
Wartime Military Deployment and Increased Pediatric
Mental and Behavioral Health Complaints

WHAT’S KNOWN ON THIS SUBJECT: Military deployment of a
parent influences children’s behavior in a variety of settings. The
clinical significance of these deployment-associated behavior
changes has not been determined.

WHAT THIS STUDY ADDS: Children experiencing separation from
a parent due to wartime military deployment have an 11%
increase in outpatient visits for mental and behavioral health
complaints, which contrasts with a general deployment-
associated decrease in health care visits in all other diagnostic
categories.

abstract
BACKGROUND: Children of military personnel face stress when a par-
ent deploys.
OBJECTIVE: Our goal was to determine the effect of parental military
deployment on the relative rate of outpatient visits for mental and
behavioral health disorders in children aged 3 to 8 years.
METHODS: This was a retrospective cohort study. Records of children
of active-duty personnel during fiscal years 2006 and 2007 were linked
with their parent’s deployment records. Mental and behavioral health
visits were identified by using International Classification of Diseases,
Ninth Revision, codes. The incidence rate ratio (IRR) of visits per year
according to parental deployment status was determined with
random-effects negative binomial regression modeling with longitudi-
nal data analysis.
RESULTS: A total of 642 397 children aged 3 to 8 years and 442 722
military parents were included. Mean child age was 5.0 years (SD: 1.9
years); 50.6% were male, and 68.0% were white. Ninety percent of the
parents were male, and 90.5% were married; 32.0% of the parents
were deployed during the study. There were 1 049 081 person-years
with 611 115mental and behavioral health visits (0.6 visit per year). The
IRR of mental and behavioral health visits for children with a deployed
parent compared with when a parent was home was 1.11 (95% confi-
dence interval [CI]: 1.07–1.14; P � .001). IRRs of pediatric anxiety, be-
havioral, and stress disorders when a parent deployed were 1.14 (95%
CI: 0.98–1.32; P � .095), 1.19 (95% CI: 1.07–1.32; P � .001), and 1.18
(95% CI: 1.10–1.26; P� .001), respectively. Older children and children
with military fathers and married parents had larger increases in
rates of mental and behavioral health visits during parental deploy-
ments. In contrast, the overall outpatient rate and rates of visits for
other diagnoses decreased when a parent was deployed.
CONCLUSIONS: Mental and behavioral health visits increased by 11%
in these children when a military parent deployed; behavioral disor-
ders increased 19% and stress disorders increased 18%. Rates espe-
cially increased in older children and children of married and male
military parents. Pediatrics 2010;126:1058–1066
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Families experience multiple stres-
sors associated with military service
by a parent. Frequent moves, pro-
longed absences of a parent during
military deployment, and the risk of a
parent’s death are examples of such
stressors.1 When a parent deploys, the
separation of parent and child influ-
ences the child’s current and future
development.2,3 Similar effects of child
separation from a parent have been
documented in a variety of settings, in-
cluding divorce and parental incarcer-
ation, migration, or hospitalization.4–9

In a 2006 survey of military spouses,
20% of parents reported that their chil-
dren coped poorly during military de-
ployments.10 Children of deployed par-
ents exhibit more internalizing and
externalizing behaviors, especially
when a parent deploys to a combat
zone.11–15 Deployment of a parent has
been associated with maladaptive
child behaviors10,16,17 and decreased
academic performance.10 Child mal-
treatment rates are also increased
during deployment.18 The effects of de-
ployment can also differ depending on
the gender of the deployed parent.19

These observations, however, have not
directly linked parental deployment to
clinically significant pediatric mental
or behavioral health disorders.20,21

Changes in behavior that lead a care-
giver to seek medical attention for a
child signal a more significant impact
of parent-child separation than cross-
sectional measurements or surveys of
child behavior. Studies that have exam-
ined the effect of parental deployment
on inpatient psychiatric hospitaliza-
tion have been small and provided dif-
fering results.22,23 We hypothesize that
military deployment of a parent leads
to increased outpatient visits for pedi-
atric mental and behavioral health
complaints. The goal of this study was
to determine the effect of parental mil-
itary deployment on the relative rate of
outpatient visits for mental and behav-

ioral health disorders in children aged
3 to 8 years.

PATIENTS AND METHODS

All data were obtained from the Tri-
care Management Activity, which over-
sees all health care delivery for the US
military and their family members in
both the civilian and military sectors
(in the United States as well as
abroad). Military beneficiaries aged 3
to 8 years enrolled in the military
health system at the end of fiscal year
2006 or 2007 were identified from the
Defense Enrollment Eligibility Report-
ing System (DEERS). Age was deter-
mined at the end of the fiscal year. The
age range of 3 to 8 years was chosen
because it excluded the younger ages
at which there are frequent well-child
visits, corresponded to the ages in-
cluded in previous studies that docu-
mented subclinical behavior changes,
and included the developmental
stage at which one of the authors (Dr
Gorman) had observed an increase
in behavioral concerns in his pediat-
ric practice.14,16 Children of National
Guard or Reserve personnel were ex-
cluded. Each subject’s demographic
information and enrollment date
were extracted. Subjects without an
electronic data interchange patient
number (EDIPN), a unique identifier
common to Department of Defense
databases, were excluded. Likewise,
subjects whose parent did not have
an EDIPN were excluded.

The TricareManagement Activity main-
tains the Standard Ambulatory Data
Record and the noninstitutional care
database of all outpatient visits formil-
itary family enrollees inclusive of care
received frommilitary and civilian pro-
viders. Claims for included subjects
from October 1, 2005, through Septem-
ber 30, 2007, were extracted when the
subjects were as young as 2 years 1
day and as old as 8 years 11 months.
Claims were excluded if they occurred

before the child’s date of enrollment in
the military health system or after the
parent’s exit from the military. Each
claim was categorized by its primary
diagnosis (International Classification
of Diseases, Ninth Revision [ICD-9],
code) into 1 of 18 multilevel diagnostic
groupings, including a category for
mental and behavioral health disor-
ders, by using the Clinical Classifica-
tion System (CCS) of the Agency for
Healthcare Research and Quality.24 In
addition, each claim was categorized
according to a more restrictive classi-
fication of mental and behavioral
health disorders used in a similar
study of US Army wives.25 Claims were
further subcategorized as pertaining
to pediatric anxiety disorders, behav-
ioral disorders, or stress disorders.

Deployment dates were provided by the
Defense Manpower Data Center, which
also supplied data on start and stop
dates for all deployments and demo-
graphic information such as age, mili-
tary rank, service branch, and marital
status. All deployments, includingbutnot
limited to combat deployments, were in-
cluded. The electronic data interchange
patient number of the parent provided a
link between the data sets.

Each subject’s outpatient visits were
merged with the parental deployment
record. Each visit was categorized as
occurring during or not during a pe-
riod of deployment. The total number
of visits according to CCS category was
summed for each child for each period
of exposure (deployment andnondeploy-
ment). All subjects contributed exposure
time from the start of each fiscal year in
which they were registered in the De-
fense Enrollment Eligibility Reporting
System, truncated on the basis of the
dates of their military benefits eligibility
status.

Variables

Variables in the analysis included child
age and gender and parental marital

ARTICLES

PEDIATRICS Volume 126, Number 6, December 2010 1059
 by guest on October 22, 2019www.aappublications.org/newsDownloaded from 

pediatrics.aappublications.org/


status, gender, military rank, and de-
ployment status. Nonnormally distrib-
uted variables were stratified accord-
ing to quartiles. Parental military rank
was classified as Junior Enlisted (E0–
E6), Senior Enlisted (E7–E9), Warrant
Officer (WO1–O4), Junior Officer (O1–
O3), and Senior Officer (O4–O10).

Analytic Plan

The incidence rate ratio (IRR) of visits
per year according to parental deploy-
ment status was determined with
random-effects negative binomial re-
gression modeling with longitudinal
data analysis. Negative binominal re-
gression can determine the relative
rate of counted events such as outpa-
tient visits. Longitudinal analysis is the
analysis of data frommultiple points of
time for a single subject. Deployment
status was considered an external time-
dependent variable, meaning that it was
an exposure that varied over time and
was not a characteristic of the subject.
Covariates considered as potential con-
founderswere child age and gender and
parental age, gender,marital status, and
military rank. Interactions between de-
ployment and potential confounders
were considered for inclusion in allmod-
els. An interaction was defined as when
the effect of 1 variable was different de-
pending on the presence or absence of
another variable. Stratified analyses,
when separate analyses were per-
formed after dividing subjects into sepa-
rategroups,wereconductedwhen there
were significant interactions.

P values of�.05 were considered statis-
tically significant. Analyses were con-
ducted by using Stata Intercooled 10
(Stata Corp, College Station, TX). The
studywas reviewed and approved by the
responsible institutional review boards.

RESULTS

There were 746 125 children aged 3 to
8 years in the Defense Enrollment Eligi-
bility Reporting System database for

fiscal years 2006 and 2007. Of these
children, 103 728 (13.9%) were ex-
cluded because they did not have an
active-duty non–National Guard, non-
Reservist parent. The remaining
642 397 (86.0%) children could be
linked to an active-duty parent. The
mean age of included children was 5.0
years (SD: 1.9 years); 50.6%weremale,
68.0% were white, and 22.0% were
black. Included children did not differ
significantly from the 103 728 excluded
children by gender (49% female versus
48% male) or race but were slightly
and significantly older (5.0 � 1.9 vs
4.9 � 1.8 years; P � .001). Character-
istics of included children and their
parents are listed in Table 1. Included
subjects contributed 1 049 081 person-
years for analysis.

Included children were linked to
442 722 active-duty parents. The me-
dian age of the parents was 34 years
(interquartile range: 28–39 years).
Forty-five percent of the parents

served in the Army, 26.0% in the Air
Force, 13.4% in the Navy, and 7.4% in
the Marines. Military parents were
predominately male (90.0%), and the
majority (90.5%) were married. En-
listed parents comprised 78.3%, and
11.5% had a rank of E6 or below. Thirty-
two percent of the parents were de-
ployed during the 2-year period; for
these parents, the median number of
days deployed was 196 (interquartile
range: 118–343 days). Military parents
contributed 125 219 person-years of
deployment time, which was 11.9% of
the person-years of the included
children.

There were 4 121 624 outpatient visits
recorded by Tricare Management Au-
thority during fiscal year 2006 and
4 263 809 outpatient visits in fiscal
year 2007 for children aged 3 to 8
years. Visits at civilian facilities ac-
counted for 65.0% of visits. Of all visits,
1 700 875 (20.2%) were excluded be-
cause they could not be linked to an
included child. In addition, 74 439 du-
plicate claims (0.9%), were excluded
and 13 776 claims (0.2%) were ex-
cluded because they had no electronic
data interchange patient number.

Visits included in the analysis num-
bered 6 505 771 (60.0% from non-
military facilities). The individual
outpatient-visit rate was 6.2 visits per
year. There were 611 115 outpatient
visits in CCS category 5 (mental and
behavioral health). The rate of mental
and behavioral health outpatient visits
in this population during fiscal years
2006 and 2007 was 0.58 visit per year.
The most frequent (30.1%) primary
diagnosis of identified mental and
behavioral health visits were for
attention-deficit disorder (ICD-9 code
314.xx). Adjustment disorders (ICD-9
code 309.xx [14.6%]) and autistic dis-
orders (ICD-9 code 299.xx [12.1%])
were the next most frequent diag-
noses. The most frequent mental and
behavioral health diagnoses in this

TABLE 1 Clinical Characteristics of 642 397
Children and Their 442 722 Military
Parents

Parameter All
Patients

Age, mean� SD, y 5.0� 1.9
Male, % 50.6
Race, %
White 68
Black 22
Other 10
Parent deployed during
time period, %

32

Age of parent, median (IQR) 34 (28–39)
Male military parent, % 90
Branch of service of parent, %
Army 45
Air Force 26
Navy 13
Marines 7.4
Married parents, % 90.5
Rank of Parent, %
Junior Enlisted (E1–E6) 12.4
Senior Enlisted (E7–E9) 65.8
Warrant Officer (WO1–WO4) 2.4
Junior Officer (O1–O3) 7.8
Senior Officer (O4–O10) 11.6

IQR indicates interquartile range; E1, first and lowest en-
listed rank; WO1, first and lowest warrant officer rank; O1,
first and lowest officer rank.
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study are listed in Table 2. Among
these visits, there were 23 561 visits
for pediatric anxiety disorders, 40 600
visits for behavioral disorders, and
95 796 visits for stress disorders. The
rates of anxiety disorders, behavioral
disorders, and stress disorders were

22.4, 38.7, and 91.3 visits per 1000
person-years, respectively.

Outpatient Visits: Unadjusted
Analyses

During 923 972 person-years when a
military parent was at home, there
were 5 746 830 outpatients visits re-
corded for included children. During
125 219 person-years when a parent
was deployed, there were 729 725 out-
patient visits recorded. In unadjusted
longitudinal analysis, the IRR of outpa-
tient visits during a parent’s deploy-
ment compared with when a parent
was home was 0.89 (95% CI: 0.88–0.90;
P� .001).

Rates of all outpatient visits suggested
an interaction between the military
parent’s gender and deployment.
When a mother deployed, the outpa-
tient visit IRR was 0.73 (95% CI: 0.72–
0.73; P � .0001) compared with 0.96
(95% CI: 0.959–0.964; P� .0001) when
a father deployed.

Mental and Behavioral Health
Visits: Unadjusted Analyses

In unadjusted longitudinal analysis,
the IRR of outpatient mental and be-

havioral health visits during a parent’s
deployment compared with when a
parent was home was 1.11 (95% CI:
1.07–1.14; P� .001). Unadjusted rates
for all other categories of outpatient
pediatric visits decreased when a par-
ent was deployed (Fig 1).

Rates of pediatric anxiety disorders,
behavioral disorders, and stress dis-
orders increased for children when
their parent deployed (Table 3). There
were 26.7 excess visits per 1000
person-years (95% CI: 17.5–36.0) for
anxiety disorders when a parent was
deployed. There were 6.5 (95% CI: 5.3–
7.8) and 22.3 (95% CI: 20.3–24.2) excess
visits per 1000 person-years when a
parent was deployed for behavioral
and stress disorders, respectively. The
relative rate of anxiety disorders in
children when their parent was de-
ployed was 1.14 (95% CI: 0.98–1.32;
P� .095). The relative rate for pediat-
ric behavioral disorderswas 1.19 (95%
CI: 1.07–1.32; P� .001), and it was 1.18
(95% CI: 1.10–1.26; P� .001) for stress
disorders.

Rates of mental and behavioral health
visits also suggested an interaction be-
tweenmilitary parent’s gender and de-

TABLE 2 Leading Mental and Behavioral
Health Diagnoses of 642 397 Children
of Military Parents During Fiscal
Years 2006 and 2007

Diagnosisa Percentage of All
Mental Health
Diagnoses

Attention-deficit disorder 30.1
Adjustment disorders 14.6
Autistic disorders 12.1
Speech and language
disorders

11.0

Mood disorder 3.6
Anxiety disorders 3.3
Oppositional defiant
disorder

2.8

Conduct disturbance NOS 2.5
Hyperkinetic syndrome NOS 2.3
Developmental coordination
disorder

2.2

Developmental delay NOS 2.0
Posttraumatic stress
disorder

1.2

Enuresis 0.7
Separation anxiety 0.7

NOS indicates not otherwise specified.
a Diagnoses classified as CCS5 by the Agency for Health-
care Research and Quality CCS.

FIGURE 1
Unadjusted rate ratios of outpatient visits of 3- to 8-year-old children of military parents based on parental deployment, according to clinical category. Point
estimates and 95% CIs are depicted for effect of deployment versus nondeployment derived from unadjusted negative binomial regression using longitu-
dinal data analysis. Clinical categories were determined by primary ICD-9 codes classified by the CCS of the Agency for Healthcare Research and Quality.
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ployment. Children of female military
parents experienced an IRR of 0.70
(95% CI: 0.67–0.73; P� .0001) for men-
tal and behavioral health visits when
the mother was deployed compared
with an IRR of 1.19 (95% CI: 1.19–1.20;
P� .0001) for children ofmalemilitary
parents when the father deployed. An
interaction between deployment and
parent marital status also existed. For
children of single parents, the IRR
when themilitary parent was deployed
was 0.91 (95% CI: 0.89–0.93; P� .0001)
compared with 1.21 (95% CI: 1.20–1.22;
P� .0001) for children of married mil-
itary parents. No interaction between
child gender and parental gender was
evident.

Multivariate Analysis

In themultivariatemodels, there was a
significant interaction between the
parent’s deployment and child age,
and the parent’s gender and marital
status (Table 4). The strongest interac-
tion involved a positive interaction be-
tween male military parents and
deployment.

The IRRs of the effect of deployment on
mental and behavioral health visits for
these 3- to 8-year-old children, strati-
fied according to the gender of the mil-
itary parent, parental marital status,
and child’s age, are shown in Table 5. In
all strata of child age and parental
marital status, the IRR was higher for
children of male military parents than
female military parents. This effect
was more pronounced in children of
married parents than those of single
parents. IRRs also increased with child
age in all strata of military parent’s
gender andmarital status. Similar pat-
terns were observed in subanalyses
of pediatric anxiety, behavioral, and
stress disorders (data not shown).

DISCUSSION

Results of this study show a clinically
significant 11% increase in outpatient
visits for mental and behavioral health
care complaints for these children of
military parents during a parent’s de-
ployment. Pediatric behavioral and
stress disorders increased 18% and
19%, respectively, when a parent was

deployed. The significance of these in-
creased rates is more marked when
contrasted with an 11% decrease in all
health care visits for this population
when a parent was deployed. The gen-
eral decrease in outpatient visits may
reflect increased demands of a func-
tionally single caregiver who must
choose which conditions merit the ef-
fort of bringing a child to medical at-
tention. There was a significant inter-
action between military deployment
and the gender of the military parent
on outpatient mental and behavioral
health care rates; children of male mil-
itary parents had increased rates
compared with children of female mil-
itary parents. This result suggests pa-
rental gender-specific differences in
the behavioral response of children to
deployment, recognition of child is-
sues during deployment, the inability
to bring these issues to professional
attention, or a combination of these
factors. A child’s age and the parent’s
marital status also interacted with the
parental deployment; older children
and children of married parents had
increased rates of outpatient mental
and behavioral health visits. Our re-
sults add to the findings of recent
previous studies that documented
deployment-related changes in child
behavior by linking them to clinically
apparent psychological and behav-
ioral issues that merit the clinical at-
tention of a pediatric provider.14,16

Previous research has documented
the differences between paternally
and maternally separated children.19

One possible explanation is that the
mothers remaining at home may be
more likely to manifest their own men-
tal health issues or that mothers are
more likely to transfer their own men-
tal health symptoms onto the child. In
the 2006 Military Spouse Survey, 62%
of spouses reported an increase in
anxiety during a deployment.10 Twenty-
nine percent of spouses (mostly fe-

TABLE 3 Unadjusted Rate Ratios of Pediatric Anxiety, Behavioral, and Stress Disorders According
to Parental Deployment Status in 642 397 Children Aged 3 to 8 Years

Diagnosis Visits RR P

Parent at Home
(125 219

Person-Years)

Parent Deployed
(923 962

Person-Years)

Anxiety disorders 3107 20 454 1.12 (1.08–1.16) �.001
Pediatric behavioral
disorders

15 568 35 052 1.17 (1.14–1.21) �.001

Stress disorders 13 892 81 904 1.25 (1.23–1.27) �.001

Diagnoses categorized according to primary ICD-9 code and classification system ofMansfield et al.25 RR indicates rate ratio.

TABLE 4 Results of Multivariate Negative Binomial Regression on the Rates of Mental and
Behavioral Health Visits of Children of Military Parents According to Parental Deployment
Status

� Coefficient 95% CI P

Deployment of parent �1.88 �2.13 to�1.63 �.001
Age of child (by year) 0.381 0.368 to 0.395 �.001
Married parents �0.108 �0.182 to�0.0339 .004
Male child 0.887 0.836 to 0.937 �.001
Male military parent 0.106 0.0259 to 0.186 .009
Deployment of parent� child age interaction 0.0812 0.0539 to 0.109 �.001
Deployment of parent� male military parent interaction 0.487 0.286 to 0.687 �.001
Deployment of parent� married military parent interaction 0.349 0.211 to 0.488 �.001
Constant �2.92 �3.04 to�2.80 �.001

Analyses were clustered by child. Pseudo-log-likelihood:�302235.3; model � � 44.0 (95% CI: 43.4–44.7; P� .001).
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male) of deployed Marines in 2003
were seen by a mental health special-
ist.26 Maternal depression is associ-
ated with increased perception of
mental health issues in their children,
as well as an increased number of out-
patient visits for these concerns.27–29

Paternal depression has also been as-
sociated with child behavioral prob-
lems.30 Future studies that adjust for
parental depression and differential
rates of depression ofmale and female
nondeployed parents would help de-
termine if this theory explains the gen-
der effect seen in this study.

The findings may also be explained by
differing abilities to recognize or toler-
ate childhoodmental health disorders.
Children of single military parents had
lower relative rates of mental and be-
havioral health visits during parental
deployment. During their parent’s de-
ployment, most of these children live
with extended family or temporary
guardians who may not know how to
access health care services for the
child. In addition, temporary guard-
ians may not be familiar with the
child’s “normal” or baseline behavior
and therefore may be unable to detect
behavior changes that are caused by

the parent’s absence. This concept of
awareness of a child’s baseline behav-
ior may also be supported by the more
pronounced effect of deployment in
children of male married military par-
ents seen in this study. Because most
mothers identify themselves as the
primary caregiver, fathers may not
recognize changes in behavior dur-
ing a mother’s deployment as readily
as mothers do during a father’s
deployment.

Increased mental and behavioral
health issues during times of parent-
child separation have been reported
for other populations. School-aged
children of divorced parents display
many of the internalizing and external-
izing behaviors reported by parents
and caregivers of military children
when separated from their parents.4–6

Although family conflict is a potent
confounder in linking parent separa-
tion to child mental and behavioral
health issues, the decreased psychos-
ocial quality of life of young children of
divorced parents is partially mitigated
by increased contact with the noncus-
todial parent.31 There are also strong
confounders in examinations of the
mental health impact of separation of

children caused by parental incarcer-
ation, especially propensity to social
dysfunction. Separation caused by mi-
gration of a parent in the developing
world has been linked to an increase
in somatic illnesses,9 in contrast to
our findings. Parent-child separation
caused by prolonged parental hospi-
talizations may most closely resemble
the separation experienced by chil-
dren of military families in terms of its
potential for parental mortality and its
repetitive nature, but this situation
does not occur on the same scale as
the separation caused by military de-
ployments as described in this study.

Future analyses will be needed to de-
termine if the effects of deployment on
parent-child separation persist into
adulthood. In long-term studies of chil-
dren evacuated and separated from
their parents during World War II
bombings in Europe, increased rates
of mental health problems have been
reported 6 to 7 decades after the expe-
rience.32,33 However, Finnish adults
who were separated from their father
in World War II because of military de-
ployment had no adult mental health
sequelae because of their experience,
which is in contrast to children sepa-
rated from their parents as a result of
evacuation.33

Our study was limited by reliance on
clinical diagnosis and provider coding
for identification of mental and behav-
ioral health diagnoses and not on stan-
dardized clinical definitions. Initial di-
agnoses of mental and behavioral
health conditions could not be identi-
fied. In military treatment facilities
where provider compensation is not
linked to coding, there is little incentive
for providers to code outpatient visits
completely. The restriction of our anal-
ysis to primary diagnoses limits the ef-
fect of misdiagnoses and captures the
true nature of the chief complaint of
these visits. We also included outpa-
tient visits billed by nonmilitary provid-

TABLE 5 Adjusted IRRs of Mental and Behavioral Health Visits of 642 397 Children Aged 3 to 8 Years
During Times at Which a Parent Was Deployed Compared With Time at Which the Parent
Was Home

Male Military Parent Female Military Parent

IRR 95% CI P IRR 95% CI P

Married parents
Age of child, y
3 1.41 1.23, 1.61 �.001 0.78 0.62, 0.98 .03
4 2.24 1.98, 2.53 �.001 1.24 0.99, 1.54 .06
5 3.55 3.15, 4.01 �.001 1.96 1.58, 2.45 �.001
6 5.64 4.99, 6.39 �.001 3.12 2.50, 3.90 �.001
7 8.97 7.85, 10.2 �.001 4.96 3.95, 6.22 �.001
8 14.2 12.3, 16.4 �.001 7.87 6.22, 9.96 �.001

Single parent
Age of child, y
3 1.11 0.93, 1.32 .26 0.61 0.49, 0.76 �.001
4 1.76 1.48, 2.08 �.001 0.97 0.78, 1.20 .79
5 2.79 2.36, 3.30 �.001 1.54 1.25, 1.91 �.001
6 4.43 3.74, 5.26 �.001 2.45 1.98, 3.04 �.001
7 7.04 5.89, 8.42 �.001 3.89 3.12, 4.86 �.001
8 11.2 9.26, 13.51 �.001 6.18 4.91, 7.78 �.001

Point estimates and CIs were determined by negative binomial regression clustered according to child.

ARTICLES

PEDIATRICS Volume 126, Number 6, December 2010 1063
 by guest on October 22, 2019www.aappublications.org/newsDownloaded from 

pediatrics.aappublications.org/


ers, who presumably have greater fi-
nancial incentive to accurately code.

The CCS categorized some conditions
(eg, developmental delay, autism,
speech disorders) thatmay develop in-
dependently of parent deployment as
mental and behavioral health disor-
ders, although previous authors have
made an association between develop-
mental delay and parental mental
health.34–37 We did not attribute these
diagnoses directly to parental deploy-
ment; however, we did include them in
the definition, because there may be
increased recognition of these disor-
ders or worsening of the clinical man-
ifestations, especially when there is
family stress.38 The use of this ac-
cepted classification system for claims
data, as well as previously published
categories of more tightly defined
mental and behavioral health diag-
noses, decreases ascertainment bias
and improves reproducibility.

We could not identify families in which
both parents were in the military. In
the US military, 2.5% of active-duty,
service-member parents are married
to military spouses.39 This limitation
could have conflicting effects on the
observed relative rates in families of
dual-military parents. Increased rates
may occur because of higher stress
from both parents being alternately
deployed or because of ascertainment
bias from the other military parent
having better access to the military
health system. Conversely, the effect
of deployment might be attenuated
because the nondeployed spouses
have built-in support systems in
their military unit. Unidentified dual-
military families may lead to time
misclassified as nondeployed expo-
sure time when the second military
parent is deployed.

We also did not subcategorize military
deployments into predeployment, de-
ployment, or postdeployment phas-
es.12,40–42 Theremay be specific periods
in a deployment cycle when mental
health complaints are more likely to
surface. Because our analysis covered
2 fiscal years and included parents
who deployed multiple times for vary-
ing durations, we believe stratifying
time-at-risk into similar phases may
lead to misclassification.

Potential confounders were also not
included in the analysis. Because we
did not have access to the parents’
medical records, depression and
other mental health conditions could
not be factored into our analyses. Al-
though parents’ perception of their
children’s mental health reliably pre-
dicts clinical conditions,43 there may
be a differential ascertainment bias
because depressed mothers perceive
their children’s mental health prob-
lems more frequently than nonde-
pressed mothers—the “depression-
distortion hypothesis.”44–46 Because
depression and other mental health
disorders are common among female
spouses of deployed male military
members, this phenomenon should
caution against assigning direct cau-
sality between parental deployment
and pediatric visits for mental and be-
havioral health issues.25

This study’s primary strength is the
large number of included children dur-
ing a period of intense deployment
stress. The rate of US military deploy-
ments was high during the study pe-
riod and included combat operations
and increased coverage by the media.
An integrated database with direct
linkages between a parent’s deploy-
ment history and a child’s medical
record strengthens the precision of
timing the outcomes and exposures

used in the study. Longitudinal data
techniques excluded between-subject
variation as a source of error. Previ-
ously published classification systems
for identification of the primary out-
comemeasure reduced possible error
or bias.

CONCLUSIONS

Separation of a child from a parent be-
cause of the parent’s military deploy-
ment was associated with an 11% in-
crease in the rate of outpatient visits
for mental and behavioral health con-
ditions in these 3- to 8-year-old chil-
dren despite associated decreases in
visits for all other categories of outpa-
tient visits. Mental health and behav-
ioral conditions came to clinical atten-
tion at greater rates during parental
military deployment for older children,
for children of married parents, and
for children of male military service
members. These findings are espe-
cially important for nonmilitary pedia-
tricians, who provide almost two-
thirds of outpatient care for the
children of military parents. Providers
and policy makers should continue
their focus on supportingmilitary fam-
ilies before, during, and after deploy-
ments in developmentally appropriate
ways. Our results reinforce the impor-
tance of providing additional support
to children of parents who are fre-
quently deployed and the parent or
caregiver who remains at home to
care for them.
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An Apple (or Two) a Day?: Regular consumption of fruits and vegetables has
many healthy benefits. A target of Healthy People 2010 is for 75% of people 2
years of age and older to consume 2 or more servings of fruit and 50% to
consume 3 or more servings of vegetables daily. To determine how effective the
campaign has been, the Centers for Disease Control analyzed data from the
2009 Behavioral Risk Factor Surveillance System, a telephone survey of U.S.
adults. Among more than 250 000 responders, only 1⁄3 of adults consumed fruit
2 or more times per day and 1⁄4 consumed vegetables 3 or more times per day
(Centers for Disease Control. State-specific trends in fruit and vegetable con-
sumption among adults—United States, 2000–2009. MMWR. 2010 Sept 59(35);
1125–1130). Despite a great deal of recent publicity about the benefits of a diet
rich in fruits and vegetables, fewer adults in 2009 consumed fruit 2 or more
times a day than in 2000 while vegetable consumption during this time period
remained unchanged. Fruit and vegetable consumption tended to be higher in
women, persons over 65 years old, college graduates, individuals with house-
hold incomes greater than $50 000, and those with a BMI less than 25. However,
none of the subgroups met the target for fruit or vegetable consumption. Pop-
ulation demographics and availability and affordability of produce can all influ-
ence consumption (although a pound of apples or carrots costs far less than a
pound of potato chips). This news is disappointing. We will have to wait to see if
Michelle Obama’s Let’s Move! Campaign or other federal programs such as
Know Your Farmer, Know Your Food and Communities Putting Prevention to
Work will influence fruit and vegetable consumption.
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