prescriptions decreased
for children ages 2–5 but not for older children. Anxiolytics
increased for children ages 6–18 (p,0.001) but not for
younger children.

DISCUSSION

We found that between 2003 and 2015, the percentage of
military-connected children with a diagnosed psychiatric
diagnosis increased significantly (9.2% vs. 15.2%), as did
mean health care visits per year (6.3 vs. 8.0) and the per-
centage of children prescribed a psychiatric medica-
tion (7.1% vs. 10.0%). However, psychiatric medication
prescriptions did not increase in children with diagnosed
mental health conditions. Medication increases were largely
in older children.

This research indicates an increasing trend in children’s
psychiatric diagnoses over 13 years. The treated prevalence
in our population is lower than reported estimates of 13% to
20% of U.S. children for 2005–2011 (3, 7, 13). This percentage
of children with psychiatric diagnoses may be lower than
national estimates because of study methods requiring a

TABLE 2. Trends in the treated prevalence of psychiatric diagnoses and mental health care visits among children ages 2–18 who were
enrolled in the military health system (2003–2015)

Diagnosis (%) Treated prevalence
Adjusted

treated prevalence
Cochran-

Variable 2003 2015 RRa 95% CI ARRb 95% CI Armitage p

Diagnosis
All psychiatric diagnosesc 9.20 15.20 1.04 1.04–1.05 1.05 1.04–1.05 ,.001
Adjustment disorder 1.89 3.04 1.04 1.03–1.05 1.05 1.04–1.05 ,.001
Anxiety disorder 1.44 4.00 1.09 1.07–1.10 1.08 1.08–1.09 ,.001
ADHD or conduct disorder 5.08 8.05 1.04 1.03–1.05 1.04 1.03–1.05 ,.001
Cognitive disorder or delirium .08 .29 1.12 1.10–1.14 1.12 1.11–1.13 ,.001
Childhood disorders .83 2.69 1.09 1.08–1.11 1.09 1.08–1.11 ,.001
Impulse control disorder .15 .21 1.03 1.02–1.04 1.03 1.03–1.04 ,.001
Mood or depressive disorder 2.46 3.49 1.03 1.02–1.03 1.03 1.02–1.03 ,.001
Personality disorder .12 .16 1.02 1.01–1.03 1.01 .99–1.02 ,.001
Psychotic disorder .13 .23 1.05 1.04–1.07 1.05 1.04–1.06 ,.001
Alcohol use disorder .16 .15 1.00 .99–1.01 1.01 1.01–1.02 .49
Substance use disorder .30 .38 1.02 1.01–1.03 1.03 1.02–1.04 .001
Suicidal ideation .01 .53 1.20 1.14–1.26 1.40 1.28–1.52 .001
Miscellaneous .70 1.32 1.05 1.05–1.06 1.06 1.05–1.06 .001

Visits
Mean6SD 6.3469.4 8.03613.8 1.02 1.02–1.03 1.02 1.02–1.03 .001
Median 3 3 1.01 .99–1.02 1.01 .99–1.02 .39

a RR, rate ratio.
b ARR, adjusted rate ratio.
c Percentages are based on total children with psychiatric diagnoses rather than total diagnoses because some children had multiple diagnoses.

FIGURE 1. Trends in use of psychiatric medication among all children who were enrolled in the military health system between
2003 and 2015 and among those with a diagnosed mental health conditiona
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psychiatric diagnosis, inclusion of children as young as age 2,
the fact that military pediatrics skew toward younger chil-
dren (38), and possible military-related stigma surrounding
seeking care (35). Results mirror previously reported trends
of increased psychiatric diagnoses in children (10, 13) with
consistent health insurance coverage.

This study period fell entirely during the wars in Afgha-
nistan and Iraq; increased mental health care and psychi-
atric medication use of military-connected children is
consistent with research linking parental wartime de-
ployment and child mental health care needs (28, 29).
However, mirroring nationally reported trends (10, 13), di-
agnosed mental health conditions increased consistently
without marked upsurges in periods of high-intensity com-
bat deployments in 2007–2008 and 2010–2012 (39, 40).

Consistent increases in mental health care and psychiat-
ric medication prescriptions, without marked upsurges at
times of increased military deployment, suggest that pa-
rental deployment did not drive increased psychiatric di-
agnoses and care or that effects of deployment and military
life significantly affected ongoing mental health risk. Find-
ings may also be related to the enactment of the 2011 mental
health care provision in military schools (41), although the
late initiation date and the fact that 80% of military children
attend public schools (42) suggests that school programs do
not fully explain the results. National efforts to support
primary care providers through telemedicine and links to
specialty providers may also contribute to outcomes, given
that primary care providers’ comfort with diagnoses and
treatment of children’s mental health conditions may have
increased during the study period.

Of all subcategories of psychiatric diagnoses, suicidal
ideation increased the most: a 20% per year increase over
the time period, a 40% increase in adjusted analysis, and a
24% increase for children ages 6 to 13. This study did not
identify deaths by suicide, yet findings of increases in di-
agnosed suicidal ideation in this study are consistent with
increasing rates of suicide among children and youths re-
ported elsewhere (43). Consistent with research on the
prevalence of suicidal ideation among young people in
clinical settings, we found that the identified prevalence of
suicidal ideation was almost twice as common among girls
as among boys (44). Increased use of HEADSS (Home &
Environment, Education & Employment, Activities, Drugs,
Sexuality, Suicide/Depression) interviewing, stronger U.S.
preventive task force recommendations, use of the Patient
Health Questionnaire–9 (Adolescent), and increased mil-
itarywide attention to depression and suicide may suggest
that the increases are related to identification.

Mean mental health care visits rose 2% per year in un-
adjusted and adjusted analyses from 6.3 to 8.0 visits per child
per year. The median number of visits did not increase.
Results suggest that increases in outpatient care are driven
by severe cases; trends toward decreased inpatient child
mental health care may support this finding (16). Although
this study did not examine the care provision site, a known
dearth of military mental health providers (45) suggests that
a substantial portion of care was provided outside the mili-
tary, indicating that civilian providers need to be aware of
issues surrounding military life.

In our population of nearly 2 million children a year,
we found that the percentage of all children prescribed

FIGURE 2. Trends in use of psychiatric medication among all children who were enrolled in the military health system between
2003 and 2015, by type of medicationa

 

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10
20

11
20

12
20

13
20

14
20

15
20

03
20

04
20

05
20

06
20

07
20

08
20

09
20

10
20

11
20

12
20

13
20

14
20

15
20

03
20

04
20

05
20

06
20

07
20

08
20

09
20

10
20

11
20

12
20

13
20

14
20

15

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10
20

11
20

12
20

13
20

14
20

15
20

03
20

04
20

05
20

06
20

07
20

08
20

09
20

10
20

11
20

12
20

13
20

14
20

15
20

03
20

04
20

05
20

06
20

07
20

08
20

09
20

10
20

11
20

12
20

13
20

14
20

15

1.45

1.2

1.0

.8

.6

.4

.2

0 0

.1

.2

.3

.4

.5

.1

.2

.3

.4

.5

.6
.7

.8

4

3

2

1

0

.5

1.0

1.5

2.0

.5

1.0

1.5

2.02.5

Nonstimulant ADHD medications

Anxiolytics

Stimulants

Antidepressants

Antipsychotics

Mood stabilizers

C
h

ild
re

n
 (

%
)

C
h

ild
re

n
 (

%
)

a Stimulants: rate ratio (RR)=1.02, 95% confidence interval (CI)=.98–1.06, ns; adjusted RR (ARR)=.99, 95% CI=.94–1.04, ns. Nonstimulant ADHD
medications: RR=1.06, 95% CI=1.01–1.12, p,.001; ARR=1.03, 95% CI=.98–1.09, ns. Antipsychotics: RR=1.04, 95% CI=1.01–1.08, p,.001; ARR=1.01,
95% CI=.98–1.01, ns. Antidepressants: RR=1.03, 95% CI=1.02–1.04, p,.001; ARR=.99, 95% CI=.94–.97, p,.001. Anxiety medications: RR=1.02, 95%
CI=1.01–1.02, p,.001; ARR=1.03, 95% CI=1.02–1.04, p,.001. Mood stabilizers: RR=.98, 95% CI=.96–.99, p,.001; ARR=.96, 95% CI=.94–.97,
p,.001.

Psychiatric Services 70:8, August 2019 ps.psychiatryonline.org 661

HISLE-GORMAN ET AL.

http://ps.psychiatryonline.org


psychiatric medications rose from 7% to 10% and stayed at
about 50% for children with diagnosed mental health con-
ditions. Previous studies reporting increased psychiatric
medication use by U.S. children have not controlled for
confounders and have not examined rates among children
with and without psychiatric diagnoses (10, 11, 23). Our
findings are at odds with one U.S. study indicating that use of
psychiatric medications by children who were publicly in-
sured did not increase from 2004 to 2014 (20). However, our
findings mirror population-level research in Europe in-
dicating increased psychiatric medication prescriptions
overall and consistent psychiatric medication use rates in
children with psychiatric diagnoses (17–19).

The results of this study are consistent with U.S. provider
survey research indicating that an increased number of pe-
diatric visits include psychiatric medication prescriptions
(10, 11, 23); the findings are also consistent with parent
surveys showing an increasing percentage of children using
psychiatric medications (13). The results suggest that re-
ported increases are related to increased diagnosis of mental
health conditions, not an increased medication burden in
children with preexisting diagnoses. Psychiatric medication
prescriptions for all children and for children with psychi-
atric diagnoses decreased from 2008 to 2012. This decline is
likely due to the black box warnings on ADHD medications
in 2007 and on antidepressants in 2004 (46, 47).

Anxiolytic prescriptions increased, and those for mood
stabilizers decreased, for all children and for children with
psychiatric diagnoses. Antipsychotic prescriptions increased
for all children, and for those with psychiatric diagnoses.
Nonstimulant ADHD medications and antidepressants

prescriptions increased for the full population but not for
children with diagnosed conditions. Increases may be re-
lated to the rise in polypharmacy in the treatment of mental
health conditions (48, 49). Decreases in mood stabilizer
prescriptions may relate to the movement toward using
anticonvulsants (which were not included in this analysis)
to treat mood disorders (50). Psychiatric medications in-
creased the most in older children with all classes of
medication—with the exception of mood stabilizers and
nonstimulant ADHDmedications—increasing more for youth
ages 14–18 than for younger children.

In the full population of children, only use of non-
stimulant ADHD medications increased in the youngest age
group, and use of antipsychotics and antidepressants in-
creased in school-age children. Increased medication use
mirrors the increasing diagnosis of mental health conditions
in older children. Stimulant ADHD medications increased
significantly in children of junior-enlisted parents; increases
were evident in those with and without mental health con-
ditions. Finding are inconsistent with research indicating
decreased medication for children with ADHD during pa-
rental deployment and decreased medication use for chil-
dren of junior-enlisted parents (51); however, the results
are consistent with studies indicating increased stress
burden in junior-enlisted service members (52, 53), given
that child and parental mental health have been linked (54).

This study had several limitations. It was limited by re-
liance on ICD-9 coding, which is dependent on providers
correctly coding visits. Use of ICD-9 codes also made it
impossible to assess the severity of mental health conditions,
although the use of codes in claims data ensured that care

FIGURE 3. Trends in use of psychiatric medication among children with a diagnosed mental health condition who were enrolled in the
military health system between 2003 and 2015, by type of medicationa

a Stimulants: rate ratio (RR)=.98, 95% confidence interval (CI)=.94–1.02, ns; adjusted RR (ARR)=.98, 95% CI=.96–1.00, ns. Nonstimulant ADHD
medications: RR=1.03, 95% CI=.98–1.09, ns; ARR=1.11, 95% CI=.98–1.27, ns. Antipsychotics: RR=1.01, 95% CI=.98–1.05, ns; ARR=1.07, 95%
CI=1.06–1.08, p,.001. Antidepressants: RR=.99, 95% CI=.98–1.01, ns; ARR=.98, 95% CI=.96–.99, p,.001. Anxiety medications: RR=1.03, 95%
CI=1.02–1.04, p,.001; ARR=1.04, 95% CI=1.02–1.06, p,.001. Mood stabilizers: RR=.96, 95% CI=.94–.97, p,.001; ARR=.99, 95% CI=.98–.99,
p,.001.
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needs rose to clinical significance. We were also unable to
identify providers who made diagnoses and prescribed
medications. The large number of included children and
nature of a trend study did not allow for identification of risk
factors associated with increasing psychiatric diagnoses,
including the impact of parental deployment. However,
the fact that percentages of psychiatric diagnoses in our
population mirrored national estimates suggests parental
deployment does not fully explain the increasing treated
prevalence of psychiatric diagnoses.

Strengths of this study include a long 13-year time period
and a large population of children who received consistent,
high-quality medical and mental health care as well as free
or no cost prescription medications, which decreased as-
certainment and sampling biases. Previous studies of U.S.
children have relied on compiling adjacent years to over-
come small sample sizes. Our large population allowed us to
look at numbers year by year, permitting a closer examina-
tion of visit and medication trends. Because prescription
data were linked with individual children, we were able to
explore medication trends in the total population and in
children with diagnosed mental health conditions.

CONCLUSIONS

Diagnosed mental health conditions, pharmaceutical treat-
ment, and outpatient visits increased for all children from
2003 to 2015. Results may relate to primary care providers’
increased comfort with identification and treatment of
mental health conditions, increased monitoring and identi-
fication, or increased mental health care need. Increases
appear most pronounced among adolescents ages 14 to 18,
suggesting that middle and high school children should
be more closely monitored for the development of mental
health conditions.

AUTHOR AND ARTICLE INFORMATION

Department of Pediatrics, Uniformed Services University of the Health
Sciences, Bethesda, Maryland (all authors); Walter Reed National Military
Medical Center, Bethesda (Gorman). Send correspondence to Dr. Hisle-
Gorman (elizabeth.hisle-gorman.ctr@usuhs.edu). This study was pre-
sented in part at the annual meeting of the Pediatric Academic Societies,
April 30–May 3, 2016, Baltimore.

Some authors are a military service member or a U.S. Government
employee. This work was prepared as part of their official duties and is in
the public domain. These views represent the opinions of the authors
and not necessarily those of the U.S. Department of the Navy, the U.S.
Department of Defense, or the U.S. government.

The authors report no financial relationships with commercial interests.

Received March 1, 2018; revisions received October 1 and November 16,
2018, and January 23, 2019; accepted February 22, 2019; published
online April 10, 2019.

REFERENCES
1. Kim-Cohen J, Caspi A, Moffitt TE, et al: Prior juvenile diagnoses in

adults with mental disorder: developmental follow-back of a
prospective-longitudinal cohort. Arch Gen Psychiatry 2003; 60:
709–717

2. Thomsen D: National Children’s Mental Health Report Card 2011.
New York, Child Mind Institute, 2011

3. Perou R, Bitsko R, Blumberg S, et al: Mental Health Surveillance
Among Children—United States 2005–2011. Atlanta, Centers for
Disease Control and Prevention, 2013

4. Merikangas KR, He JP, Brody D, et al: Prevalence and treatment of
mental disorders among US children in the 2001–2004 NHANES.
Pediatrics 2010; 125:75–81

5. Mental Health: A Report of the Surgeon General. Rockville, MD,
Substance Abuse and Mental Health Services Administration, 1999

6. Angold A, Erkanli A, Farmer EM, et al: Psychiatric disorder, im-
pairment, and service use in rural African American and white
youth. Arch Gen Psychiatry 2002; 59:893–901

7. O’Connell ME, Boat T, Warner KE (eds): Preventing Mental,
Emotional, and Behavioral Disorders Among Young People: Prog-
ress and Possibilities. Washington, DC, National Academies Press,
2009

8. Atladottir HO, Gyllenberg D, Langridge A, et al: The increasing
prevalence of reported diagnoses of childhood psychiatric disor-
ders: a descriptive multinational comparison. Eur Child Adolesc
Psychiatry 2015; 24:173–183

9. Holtmann M, Duketis E, Poustka L, et al: Bipolar disorder in
children and adolescents in Germany: national trends in the rates
of inpatients, 2000–2007. Bipolar Disord 2010; 12:155–163

10. Olfson M, Blanco C, Wang S, et al: National trends in the mental
health care of children, adolescents, and adults by office-based
physicians. JAMA Psychiatry 2014; 71:81–90

11. Olfson M, Kroenke K, Wang S, et al: Trends in office-based mental
health care provided by psychiatrists and primary care physicians.
J Clin Psychiatry 2014; 75:247–253

12. Glied S, Cuellar AE: Trends and issues in child and adolescent
mental health. Health Aff 2003; 22:39–50

13. Olfson M, Druss BG, Marcus SC: Trends in mental health care
among children and adolescents. N Engl J Med 2015; 372:
2029–2038

14. Pfunter A, Wier L, Stocks C: Most Frequent Conditions in U.S.
Hospitals, 2011. Rockville, MD, Agency for Healthcare Research
and Quality, 2013. www.hcup-us.ahrq.gov/reports/statbriefs/sb162.
pdf. Accessed Mar 14, 2019

15. Children’s Health Care Spending Report: 2007–2010. Washington,
DC, Health Care Cost Institute, 2012

16. Case BG, Olfson M, Marcus SC, et al: Trends in the inpatient
mental health treatment of children and adolescents in US com-
munity hospitals between 1990 and 2000. Arch Gen Psychiatry
2007; 64:89–96

17. Steinhausen HC: Recent international trends in psychotropic
medication prescriptions for children and adolescents. Eur Child
Adolesc Psychiatry 2015; 24:635–640

18. Steinhausen HC, Bisgaard C: Nationwide time trends in dis-
pensed prescriptions of psychotropic medication for children
and adolescents in Denmark. Acta Psychiatr Scand 2014; 129:
221–231

19. Abbas S, Ihle P, Adler JB, et al: Psychopharmacological prescrip-
tions in children and adolescents in Germany. Dtsch Arztebl Int
2016; 113:396–403

20. Lopez-Leon S, Lopez-Gomez MI, Warner B, et al: Psychotropic
medication in children and adolescents in the United States in the
year 2004 vs 2014. Daru 2018; 26:5–10

21. Beronio K, Glied S, Frank R: How the Affordable Care Act and
Mental Health Parity and Addiction Equity Act greatly expand
coverage of behavioral health care. J Behav Health Serv Res 2014;
41:410–428

22. Health Care Coverage. Bethesda, MD, Child Trends, 2014. www.
childtrends.org/wp-content/uploads/2015/03/indicator_1425463532.
55.pdf. Accessed Mar 14, 2019

23. Blanco C, Patel SR, Liu L, et al: National trends in ethnic dispar-
ities in mental health care. Med Care 2007; 45:1012–1019

Psychiatric Services 70:8, August 2019 ps.psychiatryonline.org 663

HISLE-GORMAN ET AL.

mailto:elizabeth.hisle-gorman.ctr@usuhs.edu
http://www.hcup-us.ahrq.gov/reports/statbriefs/sb162.pdf
http://www.hcup-us.ahrq.gov/reports/statbriefs/sb162.pdf
http://www.childtrends.org/wp-content/uploads/2015/03/indicator_1425463532.55.pdf
http://www.childtrends.org/wp-content/uploads/2015/03/indicator_1425463532.55.pdf
http://www.childtrends.org/wp-content/uploads/2015/03/indicator_1425463532.55.pdf
http://ps.psychiatryonline.org


24. Alexander GC, Gallagher SA, Mascola A, et al: Increasing off-label
use of antipsychotic medications in the United States, 1995–2008.
Pharmacoepidemiol Drug Saf 2011; 20:177–184

25. Crystal S, Mackie T, Fenton MC, et al: Rapid growth of antipsy-
chotic prescriptions for children who are publicly insured has
ceased, but concerns remain. Health Aff 2016; 35:974–982

26. Garfield LD, Brown DS, Allaire BT, et al: Psychotropic drug use
among preschool children in the Medicaid program from 36 states.
Am J Public Health 2015; 105:524–529

27. Mandell DS, Morales KH, Marcus SC, et al: Psychotropic medi-
cation use among Medicaid-enrolled children with autism spec-
trum disorders. Pediatrics 2008; 121:e441–e448

28. Gorman GH, Eide M, Hisle-Gorman E: Wartime military de-
ployment and increased pediatric mental and behavioral health
complaints. Pediatrics 2010; 126:1058–1066

29. Hisle-Gorman E, Harrington D, Nylund CM, et al: Impact of
parents’ wartime military deployment and injury on young child-
ren’s safety and mental health. J Am Acad Child Adolesc Psychi-
atry 2015; 54:294–301

30. Flake EM, Davis BE, Johnson PL, et al: The psychosocial effects of
deployment on military children. J Dev Behav Pediatr 2009; 30:
271–278

31. Fairbank JA, Briggs EC, Lee RC, et al: Mental health of children
of deployed and nondeployed US military service members: the
Millennium Cohort Family Study. J Dev Behav Pediatr 2018; 39:
683–692

32. Gilreath TD, Wrabel SL, Sullivan KS, et al: Suicidality among
military-connected adolescents in California schools. Eur Child
Adolesc Psychiatry 2016; 25:61–66

33. Cederbaum JA, Gilreath TD, Benbenishty R, et al: Well-being and
suicidal ideation of secondary school students from military fam-
ilies. J Adolesc Health 2014; 54:672–677

34. Pressley JC, Dawson P, Carpenter DJ: Injury-related hospital ad-
missions of military dependents compared with similarly aged
nonmilitary insured infants, children, and adolescents. J Trauma
Acute Care Surg 2012; 73(suppl 3):S236–S242

35. Becker S, Swenson R, Esposito-Smythers C, et al: Barriers of
seeking mental health services among adolescents in military
families. NIH Public Access 2014; 45:16

36. Quartana PJ, Wilk JE, Thomas JL, et al: Trends in mental health
services utilization and stigma in US soldiers from 2002 to 2011.
Am J Public Health 2014; 104:1671–1679

37. TRICARE Manuals. Falls Church, VA, Defense Health Agency,
https://manuals.health.mil/. Accessed Mar 14, 2019

38. 2015 Demographics: Profile of the Military Community. Washington,
DC, Department of Defense, 2016. download.militaryonesource.
mil/12038/MOS/Reports/2015-Demographics-Report.pdf. Accessed
Mar 14, 2019

39. Kurtzbelen D: CHART: How the US troop levels in Afghanistan
have changed under Obama. NPR, July 6, 2016. www.npr.org/

2016/07/06/484979294/chart-how-the-u-s-troop-levels-in-afghanistan-
have-changed-under-obama

40. Number of US Troops in Iraq. Atlanta, Cable News Network, 2011.
https://www.cnn.com/2011/10/21/world/meast/chart-us-troops-
iraq/index.html. Accessed March 27, 2019

41. Army Brings Behavioral Health Program Into Schools to Better
Reach Children Struggling With Parental Deployment. Lambert-
ville, NJ, US Medicine, 2011. www.usmedicine.com/psychiatry/
army-brings-behavioral-health-programs-into-schools-to-better-
reach-children-struggling-with-parental-deployment/. Accessed
Mar 14, 2019

42. Fact Sheet on the Military Child. Alexandria, VA, American As-
sociation of School Administrators, 2017. www.aasa.org/content.
aspx?id=8998. Accessed Sept 18, 2018

43. QuickStats: Death rates for motor vehicle traffic injury, suicide, and
homicide among children and adolescents aged 10–14 years—United
States, 1999–2014. MMWR Morb Mortal Wkly Rep 2016; 65:1203

44. King CA, Horwitz A, Czyz E, et al: Suicide risk screening in
healthcare settings: identifying males and females at risk. J Clin
Psychol Med Settings 2017; 24:8–20

45. Barlas S. Shortage of mental health professionals in military. Psy-
chiatric Times, Aug 1, 2007. www.psychiatrictimes.com/combat-
disorders/shortage-mental-health-professionals-military

46. Stevens JR, Jarrahzadeh T, Brendel RW, et al: Strategies for the
prescription of psychotropic drugs with black box warnings. Psy-
chosomatics 2014; 55:123–133

47. Busch SH, Barry CL: Pediatric antidepressant use after the black-
box warning. Health Aff 2009; 28:724–733

48. Comer JS, Olfson M, Mojtabai R: National trends in child and ad-
olescent psychotropic polypharmacy in office-based practice,
1996–2007. J Am Acad Child Adolesc Psychiatry 2010; 49:1001–1010

49. Mojtabai R, Olfson M: National trends in psychotropic medication
polypharmacy in office-based psychiatry. Arch Gen Psychiatry
2010; 67:26–36

50. Wagner KD, Redden L, Kowatch RA, et al: A double-blind, ran-
domized, placebo-controlled trial of divalproex extended-release
in the treatment of bipolar disorder in children and adolescents.
J Am Acad Child Adolesc Psychiatry 2009; 48:519–532

51. Hisle-Gorman E, Eide M, Coll EJ, et al: Attention deficit hyper-
activity disorder and medication use by children during parental
military deployments. Mil Med 2014; 179:573–578

52. Armenta RF, Rush T, LeardMann CA, et al: Factors associated
with persistent posttraumatic stress disorder among US military
service members and veterans. BMC Psychiatry 2018; 18:48

53. Scouten WT, Mehalick ML, Yoder E, et al: The epidemiology of
operation stress during Continuing Promise 2011: a humanitarian
response and disaster relief mission aboard a US Navy hospital
ship. Prehosp Disaster Med 2017; 32:393–402

54. Manning C, Gregoire A: Effects of parental mental illness on
children. Psychiatry 2009; 8:7–9

664 ps.psychiatryonline.org Psychiatric Services 70:8, August 2019

MENTAL HEALTH TRENDS IN MILITARY PEDIATRICS

http://download.militaryonesource.mil/12038/MOS/Reports/2015-Demographics-Report.pdf
http://download.militaryonesource.mil/12038/MOS/Reports/2015-Demographics-Report.pdf
http://www.npr.org/2016/07/06/484979294/chart-how-the-u-s-troop-levels-in-afghanistan-have-changed-under-obama
http://www.npr.org/2016/07/06/484979294/chart-how-the-u-s-troop-levels-in-afghanistan-have-changed-under-obama
http://www.npr.org/2016/07/06/484979294/chart-how-the-u-s-troop-levels-in-afghanistan-have-changed-under-obama
https://www.cnn.com/2011/10/21/world/meast/chart-us-troops-iraq/index.html
https://www.cnn.com/2011/10/21/world/meast/chart-us-troops-iraq/index.html
http://www.usmedicine.com/psychiatry/army-brings-behavioral-health-programs-into-schools-to-better-reach-children-struggling-with-parental-deployment/
http://www.usmedicine.com/psychiatry/army-brings-behavioral-health-programs-into-schools-to-better-reach-children-struggling-with-parental-deployment/
http://www.usmedicine.com/psychiatry/army-brings-behavioral-health-programs-into-schools-to-better-reach-children-struggling-with-parental-deployment/
http://www.aasa.org/content.aspx?id=8998
http://www.aasa.org/content.aspx?id=8998
http:\\www.psychiatrictimes.com/combat-disorders/shortage-mental-health-professionals-military
http:\\www.psychiatrictimes.com/combat-disorders/shortage-mental-health-professionals-military
http://ps.psychiatryonline.org

