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Objective: Few clinical epidemiologic investigations have assessed
whether youths exposed to a traumatic injury demonstrate elevations in
the full spectrum of provider-recognized psychiatric disorders com-
pared with unexposed, noninjured youths. Methods: In a population-
based prospective cohort study, data for children and adolescents aged
ten to 19 who were enrolled in the Group Health Cooperative health
plan were screened for injury visits in the index year of 2001
(N=20,507). Psychiatric diagnoses, including anxiety and acute stress,
depressive, substance use, and disruptive behavior disorders, given to
these youths over the next three years (2002-2004) were documented,
as were psychotropic medication prescriptions. Regression analyses as-
sessed for an independent association between injury and psychiatric
disorders and prescription of psychotropic medication. Resulis: In ad-
justed regression analyses, injury in the index year was independently
associated with significantly increased odds of receiving a diagnosis of
anxiety or acute stress (odds ratio [OR]=1.21, 95% confidence interval
[CI]=1.02-1.44), depression (OR=1.30, CI=1.10-1.53), and a substance
use disorder (OR=1.56, CI=1.21-2.00) and of receiving a psychotropic
medication prescription (OR=1.37, CI=1.20-1.57). Youths with traumat-
ic brain injuries also were significantly more likely to receive psy-
chotropic medication prescriptions. Conclusions: Traumatic injury was
independently associated with an increased risk of receiving a full spec-
trum of anxiety, depressive, and substance use diagnoses among youths
aged ten to 19. Population-based surveillance procedures that incorpo-
rate screening and stepped-care interventions targeting the spectrum
of postinjury emotional disturbances have the potential to improve the
quality of mental health care for youths treated in general medical set-
tings. (Psychiatric Services 62:264-271, 2011)

ecent epidemiologic investi-
Rgations have documented that
more than two-thirds of Am-
erican children and adolescents are

exposed to at least one traumatic life
event by the age of 16 (1). Traumatic

physical injury is a leading cause of
death, disability, medical costs, and
health service utilization among
youths in the United States (2-7).
Each year more than nine million
children and adolescents visit emer-
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gency departments and other general
medical settings after incurring trau-
matic physical injuries (8).

A series of investigations has es-
tablished that exposure of children
and adolescents to traumatic injury
is associated with the development
of posttraumatic stress disorder
(PTSD) symptoms (9-26). One re-
cent large-scale epidemiologic inves-
tigation found that beyond its associa-
tion with PTSD, exposure to trauma
is associated with the development of
other anxiety, depressive, substance
use, and disruptive behavior disor-
ders among children and adolescents
(1). Smaller-scale investigations in
subgroups of injured youths have also
suggested that the symptoms of other
anxiety, depressive, substance-relat-
ed, and behavioral disturbances can
occur in the wake of traumatic physi-
cal injury (27-34).

A review of the literature also indi-
cates that it is unclear whether chil-
dren and adolescents who incur trau-
matic brain injury (TBI) are particu-
larly vulnerable to developing post-
injury psychiatric disorders (32,34
40). A better understanding of the
full spectrum of psychiatric disor-
ders that may develop in the wake of
childhood injury is important given
that studies focusing on postinjury
functional limitations suggest that
higher initial emotional distress is as-
sociated with enduring functional
impairments (41,42). Also, recent
commentary and investigation sug-
gest that late childhood and early
adolescence may be an optimal win-
dow in which to focus preventive in-
terventions for many anxiety, mood,
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substance use, and disruptive behav-
ior disorders (43,44).

In reviewing the literature, we
found few population-based clinical
epidemiologic investigations that
have examined the full spectrum of
provider-recognized psychiatric dis-
orders that have affected children
and adolescents exposed to a traumat-
ic injury; prior investigation has pre-
dominantly focused on PTSD. Also,
few population-based investigations
have assessed the postinjury prescrip-
tion of psychotropic medication to
children. Therefore, in this investiga-
tion we aimed to compare rates of
provider-diagnosed psychiatric disor-
ders and psychotropic medication
prescription in a population-based
sample of injured and noninjured
children and adolescents aged ten to
19. We hypothesized that compared
with noninjured youths, those ex-
posed to traumatic injury would
demonstrate clinically and statistically
significant elevations in a full spec-
trum of provider-diagnosed anxiety,
depressive, substance-related, and
behavioral disorders and in frequency
of receipt of prescriptions for psy-
chotropic medication. In this investi-
gation we also hypothesized that any
elevations in disorders or prescrip-
tions observed among injured youths
would persist even after adjustments
for relevant demographic and clinical
characteristics. The investigation also
aimed to explore variations in the di-
agnosis of postinjury psychiatric dis-
orders and psychotropic medication
prescriptions for youths exposed to
TBI.

Methods

Overview

The investigation was a population—
based prospective cohort study of
youths enrolled in the Group Health
Cooperative, a large integrated de-
livery system and health plan in the
Pacific Northwest. All youths aged
ten to 19 in 2001 who were continu-
ously enrolled in the health plan for
a seven-year period from 1998 to
2004 were included in the investiga-
tion. Their automated, deidentified
medical records documented inpa-
tient, emergency department, and
outpatient visits; pharmacy prescrip-
tion records; and demographic char-

acteristics. The Group Health Co-
operative and University of Wash-
ington institutional review boards
approved all study procedures; a
waiver of informed consent was ob-
tained in this secondary data-analyt-
ic investigation of deidentified med-
ical records.

Injury visits and severity

All adolescent inpatient, emergency
department, and outpatient visits be-
tween 1998 and 2004 were reviewed
for ICD-9-CM codes indicative of
traumatic injury. Injuries included in
the investigation were fractures
(codes 800-829); dislocations (codes
830-839); sprains and strains of joints
and adjacent muscles (codes 840-
848); intracranial injury (codes 850
854); internal injury of the chest, ab-
domen, and pelvis (codes 860-869);
open wound of the head, neck, and
trunk (codes 870-879); open wound
of the upper and lower limbs (codes
880-897); injury to the blood vessels
(900-904); late injury effects (codes
905-909); superficial injury (codes
910-919); contusions (codes 920—
924); crushing injury (925-929); for-
eign-body injuries (codes 930-939);
burns (codes 940-949); injury to
nerves and spinal cord (950-957); and
other injury complications (codes
958-959). Specific ICD-9-CM codes
used to identify TBI included 800.0-
801.9, 803.0-804.9, 850.0-854.1, and
959.01 (45,46).

Injury severity and maximum
Abbreviated Injury Scale score
Severity of injury by body region
was coded with the Abbreviated In-
jury Scale (AIS) in order to deter-
mine each person’s maximum AIS
score (MAXAIS) (47,48). The AIS
was designed 30 years ago and is the
most accepted anatomic measure of
injury severity. It has been shown to
be highly correlated with threat to
life as well as postinjury disability
and quality of life (47,48). The
MAXAIS, calculated as the highest
AIS score for a single injury re-
ceived, performs well as a single
measure of injury severity; it has an
area under the receiver operating
characteristic curve of .88 for mor-
tality in a national database of over
75,000 patients (49).
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Psychiatric diagnoses

For all youths aged ten to 19 in the in-
dex year (2001), we reviewed the au-
tomated records to identify one or
more ICD-9-CM psychiatric diag-
noses made by a Group Health Coop-
erative provider over the seven-year
study period. On the basis of a recent
epidemiologic investigation (1) as well
as prior studies of traumatically in-
jured children and adolescents
(29-31,50), we derived the following
combined categories of psychiatric
disorders from ICD-9-CM codes: anx-
iety and acute stress (including PTSD,
309.81; acute stress disorders, 308.0—
308.9; adjustment disorders, 309.0—
309.9; panic disorder, 300.01, 300.21,
and 300.22; phobia, 300.29; social anx-
iety, 300.23; obsessive-compulsive dis-
order, 300.3; generalized anxiety dis-
order, 300.02; other anxiety, 293.84,
300.00, 300.09, and 300.2; and other
childhood anxiety, 313.0), depressive
disorders (including major depressive
disorder, 296.2-296.99; dysthymia,
300.4; and other depressive disorders,
309.1 and 311.0), substance use disor-
ders (including alcohol use disorders,
291.0-291.3, 291.5, 291.8, 291.9,
303.0, 303.9, and 305.0 and drug use
disorders, 292.0, 304.0, and 305.2—
305.9), and disruptive behavior disor-
ders (including attention-deficit hy-
peractivity disorder [ADHD], 314.0-
314.9; conduct disorder, 312.0-312.4,
312.8, and 312.9; and oppositional de-
fiant disorder, 313.81).

Psychotropic medication
prescription

Group Health Cooperative pharmacy
records were reviewed to identify
psychotropic medication prescrip-
tions. Psychotropic medication pre-
scriptions from the following classes
of medication were included: antide-
pressants (bupropion, citalopram, de-
sipramine, doxepin, escitalopram, flu-
oxetine, fluvoxamine, imipramine,
mirtazapine, nefazadone, nortripty-
line, paroxetine, sertraline, trazo-
done, and venlafaxine), anxiolytics
(alprazolam, buspirone, chlordiaze-
poxide, clonazepam, diazepam, ox-
azepam, and triazolam), antipsy-
chotics (aripiprazole, fluphenazine,
haloperidol, molindone, olanzapine,
perphenazine, pimozide, quetiapine,
risperidone, thioridazine, and ziprasi-
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done), and mood stabilizers (lithium).
Stimulant medications were unavail-
able from pharmacy records and
therefore were not included in the in-
vestigation.

Data analyses
We first described the demographic,
clinical, and injury characteristics of
the cohort and divided the cohort into
two groups, youths with and without
any ICD-9-CM-documented injury
visits in 2001. Next, the frequencies
of documented anxiety or acute
stress, depressive, substance use, and
disruptive behavior disorders as well
as psychotropic medication prescrip-
tion were ascertained for members of
the two groups over the course of the
three subsequent years (2002-2004).
The unadjusted associations be-
tween injury in 2001 (yes or no) and
the four categories of psychiatric dis-
orders (yes or no) and psychotropic
medication prescription (yes or no)
were assessed for the 2002-2004 pe-
riod. We constructed longitudinal re-
gression models for 2002 to 2004 to
ascertain the association between
youth injury in 2001 and any psychi-
atric diagnosis or psychotropic med-
ication prescription alone or in com-
bination. While adjusting for other
clinical and demographic characteris-
tics, five models using generalized es-
timating equations longitudinally as-

sessed for an independent association
between injury in 2001 and anxiety
and acute stress, depressive, sub-
stance use, and disruptive behavior
disorders as well as psychotropic pre-
scriptions. Repeated measurements
of the four categories of psychiatric
disorders or psychotropic medication
prescription in 2002, 2003, and 2004
were the dependent variables. The
primary independent variable includ-
ed in each model was injury visit in
2001 (yes or no). Covariates included
in each of the five models were age,
gender, one or more psychiatric diag-
noses in 1998-2000, one or more psy-
chotropic medication prescriptions in
1998-2000, the presence of one or
more TBIs or any other injury in
1998-2000, and injury severity
(MAXAIS) for injuries incurred in
1998-2000 and in the index year of
2001. Exploratory analyses assessed
whether youths who incurred a TBI
in 2001 had increased odds of receiv-
ing psychiatric diagnoses or a psy-
chotropic medication prescription
relative to both noninjured youths
and youths who had incurred any oth-
er type of injury (non-TBI) in 2001.
Outcomes for all unadjusted and
adjusted associations were expressed
as odds ratios (ORs) and 95% confi-
dence intervals (Cls) (51-53). Odds
ratios are commonly used in cohort
studies because they allow for a quan-

Table 1

Demographic and clinical characteristics of injured and noninjured youths aged

ten to 19 in 2001#

Total Injured Noninjured
(N=20507)  (N=6.116) (N=14.391)
Characteristic N % N % N %
Gender, female 10,123 494 2784 455 7,339 51.0
Any psychiatric disorder (1998-2000) 3,467 169 1283 21.0 2,184 152
Any psychotropic medication
prescription (1998-2000) 2407 11.7 908 14.9 1,499 104
Any injury (1998-2000) 11437 558 4370 71.5 7,067 49.1
Any traumatic brain injury 640 3.1 296 4.8 344 2.4
All other injury 10,797 527 4,074 66.6 6,723  46.7
MAXAIS score (1998-2000)P
0 9886 482 1989 325 7.897 549
1 6,876 335 2370 388 4506 31.3
=2 3,745 183 1,757 28.7 1,988 138
Age (mean=SD) 14.1+£2.6 14.2+2.5 14.1+2.6

4 Comparison between injured and noninjured groups significant at p<.001 for all characteristics ex-

cept age

b MAXAIS, maximum score on the Abbreviated Injury Scale. Higher scores indicate more severe

injury.
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titative comparison of the outcome of
interest in the exposed versus unex-
posed groups (in this investigation,
youths exposed to an injury in 2001
compared with youths not exposed to
an injury in 2001).

Finally we performed sensitivity
analyses for the multivariate regres-
sions using, first, individual preinjury
psychiatric diagnoses (including anxi-
ety and acute stress, depressive, sub-
stance use, and disruptive behavior
disorders in 1998-2000) in place of a
combined category of one or more
psychiatric diagnoses in 1998-2000,
and second, the MAXAIS for each of
seven body regions (head, thorax, ab-
domen, spine, upper extremity, lower
extremity, and integument) in addi-
tion to the overall injury severity score
(the MAXAIS from multiple regions).
Analyses were conducted with SAS,
version 9.2, data-analytic software.

Results

In 2001 there were 20,507 youths
aged ten to 19 who were continuous-
ly enrolled in the Group Health Co-
operative (Table 1). The mean+SD
age of youths in the cohort was
14.1+2.6, and 49.4% were female.
Approximately 30% of these youths
had one or more injury visits in 2001.
Two hundred fifty-two individuals
(1.2%) had an injury visit secondary
to a TBI. Among the 6,116 adoles-
cents with an injury visit in 2001, 142
(2.3%) required hospitalization, 738
(12.1%) had one or more emergency
department visits, and 5,949 (97.3%)
had one or more ambulatory care or
outpatient visits. With regard to in-
jury severity, 3,794 adolescent injury
visits were associated with a MAXAIS
of 1, 1,674 visits were associated with
a MAXALIS of 2, and 63 visits were as-
sociated with a MAXAIS =3. Chil-
dren and adolescents injured in 2001
were more likely to be male; injured
youths also were more likely than
those not injured to have one or more
prior psychiatric diagnoses, prescrip-
tions for psychotropics, or injuries in
1998-2000 (Table 1).

Youths with one or more psychi-
atric diagnoses constituted 13.0% of
the cohort in 2002, 14.2% in 2003,
and 14.5% in 2004. Between 10.8%
and 11.7% of youths received one or
more psychotropic medication pre-
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scriptions in the 20022004 period.
Over the course of the three years af-
ter the index injury, a pattern of ele-
vated odds for individual ICD-9-CM
diagnoses was observed. In unadjust-
ed analyses, youths exposed to injury
had significantly greater odds of hav-
ing a diagnosis of acute stress disor-
der, PTSD, an adjustment disorder,
anxiety disorder, major depressive
disorder, dysthymia, an alcohol or
drug use disorder, ADHD, conduct
disorder, and oppositional defiant dis-
order compared with youths unex-
posed to injury. As an example, .3% of
all youths had a diagnosis of PTSD in
2002, 2003, and 2004. In unadjusted
analyses, youths injured in 2001
demonstrated significantly elevated
odds of receiving a PTSD diagnosis
over the course of the three years af-
ter injury (2002, OR=2.78, CI=1.68—
4.61; 2003, OR=1.90, CI=1.16-3.10;
2004, OR=2.43, CI=1.51-3.93).
Youths injured in 2001 were more
likely than noninjured youths to re-
ceive one or more diagnoses of anxi-

ety or acute stress, depressive, sub-
stance use, and disruptive behavior
disorders in the subsequent three-
year period (Table 2). Youths injured
in 2001 were also more likely to have
received prescriptions for one or
more psychotropic medications in
2002—-2004 (Table 2).

In regression models that adjusted
for clinical and demographic charac-
teristics, adolescents injured in 2001
had significantly elevated odds of re-
ceiving diagnoses of anxiety or acute
stress, depressive, and substance use
disorders over the three years after
injury (Table 3). Adjusted regression
models also revealed a significant as-
sociation between injury in 2001 and
the prescription of psychotropic med-
ication in 2002-2004 (Table 3).

Compared with noninjured youths,
those who incurred a TBI had signifi-
cantly higher odds of receiving de-
pressive and substance use diagnoses
as well as psychotropic medication
prescriptions (Table 3). Youths with
TBI also had significantly elevated

odds of receiving psychotropic med-
ication prescriptions compared with
injured youths without TBIs (OR=
1.58, CI=1.19-2.08). Compared with
youths with non-TBI injuries, youths
with a TBI did not show significantly
higher odds of having a diagnosis
from any combined category of psy-
chiatric disorder.

One or more preinjury psychiatric
disorders in 1998-2000 demonstrated
the strongest independent associa-
tions with psychiatric disorders and
psychotropic medication prescription
from 2002 to 2004 (OR range 2.96—
15.13). Psychotropic medication pre-
scriptions for the period 1998-2000
also demonstrated strong independ-
ent associations with 2002-2004 psy-
chiatric disorders and prescriptions
(OR range 1.21-3.01). Female gen-
der was associated with increased
odds of receiving a diagnosis of anxi-
ety or acute stress disorder (OR=
1.37, CI=1.31-1.43) or a depressive
disorder (OR=1.50, CI=1.44-1.58)
and receiving a prescription for psy-

Table 2

Unadjusted associations between injury among youths in 2001 and psychiatric disorders and psychotropic medication

prescription in 2002-2004

2001

Total (N=20,507)

Injury (N=6,116)

No injury (N=14,391)

Variable N % N % N % OR 95% CI
Anxiety and acute stress disorders?

2002 1,082 5.3 399 6.5 683 4.8 1.40 1.24-1.59

2003 1,175 5.7 450 7.4 725 5.0 1.50 1.33-1.69

2004 1,174 5.7 437 7.2 737 5.1 1.43 1.26-1.61
Depressive disorders®

2002 1,097 5.4 450 7.4 647 4.5 1.69 1.49-1.91

2003 1,330 6.5 501 8.2 829 5.8 1.46 1.30-1.64

2004 1,360 6.6 503 8.2 857 6.0 1.42 1.26-1.59
Substance use disorders®

2002 388 1.9 174 2.8 214 1.5 1.94 1.59-2.38

2003 407 2.0 192 3.1 215 1.5 2.14 1.76-2.60

2004 516 2.5 230 3.8 286 2.0 1.93 1.62-2.30
Disruptive behavior disorders?

2002 1,046 5.1 379 6.2 667 4.6 1.36 1.19-1.55

2003 1,041 5.1 388 6.3 653 4.5 1.43 1.25-1.62

2004 1,022 5.0 380 6.2 642 4.5 1.42 1.25-1.62
Any psychotropic prescription®

2002 2218 10.8 893 14.6 1,325 9.2 1.69 1.54-1.85

2003 2284 11.1 859 14.1 1,425 9.9 1.49 1.36-1.63

2004 2,394 11.7 887 14.5 1,507 10.5 1.45 1.33-1.59

 Includes posttraumatic stress disorder, acute stress disorders, adjustment disorders, panic disorder, social anxiety, obsessive-compulsive disorder, gen-
eralized anxiety disorder, and other childhood anxiety

b Includes major depressive disorder, dysthymia, and other depressive disorders

¢ Includes alcohol and drug use disorders

4 Includes attention-deficit hyperactivity disorder, conduct disorder, and oppositional defiant disorder
¢ Includes antidepressants, anxiolytics, antipsychotics, and mood stabilizers
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Table 3

Adjusted associations between injuries among youths in 2001 and psychiatric diagnoses and psychotropic medication

prescription in 2002-2004*

2001

Any injury Traumatic brain injury All other injury (non-TBI)
Variable (2002-2004) OR 95% CI OR 95% CI OR 95% CI
Anxiety and acute stress disorders? 1.21 1.02-1.44 1.19 .80-1.76 1.21 1.02-1.44
Depressive disorders® 1.30 1.10-1.53 1.66 1.14-2.43 1.30 1.10-1.53
Substance use disorders? 1.56 1.21-2.00 2.20 1.37-3.56 1.55 1.21-1.99
Disruptive behavior disorders® . 1.10 .89-1.37 1.29 .80-2.07 1.10 .89-1.37
Psychotropic medication prescription* 1.37 1.20-1.57 2.16 1.59-2.93 1.37 1.20-1.57

* Adjusted for age, gender, one or more psychiatric diagnoses in 1998-2000, one or more psychotropic medication prescriptions in 1998-2000, traumatic
brain injury (TBI) or any non-TBI injury incurred in 1998-2000, and injury severity (MAXAIS) for injuries incurred from 1998 to 2000 and in the in-
dex year of 2001. The reference group for comparisons in all regressions is noninjured youths.

b Includes posttraumatic stress disorder, acute stress disorders, adjustment disorders, panic disorder, social anxiety, obsessive-compulsive disorder, gen-
eralized anxiety disorder, and other childhood anxiety

¢ Includes major depressive disorder, dysthymia, and other depressive disorders

4 Includes alcohol and drug use disorders

¢ Includes attention-deficit hyperactivity disorder, conduct disorder, and oppositional defiant disorder

f Includes antidepressants, anxiolytics, antipsychotics, and mood stabilizers

chotropic medications (OR=1.36,
CI=1.32-1.41). However, being fe-
male was associated with diminished
odds of receiving a diagnosis of a sub-
stance use disorder (OR=.76, Cl=
.71-.82) or a disruptive behavior dis-
order (OR=.71, CI=.67-.75). Having
one or more non-TBI injuries be-
tween 1998 and 2000 was significant-
ly associated with increased odds of
having a diagnosis of any psychiatric
disorder and a psychotropic prescrip-
tion within 2002-2004 (OR range
1.16-1.32). In contrast, receiving one
or more TBIs between 1998 and 2000
was associated only with significantly
increased odds of a diagnosis of a sub-
stance use disorder (OR=1.63, Cl=
1.11-2.41) and psychotropic medica-
tion prescription (OR=1.44, Cl=
1.16-1.81) in 2002—-2004.

Sensitivity analyses that incorporat-
ed individual preinjury psychiatric di-
agnoses and MAXAIS for individual
body regions did not substantially al-
ter the magnitude, pattern, or signifi-
cance of the vast majority of associa-
tions between an injury in 2001 and
diagnosis of psychiatric disorders in
20022004 (Table 3).

Discussion

This population-based, prospective
investigation identified an increased
risk of receiving a broad spectrum of
psychiatric diagnoses, including anxi-
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ety or acute stress, depressive, and
substance use disorders, among
youths aged ten to 19 who were ex-
posed to a single traumatic injury.
Consistent with prior reports, 30% of
youths aged ten to 19 had at least one
injury visit in the index year (5,54).
Prior study of more severely injured
youths who required hospitalization
also suggests that a full spectrum of
anxiety, depressive, and substance use
symptoms may be prominent in the
months after exposure to traumatic
injury (29). In this study, the observed
independent association between ex-
posure to a single injury and the sub-
sequent increased risk of receiving
psychiatric diagnoses is particularly
relevant given that the vast majority
of injuries were relatively minor
(MAXAIS of 1 or 2). In contrast to
prior reports, this investigation did
not find a significantly elevated risk of
disruptive behavior disorder diag-
noses for youths exposed to traumatic
injury after analyses adjusted for de-
mographic and preinjury clinical
characteristics (1,30).

PTSD was infrequently diagnosed
among youths over the course of the
three vyears after injury exposure;
however, youths incurring injuries fre-
quently received other anxiety, de-
pressive, and substance-related diag-
noses. The investigation also observed
that injury-exposed children and ado-

lescents were more likely to receive
psychotropic medication prescrip-
tions. These findings corroborate and
extend observations from previous
child and adolescent epidemiologic
studies (1,44) and suggest that postin-
jury mental health services may need
to address the full spectrum of psychi-
atric presentations among injured
children and adolescents.

Preinjury psychiatric history was
strongly associated with receiving
postinjury psychiatric diagnoses and
psychotropic medication prescrip-
tion. Also of note, traumatic injuries
incurred before 2001 were independ-
ently associated with an increased risk
of postinjury psychiatric diagnoses
and psychotropic medication pre-
scription. Prior reports suggest that
pre-event psychopathology and re-
current trauma among youths and
their family members are associated
with an increased risk of developing
PTSD and related psychiatric disor-
ders (1,21,22,30,55). These collective
findings suggest that postinjury screen-
ing and intervention protocols in
acute care and pediatric practice set-
tings may need to target high-risk
children and adolescents who have
been exposed to multiple injury
events or who have a history of psy-
chiatric disturbances.

Consistent with prior reports, ap-
proximately 1% of youths in the co-
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hort had sustained a TBI in 2001
(56). Youths with a TBI had a signifi-
cantly increased risk of receiving psy-
chotropic medication prescriptions
but not of having psychiatric disor-
ders compared with youths incurring
non-TBI injuries. However, the rela-
tively small number of youths with a
TBI may have limited the investiga-
tion’s ability to detect significant as-
sociations. Some (57,58) but not all
(34) prior investigations have found
equivalent rates of psychiatric symp-
toms among children with TBI and
other kinds of injury. Anatomic dif-
ferences in TBI symptom presenta-
tions may explain some of the ob-
served variations in findings across
investigations (59).

This investigation has a number of
limitations predominantly related to
the use of large administrative data-
bases to ascertain psychiatric diag-
noses (60,61). Assignment of diag-
noses relied on diagnostic codes that
frequently derived from assessments
by general medical providers rather
than mental health specialty provi-
ders. This may have affected the ac-
curacy of specific ICD-9-CM diag-
nostic categories in the investigation.

Diagnostic inaccuracies could in
part explain the low observed rates of
postinjury PTSD in the cohort. Also,
the increased rate of diagnoses ob-
served after the index injury could be
explained in part by the increased
likelihood of detecting a disorder re-
lated to an injury visit. Thus an alter-
native explanation for the observed
increased rates of diagnoses and med-
ication prescription could be that pre-
existing psychiatric disorders were
detected when youths were injured
and happened to visit their provider.

The investigation was also limited
by the arbitrary annual categorization
of injury visits; it is quite possible that
visits for a single injury extended
across years (for example, an initial
injury in December of 2000 would
likely have had a follow-up in January
2001). Furthermore, because of the
diversity of postinjury visit types (in-
cluding visits to the emergency de-
partment, physical therapy, and pri-
mary care), it was difficult to directly
control for number of these visits in
multivariate analyses. Also, several
demographic and clinical character-

istics, such as ethnicity, family in-
come, and social support, were not
assessed. Thus we cannot rule out the
possibility that other unmeasured
characteristics related to both the oc-
currence of childhood injury and psy-
chiatric disorders partially explain
the observed association between in-
jury and increased risk of psychiatric
disorders.

An important limitation of the in-
vestigation is that no information is
provided on children with undiag-
nosed disorders. An additional limita-
tion is the lack of automated data
from the Group Health Cooperative
regarding the stimulant class of psy-
chotropic medication prescriptions.
Finally, the current investigation did
not fully explore the effects of indi-
vidual preinjury psychiatric diagnoses
or injuries to specific body regions on
the development of postinjury psychi-
atric disorders; these issues could be
productively addressed in subsequent
investigations.

Conclusions
Beyond these considerations this in-
vestigation has important implica-
tions for the detection and treatment
of child and adolescent emotional dis-
turbances in general medical settings
(62). Prior investigations suggest that
there are deficits in the quality of
postinjury psychiatric care such that
even when adolescent posttraumatic
psychiatric symptoms are detected by
primary care providers, difficulties
may arise in service coordination and
initiation of evidence-based mental
health treatment (29,63). Our investi-
gation suggests at a population level
that injury is associated with an in-
creased risk of having a broad spec-
trum of psychiatric disturbances. Fu-
ture research should corroborate and
extend the finding of an association
between childhood injury and the de-
velopment of psychiatric disorders
before population-based screening
efforts are implemented. Although
psychiatric disorders appear to be de-
tected by general medical providers
at postinjury visits, it is unclear
whether high-quality evidence-based
mental health treatments are being
initiated.

Future stepped-care investigations
could test relatively simple screening
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algorithms and computerized inter-
vention strategies that link primary
care providers’ detection of postin-
jury psychiatric disturbances with
collaborative care consultation (64).
Computerized notification linking
pediatric primary care with stepped-
up mental health consultation within
integrated health plan populations,
such as the Group Health Coopera-
tive, may be a key method of enhanc-
ing the quality of mental health care
for injured youths. Ultimately, popu-
lation-based surveillance procedures
that integrate screening, detection,
and stepped-care interventions tar-
geting the full spectrum of postinjury
psychiatric disorders could be devel-
oped and tested (64). Future re-
search efforts could be linked to
changes in policy surrounding the
delivery of high-quality, sustainable
mental health care for injured chil-
dren and adolescents treated in gen-
eral medical settings (65,66).
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