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Objective: Traumatic injury affects mil-
lions of people each year. There is little
understanding of the extent of psychiat-
ric illness that develops after traumatic
injury or of the impact of mild traumatic
brain injury (TBI) on psychiatric illness.
The authors sought to determine the
range of new psychiatric disorders occur-
ring after traumatic injury and the influ-
ence of mild TBI on psychiatric status.

Method: In this prospective cohort study,
patients were drawn from recent admis-
sions to four major trauma hospitals
across Australia. A total of 1,084 trau-
matically injured patients were initially
assessed during hospital admission and
followed up 3 months (N=932, 86%) and
12 months (N=817, 75%) after injury. Life-
time psychiatric diagnoses were assessed
in hospital. The prevalence of psychiatric
disorders, levels of quality of life, and
mental health service use were assessed
at the follow-ups. The main outcome
measures were 3- and 12-month preva-
lence of axis | psychiatric disorders, lev-
els of quality of life, and mental health

service use and lifetime axis | psychiatric
disorders.

Results: Twelve months after injury, 31%
of patients reported a psychiatric disor-
der, and 22% developed a psychiatric
disorder that they had never experienced
before. The most common new psychiat-
ric disorders were depression (9%), gener-
alized anxiety disorder (9%), posttraumat-
ic stress disorder (6%), and agoraphobia
(6%). Patients were more likely to develop
posttraumatic stress disorder (odds ra-
1i0=1.92, 95% CI=1.08-3.40), panic disor-
der (odds ratio=2.01, 95% Cl=1.03-4.14),
social phobia (odds ratio=2.07, 95%
Cl1=1.03-4.16), and agoraphobia (odds
ratio=1.94, 95% C1=1.11-3.39) if they had
sustained a mild TBI. Functional impair-
ment, rather than mild TBI, was associ-
ated with psychiatric illness.
Conclusions: A significant range of psy-
chiatric disorders occur after traumatic
injury. The identification and treatment
of a range of psychiatric disorders are im-
portant for optimal adaptation after trau-
matic injury.

(Am J Psychiatry 2010; 167:312-320)

r]:aumatic injury is a common occurrence, with over
2 million people hospitalized in the United States each
year following nonfatal injuries (1). Traumatic injury has
been shown to be the leading cause of trauma-related
psychiatric disorders and hence represents a major pub-
lic health issue (2, 3). Most attention has focused on the
incidence of posttraumatic stress disorder (PTSD) and
depression after traumatic injury. Studies indicate that
10%-20% of traumatic injury survivors develop PTSD (4,
5) and 9%-15% develop major depressive disorder (4, 6).
Our understanding of the psychiatric impact of traumatic
injury has been limited by several factors, however. The
focus on PTSD and depression has resulted in a relative
neglect of the broad range of psychiatric disorders that
can arise after traumatic injury. Some small studies sug-
gest increased rates of anxiety and substance use disor-
ders after traumatic injury (4, 7, 8), but most studies indi-
cate that psychiatric disorders after trauma are typically
comorbid with PTSD (9). There remains an outstanding
need to evaluate the full range of psychiatric sequelae to
traumatic injury.

Another critical issue in the study of traumatic injury
has to do with the potential role of mild traumatic brain
injury (TBID), which involves transient diminished con-
sciousness following an insult to the brain. Mild TBI rep-
resents a major public health issue; the incidence of hos-
pitalized adult patients with mild TBI ranges from 100 to
300/100,000 per year (10). The role of TBI in posttraumatic
psychiatric illness has been controversial. Although there
is some evidence of comparable rates of PTSD in mild
TBI and non-TBI samples (11), some commentators have
suggested that impaired consciousness after TBI limits
awareness of the traumatic nature of the injury and thus
is protective against subsequent PTSD (12). Consistent
with this proposal, there is evidence that poorer memory
of the traumatic injury after mild TBI is protective against
PTSD (13, 14). Several large-scale studies of psychiatric ill-
ness associated with TBI have been reported (15-17). For
example, based on a large-scale study of 939 health plan
members, Fann and colleagues (15) reported that patients
with mild TBI were 2.8 times more likely to develop a psy-
chiatric disorder than patients with no TBI. These studies
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TABLE 1. Demographic and Clinical Characteristics of 1,084 Patients Hospitalized for Injuries, by Presence or Absence of
Mild Traumatic Brain Injury (TBI) and New Psychiatric Diagnoses at 3 and 12 Months

Mild TBI (N=437) No TBI (N=647)
New Diagnosis
New Diagnosis at New Diagnosis at New Diagnosis at at 12 Months
3 Months (N=79) 12 Months (N=76) 3 Months (N=112) (N=99)

Characteristic N % N % N % N % N % N %
Male 313 71.7 55 69.8 52 68.4 478 739 75 66.7 65 66.0
Age (years)

18-24 117 26.7 13 17.7 12 16.2 113 17.4 17 15.5 11 11.5

25-34 108 24.7 16 20.5 21 27.0 145 223 26 22.7 24 24.0

35-44 90 20.5 23 30.9 24 31.1 155 239 34 30.9 27 271

45-54 73 16.8 20 271 i 14.9 137 21.2 26 22.7 30 30.2

55-64 45 10.4 7 9.3 8 10.8 76 11.8 8 7.3 6 6.3

65 or older 4 0.9 0 0.0 0 0.0 21 3.4 1 09 1 1.0
Type of injury

Transport 332 75.9 54 68.4 56 73.7 367 56.7 65 57.7 57 57.4

Assault 38 8.7 14 17.7 11 14.5 28 4.3 12 10.8 19 19.1

Traumatic fall 34 7.8 7 8.9 2 2.6 122 18.8 19 17.1 7 7.5

Work injury 11 2.5 0 0.0 3 3.9 67 10.3 8 7.2 9 8.5

Other injury 22 5.0 4 5.1 4 5.3 63 9.8 8 7.2 7 7.5
Injury Severity Score

Minimum 21 4.5 10 13.0 4 5.5 60 9.2 14 13.6 15 15.5

Moderate 111 25.5 27 33.8 24 31.5 201 31.3 30 29.1 27 26.8

Severe 166 38.4 26 32,5 19 24.7 313 483 46 45.6 41 41.2

Serious 92 21.2 14 18.2 21 27.4 53 8.2 9 8.7 11 11.3

Critical 46 10.4 2 2.6 8 11.0 20 3.0 3 2.9 5 5.2
Ethnic status

Caucasian 377 86.4 68 86.0 64 84.1 573 88.6 99 88.6 87 88.3

Other 60 13.6 9 14.0 12 15.9 74 11.4 13 11.4 12 11.7
Marital status

Married or de facto married 212  48.6 34 43.0 34 45.4 310 479 57 50.5 55 55.3

Single 225 51.4 45 57.0 42 54.6 337 52.1 55 49.5 44 44.7
Employment status

Employed 346 79.3 62 79.1 60 79.5 508 78.6 87 78.1 77 77.8

Unemployed 25 5.8 5 5.8 5 5.7 40 6.2 9 7.6 7 7.4

Not in labor force 66 14.9 12 15.1 i 14.8 99 15.2 16 14.3 15 14.8
Education

Bachelor’s degree or higher 73  16.8 14 17.4 14 18.2 113 175 16 14.3 14 13.8

Diploma (non-university

program) 22 5.0 3 3.5 2 3.4 36 5.5 10 8.6 9 8.5

Trade school 161 36.8 29 37.2 28 36.4 235 36.4 39 35.2 34 36.2

High school 181 41.4 33 419 32 42.0 263  40.6 47 419 42 41.5

have been limited, however, by reliance on self-report of  to four large level I trauma centers following traumatic in-
brain injury (17), on medical records rather than on stan- jury to index 1) the development of new psychiatric dis-
dardized psychiatric assessments (15), and on retrospec- orders after traumatic injury, 2) the influence of mild TBI
tive reporting rather than prospective assessments at the on the risk of developing psychiatric illness, 3) functional
time of injury (16). Systematic reviews have noted a trend impairment associated with any psychiatric illness, and 4)
for increased rates of psychiatric disorders after mild TBI consequent mental health service utilization.

but have emphasized the pressing need for multicenter

studies to assess this relationship prospectively using Method

standardized instruments and indexing relevant risk fac-

tors (18, 19). Participants
These issues require proper attention because of the po- Weekday admissions to four level I trauma centers across three
tential impact of psychiatric illness on functioning follow- states in Australia were recruited into the study between April

ing traumatic injury. In this study, which was part of the Na- 2004 anc.l February.2006. The study was apprgved by the Research
and Ethics Committee at each hospital. Patients who met entry

tional He.al.th and Medical Resear?h Councq-funded.ln.]ury criteria were randomly selected using an automated random
Vulnerability Study, we prospectively studied admissions  selection procedure with stratification by length of stay. The re-
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TABLE 2. Prevalences of Psychiatric Disorders at 3 and 12 Months Among Patients Hospitalized for Injuries Who Had or

Did Not Have Mild Traumatic Brain Injury (TBI)

3-Month Prevalence (N=932)

Total Prevalence

New Prevalence

Mild TBI (N=377)  No TBI (N=555) Mild TBI (N=377)  No TBI (N=555)
Disorder (Australian Point Prevalence)? N % N % p N % N % p
Anxiety disorders
Posttraumatic stress disorder (0.9%) 48 12.7 42 7.6 0.03 28 7.4 25 4.5 0.04
Social phobia (1.0%) 23 6.1 28 5.0 0.73 13 3.4 20 3.6 0.93
Panic disorder (0.7%) 28 7.4 24 4.3 0.66 14 3.7 17 3.1 0.41
Agoraphobia 56 14.8 51 9.2 0.02 27 71 36 6.5 0.73
Obsessive-compulsive disorder (0.5%) 12 3.2 9 1.6 0.12 8 2.1 5 0.9 0.15
Generalized anxiety disorder (2.0%) 37 9.8 47 8.5 0.53 23 6.1 36 6.5 0.83
Major depressive episode (3.2%) 68 17.9 93 16.8 0.90 27 7.1 57 10.3 0.21
Substance use disorders (1.7%) 30 7.9 31 5.6 0.24 5 1.3 4 0.7 0.40
Any psychiatric disorder 109 28.7 131 23.4 0.05 79 20.8 112 20.2 0.89

? Australian point prevalence data are from the Australian National Survey of Mental Health and Well-Being (2); N=10,641.

TABLE 3. Adjusted Odds Ratios for Developing a Psychiatric Disorder Among Patients Hospitalized for Injuries Who Had
Mild Traumatic Brain Injury (TBI) Compared With Patients Who Did Not Have TBI?

3 Months 12 Months

Disorder 0dds Ratio 95% Cl p 0dds Ratio 95% Cl p

Posttraumatic stress disorder 1.94 1.13-3.31 0.01 1.92 1.08-3.40 0.02
Panic disorder 1.91 0.92-3.97 0.08 2.01 1.03-4.14 0.05
Agoraphobia 2.48 1.48-4.15 0.001 1.94 1.11-3.39 0.02
Social phobia 1.82 0.87-3.81 0.11 2.07 1.03-4.16 0.04
Obsessive-compulsive disorder 2.56 1.00-2.99 0.05 1.87 0.79-4.46 0.15
Generalized anxiety disorder 1.11 0.62-1.98 0.73 1.48 0.87-2.53 0.15
Major depressive disorder 1.30 0.83-2.05 0.25 1.05 0.66-1.66 0.84
Substance use disorder 2.85 1.46-5.56 0.002 0.91 0.06-1.63 0.73
Any psychiatric disorder 1.55 1.06-2.27 0.02 1.20 0.82-1.74 0.35

? Analyses controlled for age, pain rating at time of assessment, prior psychiatric illness, type of trauma, and Injury Severity Score.

searchers estimated each patient’s length of stay on admission,
classifying it as long, medium, or short. Each day, a patient list
was created from which participants were randomly selected.
The names of participants classified as short stay appeared three
times on the list, those classified as medium stay appeared twice,
and those classified as long stay appeared once. Thus, the in-
creased likelihood of long-stay patients being selected because of
the length of time they appeared on the daily lists was counterbal-
anced by the frequency with which short-stay patients appeared
on the lists. This approach was adopted to ensure that we did not
differentially recruit patients who had longer hospital stays be-
cause they may be more accessible.

Inclusion criteria were hospital admission of more than 24
hours following traumatic injury, age between 16 and 70 years,
and ability to understand and speak English proficiently. Patients
were excluded if they had moderate or severe brain injury (de-
fined as loss of consciousness of greater than 30 minutes or a
Glasgow Coma Scale score less than 13), were currently psychotic
or suicidal, were non-Australian visitors, or were under police
guard. Mild TBI was defined by the ICD-9 requirement of docu-
mented injury to the head, loss of consciousness for less than 30
minutes, and no focal neurological deficit or intracranial compli-
cations (20).

Of 1,477 trauma patients who met inclusion criteria, 1,084
(73%) agreed to participate and completed the initial assess-
ment. Of these, 437 (40%) experienced a mild TBI (Table 1). More
patients with a mild TBI than with no TBI suffered a motor vehicle
accident (75.9% compared with 56.7%; yx?=40.59, df=1, p<0.0001).
Patients with a mild TBI had higher Injury Severity Scores (21)
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than patients with no TBI (mean=12.94 [SD=8.53] compared
with mean=8.71 [SD=6.44]; t=8.9, df=1045, p<0.0001). There was
no difference between patients with mild TBI and those with
no TBI in number of days spent in hospital (mean=12.78 days
[SD=13.56] compared with mean=11.79 days [SD=12.10]). Pa-
tients who declined to participate in the study did not differ from
participants in gender, length of hospital admission, Injury Se-
verity Score, or age.

At the 3-month follow-up assessment, 152 patients could not
be contacted or declined to participate; 932 were interviewed by
telephone, representing 86% of the initial sample, and 858 com-
pleted the self-report measures described below. Patients who
participated in the 3-month follow-up assessment did not dif-
fer from those who did not participate in terms of gender, length
of hospital stay, or Injury Severity Score. Participants lost to fol-
low-up were younger on average than those who were retained
(mean=35.68 years [SD=13.44] compared with mean=38.32 years
[SD=13.55]; t=2.31, df=1088, p=0.02).

At the 12-month follow-up assessment, 817 participants com-
pleted the assessment, representing 75% of the initial sample,
and 759 completed the self-report measures. Patients who par-
ticipated in the 12-month follow-up assessment did not differ
from those who did not participate in terms of gender or length
of hospital stay. Dropouts had a lower Injury Severity Score
(mean=9.32 [SD=6.73] compared with mean=10.92 [SD=7.95];
t=2.87, df=1054, p=0.004) and were younger on average (mean
age=35.44 years [SD=13.10] compared with mean age=38.79
years [SD=13.61]; t=3.60, df=1088, p=0.001) than those who did
participate.
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12-Month Prevalence (N=817)

Total Prevalence

New Prevalence

Mild TBI (N=321) No TBI (N=321) Mild TBI (N=496) No TBI (N=496)

N % N % p N % N % p
43 13.0 36 7.2 0.004 25 7.8 24 4.8 0.03
29 9.0 27 5.4 0.13 16 4.9 21 4.2 0.64
24 7.5 24 4.8 0.20 12 3.7 14 2.8 0.46
41 12.8 38 7.6 0.05 23 7.2 23 4.6 0.15
13 4.0 16 3.2 0.77 6 1.8 11 2.2 0.62
43 13.4 48 9.7 0.15 32 10.0 37 7.4 0.26
56 17.4 77 15.5 0.34 22 6.8 48 9.7 0.47
30 9.3 51 10.3 0.57 7 2.2 6 1.2 0.19

109 33.9 145 29.2 0.14 76 23.7 99 20.0 0.23

Measures

The Mini International Neuropsychiatric Interview, version
5.5 (22), a brief structured diagnostic interview based on DSM-
IV and ICD-10 criteria, was used to assess lifetime psychiatric
disorders and psychiatric disorders at 3 and 12 months. We used
this instrument to identify major depressive episode, panic disor-
der, agoraphobia, social phobia, obsessive-compulsive disorder,
generalized anxiety disorder, alcohol abuse and dependence,
and marijuana abuse and dependence. We also used it to assess
lifetime PTSD in hospital, but at the 3- and 12-month follow-
ups, PTSD was assessed using the Clinician-Administered PTSD
Scale-IV (CAPS) (23), a structured clinical interview with good
sensitivity (0.84) and specificity (0.95) relative to the Structured
Clinical Interview for DSM-IV diagnosis of PTSD, as well as sound
test-retest reliability (0.90).

The World Health Organization Quality of Life-Abbreviated
Version scale (24) assesses quality of life across four domains
of functioning: physical (daily living, pain, work capacity), psy-
chological (mood, self-esteem, concentration), social (personal
relationships, social support, sexual activity), and environment
(financial resources, health care, home environment). It demon-
strates good discriminant validity, content validity, internal con-
sistency, and test-retest reliability (25). Poor functional impair-
ment was defined on the basis of Australian norms for each scale
of the instrument (26).

At the 3- and 12-month assessments, pain levels were indexed
by asking patients to indicate on a visual analogue scale their
worst level of pain in the past 2 weeks (range, 1=no pain at all to
20=worst pain possible). Mental health service use was assessed
by asking participants whether they had consulted a psychiatrist,
psychologist, social worker, counselor, or other mental health
care professional in the month prior to the 12-month assessment.
This time frame was adopted to index treatment-seeking patterns
for conditions that patients currently experienced.

Procedure

After patients provided written informed consent, they were
assessed prior to discharge, on average 7.2 days (SD=9.6) after
injury. They completed the Mini International Neuropsychiatric
Interview to assess lifetime and current psychiatric disorders. In-
formation on demographic characteristics, hospital admission,
and injury-related factors was obtained from medical records.
Three months and 12 months after their injury, participants were
contacted by telephone and completed the Mini International
Neuropsychiatric Interview and the CAPS to assess current PTSD
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related to the original traumatic injury and other psychiatric dis-
orders. Self-report questionnaire booklets containing the World
Health Organization Quality of Life-Abbreviated Version scale
and questions about mental health service use were sent to par-
ticipants to complete. All assessments were audiorecorded to
assess adherence to the protocol. Five percent of all Mini Inter-
national Neuropsychiatric Interview and CAPS interviews were
rescored blind to the original scoring to test interrater reliability.
Overall, the diagnostic consistency for PTSD with the CAPS was
1.00 at 3 months and 0.98 at 12 months, and with the Mini Inter-
national Neuropsychiatric Interview across all diagnoses it was
0.99 at 3 months and 1.00 at 12 months.

Data Analysis

We computed rates of all observed psychiatric disorders and
new posttraumatic psychiatric disorders by excluding patients
who had the same psychiatric disorder at any time prior to the
traumatic injury. To ensure that reported PTSD symptoms were
secondary to the traumatic injury rather than any other trau-
matic event, we restricted new cases of PTSD to those in which
symptoms were anchored to the traumatic injury. Associations
between categorical variables were subjected to chi-square
tests, and Fisher’s exact test was used when expected numbers
in cells were less than 5. Logistic regression analyses were con-
ducted with type of traumatic injury, Injury Severity Score, age,
psychiatric history, and pain ratings at the time of assessment
entered prior to entering mild TBI status as a predictor of sub-
sequent psychiatric illness, and adjusted odds ratios were cal-
culated to determine the influence of sustaining a mild TBI on
development of new psychiatric disorders.

Results

Incidence of Psychiatric Disorders

Table 2 presents the rates of all psychiatric disorders for
patients with mild TBI and patients without TBI at 3 and
12 months, as well as the rates excluding patients who
had a lifetime history of the disorder and the Australian
prevalence rates for these disorders. A total of 254 patients
(31.0%) had a psychiatric diagnosis at 12 months (patients
with mild TBI, 34.3%; patients with no TBI, 29.4%). The
most common diagnosis at 12 months was depression
(16.3%), followed by generalized anxiety disorder (11.1%),
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TABLE 4. Adjusted Odds Ratios for Functional Impairment in Patients Hospitalized for Injuries Who Had or Did Not Have
Mild Traumatic Brain Injury and Psychiatric Disorders, by Functional Domain?®

Functional Domain

Physical Psychological
0Odds 0Odds

Diagnoses” N % Ratio 95% Cl p N % Ratio 95% CI p

Mild TBI 62 20.7 1.21 0.74-1.98 0.430 97 323 1.16 0.79-1.70 0.600
Mild TBI and PTSD 25 64.1 6.63 2.71-16.21 0.001 33 84.6 12.12 4.42-34.34 0.001
Mild TBI and depression 35 68.6 12.71 5.47-29.54 0.001 43 84.3 16.27  6.55-40.40 0.001
Mild TBI and anxiety 34 50.7 5.51 2.65-11.45 0.001 53 79.1 11.09 5.43-22.14 0.001
Mild TBI and substance use 5 20.0 1.16 0.32-4.18 0.82 14 56.0 3.12 1.21-8.04 0.020
Mild TBI and any disorder 44 45.4 6.89 3.41-13.94 0.001 68 70.1 10.52 5.65-19.58 0.001
No Mild TBI and any disorder 46 34.3 5.12 2.56-10.27 0.001 70 59.3 6.19  3.59-10.67 0.001

?Analyses controlled for age, pain rating at time of assessment, prior psychiatric illness, type of trauma, and Injury Severity Score.

°TBI=traumatic brain injury; PTSD=posttraumatic stress disorder.

substance abuse (9.9%), PTSD (9.7%), agoraphobia (9.7%),
social phobia (6.9%), panic disorder (5.9%), and obsessive-
compulsive disorder (3.5%). Overall, 175 patients (22.2%)
had a psychiatric diagnosis at 12 months that they had
never had before (patients with mild TBI, 24.8%; patients
with no TBI, 20.5%). The most common new diagnosis at
12 months was depression (11.6%), followed by generalized
anxiety disorder (9.5%), PTSD (7.0%), agoraphobia (6.5%),
social phobia (5.0%), panic disorder (3.5%), obsessive-
compulsive disorder (2.3%), and substance abuse (2.5%).

There was considerable change in diagnostic status
over time; only 59.9% of those with an anxiety disorder at
12 months had an anxiety disorder at 3 months, 54.7% of
those with depression at 12 months had depression at 3
months, and 34.6% of those with substance use disorder
at 12 months had this condition at 3 months.

In terms of psychiatric comorbidity, it is noteworthy
that 68.9% of all patients with psychiatric diagnoses at
12 months did not have a diagnosis of PTSD. Only 8.9%
of PTSD cases at 12 months occurred without any comor-
bid disorders. Major depression (54.8%), anxiety disorders
(61.9%), and substance use disorders (84.0%) occurred
more often without PTSD than with PTSD. Major depres-
sion occurred without comorbid diagnoses in 24.2% of
depression cases, non-PTSD anxiety disorders occurred
without comorbid diagnoses in 32.3% of anxiety cases,
and substance use disorders occurred without comorbid
diagnoses in 54.3% of substance use cases. More patients
with a new psychiatric disorder (N=94, 38.4%) were in-
volved in litigation at 12 months than those without a new
disorder (N=95, 17.6%; %*=39.79, N=785, p=0.001; odds ra-
tio=1.96, 95% CI=1.61-2.39).

Table 3 presents the adjusted odds ratios indicating the
risk of developing a psychiatric disorder if mild TBI was
present (with an adjusted alpha of 0.005 to accommodate
multiple comparisons). After controlling for the effects of
type of traumatic injury, Injury Severity Score, pain rat-
ing at time of assessment, and presence of a pretrauma
psychiatric history, patients were more likely to develop
PTSD, panic disorder, agoraphobia, and social phobia at
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12 months if they had sustained a mild TBI than if they
had sustained injuries that did not involve a mild TBI.
Injury severity was not correlated with PTSD severity at
12 months.

Functional Impairment

Table 4 presents the percentages of patients who re-
ported functional impairment on the World Health Or-
ganization Quality of Life-Abbreviated Version scale and
the adjusted odds ratios for having impairment with mild
TBI and psychiatric disorders relative to patients with no
TBI or psychiatric disorders after controlling for type of
traumatic injury, Injury Severity Score, age, pain rating
at time of assessment, and prior psychiatric illness. Hav-
ing a mild TBI did not increase the likelihood of suffer-
ing functional impairment in any of the four domains. In
contrast, the combination of sustaining a mild TBI and
having any psychiatric disorder at 12 months resulted in
a marked increase in functional impairment. Injured pa-
tients who developed any psychiatric disorder 12 months
after the injury were two to four times more likely to suf-
fer functional impairment; the likelihood of suffering
functional impairment was comparable across patients
with a psychiatric disorder who did and did not sustain
a mild TBI.

To index the potential impact of impairment on subse-
quent psychiatric illness, we calculated the likelihood of
developing a psychiatric disorder at 12 months if func-
tional impairment (defined by the World Health Organiza-
tion Quality of Life-Abbreviated Version scale) was pres-
ent at 3 months, controlling for type of traumatic injury,
Injury Severity Score, age, prior psychiatric illness, pain
rating at time of assessment, and psychiatric illness at
3 months. This analysis revealed that participants were
more likely to develop a psychiatric disorder at 12 months
if they had physical (odds ratio=3.58, 95% CI=2.05-6.25),
psychological (odds ratio=5.08, 95% CI=3.23-8.00), social
(odds ratio=2.06, 95% CI=1.36-3.11), or environmental
(odds ratio=2.89, 95% CI=1.89-4.41) impairment in func-
tioning at 3 months.
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Functional Domain

Social Environmental
0dds 0Odds
N % Ratio 95% Cl p N % Ratio 95% Cl p
121 40.3 1.17 0.82-1.67 0.6 107 35.7 1.13 0.78-1.63 0.59

32 82.1 5.29 2.18-12.86 0.001 32 82.1 7.32 2.79-19.18 0.001
38 74.5 3.67 1.78-7.59 0.001 39 76.5 5.62 2.62-12.05 0.001
46 68.7 3.08 1.66-5.74 0.001 48 71.6 4.54 2.62-12.05 0.001
13 52.0 1.68 0.68-4.14 0.26 13 52.0 2.00 0.79-5.08 0.140
61 67.0 3.37 1.94-5.54 0.001 61 62.9 4.24 2.41-7.46 0.001
62 53.0 2.00 1.21-3.28 0.005 70 59.8 3.18 1.92-5.28 0.001

Mental Health Service Utilization

Only a minority of injury survivors (33.0%) who met cri-
teria for a psychiatric disorder at 12 months were receiving
mental health treatment for their condition (PTSD, 47.7%;
depression, 41.2%; anxiety disorder, 37.7%; substance use
disorder, 20.9%); 7.7% of patients who did not meet crite-
ria for a psychiatric disorder sought mental health treat-
ment in the month prior to the 12-month assessment. For
patients with a psychiatric disorder, more patients with a
mild TBI (21.4%) received mental health treatment in the
month prior to the 12-month assessment than patients
without a TBI (11.5%; %?=13.15, N=741, p=0.001; odds ra-
tio=2.09, 95% CI=1.39-3.12).

Discussion

Twelve months after traumatic injury, 23% of patients
developed a psychiatric disorder that they had never had
before. The most common new disorders were depression
(9%), generalized anxiety disorder (9%), PTSD (6%), and ag-
oraphobia (6%). Whereas these rates are lower than in popu-
lations exposed to violent traumatic events, such as terror-
ist attacks (9, 27), they are higher than rates observed in the
Australian population. Our overall rates of each disorder at
12 months are consistent with rates of PTSD and depression
in small studies of traumatic injury survivors (4-6, 28, 29). A
novel finding was that PTSD was not the most prevalent psy-
chiatric disorder after traumatic injury, and when PTSD did
occur, it typically occurred in the presence of another disor-
der. This finding challenges notions that PTSD is always the
primary psychiatric disorder after trauma. Although PTSD
is the predominant disorder after many types of traumatic
events that involve marked violence (9), it appears that a
broader range of disorders affect people after traumatic
injury. Although this study is limited by the lack of a non-
trauma-exposed comparison group, the risk of psychiatric
illness following traumatic injury is indicated by the obser-
vation that the rates of psychiatric disorders in this cohort
were at least five times greater than the point prevalence
yielded by general population studies in Australia (2).

Am | Psychiatry 167:3, March 2010

Patients with mild TBI were twice as likely to develop
PTSD, panic disorder, agoraphobia, or social phobia than
patients without TBI. Several explanations may account
for this pattern. First, biological models of anxiety disor-
der posit that fear is mediated by impaired regulation of
the amygdala by the ventral medial prefrontal cortex (30).
Damage to the frontal regions of the brain is common in
mild TBI; this damage may render these patients more
vulnerable to anxiety and depression because the neural
networks required to regulate emotions may be compro-
mised (31). Closed head injury can also result in damage
to the hippocampus and amygdala, which are also im-
plicated in anxiety disorders (32). The observed pattern
suggests that the effects of mild TBI may interact with the
stress associated with traumatic injury. It is interesting
that this pattern was not evident in relation to the devel-
opment of depression or generalized anxiety disorder; it
is possible that disorders that are more affected by fear
circuitry networks involving the medial prefrontal cortex
and amygdala are more prone to adverse effects of mild
TBI than depressive responses (33). This interaction may
explain why mild TBI following nontraumatic injuries
(e.g., sports injuries) does not typically result in anxiety
disorders. We also note that mild TBI was associated with
greater injury severity and with motor vehicle accidents;
although we controlled for these factors, it is possible that
extraneous factors associated with mild TBI contributed
to higher rates of anxiety disorders, so this finding should
be considered tentative until it is replicated in future
studies.

Although previous studies have reported decreased
quality of life following mild TBI (34), this study provides
evidence that sustaining a mild TBI does not directly lead
to greater functional impairment after traumatic injury.
The likelihood of functional impairment increased signif-
icantly in patients with psychiatric disorders, regardless
of the presence of mild TBI. This finding accords with re-
cent evidence that mild TBI does not predict subsequent
health problems in military personnel after controlling
for the effects of PTSD and depression (35, 36). Compari-
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sons between the present study and recent military stud-
ies must be qualified, however, given differing approaches
to assessing mild TBI. In contrast to the criteria we used,
the current military screening protocol identifies a mild
TBI if an individual endorses any questions concerning
losing consciousness, being dazed, or not recalling the
injury (35).

Rates of psychiatric disorders did not decrease be-
tween 3 months and 12 months after the traumatic in-
jury. Although this finding contrasts with many studies
that suggest that PTSD gradually remits over time (37),
the pattern is consistent with evidence that rates of psy-
chiatric disorders may be maintained or even increase
over time after combat in military settings (38) and after
massive disasters in civilian settings (39). These observa-
tions have been attributed to the persistent stressors that
occur in the aftermath of these traumatic events, which
may erode the resources available to manage the adverse
consequences (40). In addition to ongoing stressors that
are known to compound posttraumatic adjustment (41),
ongoing problems directly attributable to the injury may
add to the maintenance of psychiatric disorders through-
out the first year. This interpretation is supported by our
observation that impairment at 3 months predicted psy-
chiatric illness at 12 months, even after controlling for
psychiatric illness at 3 months. Whereas rates of anxiety
and depressive disorders remained constant over time,
approximately half of participants with either an anxiety
or a depressive disorder at 12 months did not have the
disorder at 3 months. This pattern may reflect the pos-
sibility that some people who meet criteria at one time
become subsyndromal (or vice versa) over time. Alterna-
tively, it may suggest significant change in the psychologi-
cal responses of people throughout the initial year after
traumatic injury.

Only a minority of patients (33%) with a psychiatric
disorder sought mental health treatment in the month
prior to the 12-month assessment. This finding is consis-
tent with the general observation that most people with
mental disorders do not seek mental health assistance
after trauma (42). The finding that patients with mild TBI
sought mental health services more often than patients
without TBI may reflect a tendency for people who sus-
tain a mild TBI to receive more health service attention.
We asked patients if they had received mental health as-
sistance in the previous month, and it is possible that they
consulted mental health professionals prior to the last
month. Overall, this finding raises concerns about the lim-
ited professional assistance given to traumatically injured
people with psychiatric disorders.

Our follow-up clinical assessments were conducted via
telephone rather than in a face-to-face format; however,
comparisons indicate that telephone and personal inter-
views have high levels of agreement (43). Our design did
not allow us to determine the extent to which psychiat-
ric disorders contribute to impaired quality of life or vice
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versa. The fact that patients who did not participate in the
follow-up were on average younger and less severely in-
jured than those who did may have skewed the findings
since it is possible that these characteristics presaged a
better prognosis. Although it is understandable that pa-
tients with psychiatric disorders may be likely to seek
compensation, there is a possibility that litigation-seeking
may contribute to patients reporting the presence of psy-
chiatric illness. We also note that the sample focused on
patients who were admitted to hospitals and were severely
injured; it is possible that rates of psychiatric disorders are
not as high for patients with less severe injuries who are
treated in emergency departments and discharged. Final-
ly, our approach of reporting new cases of each disorder
may be overly conservative because there is evidence that
prior PTSD is a significant risk factor for subsequent onset
of PTSD (44).

This study highlights the significant mental health
needs experienced by about one-third of survivors of trau-
matic injury. It is apparent that public health initiatives are
needed to address the huge mental health burden caused
by the psychiatric effects of such injuries. New approaches
that facilitate early identification of emergent psychiat-
ric disorders and prompt early interventions to prevent
psychiatric illness might facilitate optimal recovery from
traumatic injuries.
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