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Incidence and prediction of psychiatric morbidity after a motor
vehicle accident in Japan: The Tachikawa Cohort of Motor Vehicle

Accident Study

Yutaka Matsuoka, MD, PhD; Daisuke Nishi, MD; Satomi Nakajima, MD, PhD; Yoshiharu Kim, MD, PhD;

Masato Homma, MD; Yasuhiro Otomo, MD, PhD

Objectives: To assess hoth the incidence of new-onset psychi-
atric illness after involvement in a motor vehicle accident in
Japan for comparison with Western data and the predictors of
psychiatric morbidity and posttraumatic stress disorder (PTSD)
evaluated immediately after the accident.

Design: Prospective cohort study of injured patients assessed
immediately and 4-6 wks after involvement in a motor vehicle
accident.

Setting: Intensive care unit in a teaching hospital in Tokyo,
Japan.

Patients: Total of 100 consecutive patients with motor vehicle
accident-related injuries (mean Injury Severity Score, 11.2; mean
Glasgow Coma Scale, 14.5; age, 18-69 yrs) admitted to the
intensive care unit. Patients with traumatic brain injury, suicid-
ality, current psychiatric or neurologic illness, or cognitive im-
pairment were excluded.

Measurements: An extensive clinical interview and evaluation
of vital signs, sociodemographic variables, previous traumatic
events, family history of psychopathology, Impact of Event Scale—
Revised, Hospital Anxiety and Depression Scale, Clinician-Admin-
istered PTSD Scale, and Mini-International Neuropsychiatric In-
terview.

Results: A total of 31 patients showed some form of new-onset
psychiatric illness at thie 4- to 6-wk follow-up. The majority of

“fllnesses consisted of depression (major depression, n = 16;

minor depression, n = 7) and PTSD (full PTSD, n = 8; partial
PTSD, n = 16). Other illnesses included alcohol dependence (n =
3), obsessive—compulsive disorder (n = 2), agoraphobia (n = 2),
and social phobia (n = 1). Both psychiatric morbidity and PTSD
were predicted by a sense of life threat (odds ratio, 4.2 and 6.2,
respectively), elevated heart rate (odds ratio, 1.6 and 1.7), and
higher Impact of Event Scale—Revised intrusion subscale score
(odds ratio, 1.1 and 1.1).

Conclusion: This study showed that psychopathology and
PTSD after a motor vehicle accident in Japan is common and that
the incidence is within the range of that in Western countries. A
combination of a sense of life threat, heart rate, and Impact of
Event Scale—Revised intrusion subscale allowed for significant
prediction of psychiatric morbidity and PTSD. (Crit Care Med 2008;
36:74-80)

Kev Worps: accidents; injury; critical care; depression; post-
traumatic stress disorder

ccording to the Global Burden
of Disease Study (1), in the year
2020, the top three contributors
to worldwide burden of disease
are expected to be ischemic heart disease,
major depression, and motor vehicle acci-
dents (MVAs). In Japan, about 10% of new
patients requiring admission to emergency
departments have severe physical injuries
resulting from MVAs (2), and advances in
injury care systems have increased the
number of seriously injured people who are

able to survive their injuries (3). During the
past decade, increasing attention has been
devoted to psychiatric morbidity after phys-
ical injury.

Despite increasing data on the nature
and prevalence of psychiatric sequelae af-
ter accidental injury, a review of the med-
ical literature indicates that several issues
still remain to be clarified. First, most
research has focused on posttraumatic
stress disorder (PTSD); however, MVA
survivors also develop other psychiatric

illness, such as depressive disorder (4-8),
panic disorder, generalized anxiety disor-
der, simple phobia, travel anxiety (6, 8,
9), and substance-use disorder (8). It may
be useful for the patients’ recovery fur-
ther down the road to screen for general
psychopathology rather than a specific
psychiatric disorder early on because we
know that psychopathology interferes
with somatic recovery (10) and social re-
integration (11). Second, the prevalence
of PTSD, as determined by structured
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clinical interviews among >100 subjects
in separate studies, has been found to
differ considerably across countries. It
varied dramatically from 5-53% at 1-4
months postinjury: 5-9% in Switzerland
(7) and Australia (8); 18-30% in Israel
(4), 25-39% in the United States (12-14),
and 53% in France (15). Although meth-
odologic problems contributed to the dis-
parate findings (16), cross-cultural and
population differences might explain
some of this variance, as was found in
depression research (17).

Insufficient knowledge of the phe-
nomenology of acute responses to acci-
dental injury may be partly associated
with the lack of effective secondary pre-
vention against the development of psy-
chiatric illness. Therefore, we utilized the
Tachikawa Cohort of MVA Study, a pro-
spective, longitudinal, 3-yr follow-up
study conducted at a teaching hospital, to
investigate the incidence, prediction, and
course of and protection against psychi-
atric illness in a sample of patients with
MVA-related injuries. The primary aim of
the present study was to report the inci-
dence of psychiatric illness after MVA ac-
cidents among survivors participating in
the Tachikawa Cohort of MVA Study dur-
ing the first 25 months of recruitment.
The secondary aim was to establish a pre-
dictive model for early identification of
persons at risk for developing overall psy-
chiatric illness and PTSD.

METHODS

Participanls were selecled from the
Tachikawa Cohort of MVA Study, which was
approved by the institutional review board and
ethics committee of the National Disaster
Medical Center, Tokyo. The geographic area of
the National Disaster Medical Center covers a
population of 1,700,000, and the Department
of Critical Care and Traumatology is respon-
sible for providing level 1 trauma care. The
inclusion criteria were 1) MVA-related severe
physical injury causing a life-threatening or
critical condition, 2) consecutive admittance
to the intensive care unit at the Department of
Critical Care and Traumatology, 3) an age
between 18 and 69 yrs, and 4) a native Japa-
nese speaking ability. The exclusion criteria
were 1) diffuse axonal injury, brain contusion,
or subdural or subarachnoidal bleeding de-
tected by computed tomography and/or mag-
netic resonance imaging, because the pres-
ence of traumatic brain injury creates
considerable diificulties when assessing psy-
chological responses to injury; 2) cognitive
impairment, defined as a score of <24 on the
Mini-Mental State Examination (18, 19); 3) cur-
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Figure 1. Enrollment and follow-up of study participants. MVA, motor vehicle accident; 7,, initial |

assessment; 7., follow-up assessment.

rent schizophrenia, bipolar disorder, substance-
use disorder, or epilepsy before the MVA; 4)
marked serious symptoms such as suicidal ide-
ation, self-harm behavior, dissociation, or a se-
vere physical condition that prevented the pa-
tient from tolerating the interview; and 5) living
or working at a location >40 km from the Na-
tional Disaster Medical Center.

Participants in the present study were re-
cruited between May 31, 2004, and June 22,
2006. During this period, 213 patients met the
entry criteria and were asked to participate in
the study. After a complete description of the
study, written informed consent was obtained
from 188 patients (88.3%). The median num-
ber of days between the MVA and the initial
assessment was 3 days (range, 0-22 days). Of
the 188 patients, 122 participated in the fol-
low-up. The final sample with complete longi-
tudinal data consisted of 100 patients. It was
performed a median of 39 days (range, 2857
days) after MVA, Figure 1 shows a flow chart of
patients included and excluded from the
study. Demographic, medical, and psychoso-
cial characteristics at initial assessment are
shown in Tables 1 and 2.

Patients who refused to participate in the
study (n = 25) did not differ significantly from
those who participated (n = 188) in terms of
sex, age, Injury Severity Score (ISS) (20), Glas-
gow Coma Scale (21), or situation surround-
ing injury in the MVA. Those who dropped out
of follow-up were likely to be men, alcohol
drinkers, smokers, to have fewer years of ed-
ucation, less severe injury, and fewer posttrau-
matic symptoms, as detailed elsewhere (D
Nishi, Y Matsuoka, S Nakajima, et al., unpub-
lished observations).
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Procedure and Measures. The initial as-
sessment was conducted after the cessation of
intravenous narcotic administration; repeated
assessments of consciousness using the Mini-
Mental State Examination were performed by
trained research nurses or trained psychia-
trists. The assessments included general so-
ciodemographics, detailed information about
the MVA, vital signs at admission, family his-
tory of psychopathology, a sense of life threat
during the MVA, loss of memory regarding the
MVA, feeling of self-reproach, pain, previous
traumatic events, and involvement in previous
MVAs. Psychometric instruments included the
Impact of Event Scale-Revised (IES-R) (22,
23) and the Hospital Anxiety and Depression
Scale (24, 25).

Trained psychiatrists conducted the fol-
low-up face-lo-face assessmenls al 4-6 wks
after MVA. Structured interviews were admin-
istered to assess psychiatric morbidity. PTSD
was diagnosed using the Clinician-Adminis-
tered PTSD Scale (26). Participants were
deemed to have partial PTSD if they fulfilled
only two out of the three symptom criteria (B
{re-experiencing], C [avoidance], D [hyper-
arousal]), and criteria A-1 (stressor), E (dura-
tion), and F (impairment) according to the
Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, Text Revision
(DSM-IV-TR) (27). Other common psychiatric
illnesses were diagnosed using the Mini-
International Neuropsychiatric Interview (28,
29). Minor depression was defined according
to the criteria of DSM-IV-TR of the presence of
either a depressed mood or a loss of interest
and a total of 2—-4 depressive symptoms (27).
Pre-accident common psychiatric illness was
retrospectively assessed by the Mini-Interna-
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Table 1. Demographic characteristics of patients with motor vehicle accident (MVA)—related injuries

at initial assessment (n = 100)

Variables

Age, mean years * SD (range)
Sex, female
Situation during MVA
Driver (vehicle or motorcycle)
Passenger, bicyclist, or pedestrian
Highest level of education
Junior high school
High school
Junior or technical college
Universily or more
Marital status
Married or having a partner
Never married
Divorced or widowed
Living alone
Employment status
Paid worker (full- or part-time)
Student
Unpaid work (homemaker, retired)
Annual income, JPY
<5 million
5-10 million
>10 million
Unknown
Smoker
Having pain
History of traumatic events
Involvement in previous MVAs
Sense of life threat during MVA
Loss of MVA-related memory
Feelings of self-reproach
History of psychiatric illness
Family history of psychopathology

n %
37.0 = 16.1 (18-69)
29 29.0
63 63.0
37 37.0
22 22.0
30 30.0
26 26.0
22 22.0
41 41.0
49 49.0
10 10.0
26 26.0
71 71.0
18 18.0
11 11.0
45 45.0
29 29.0
6 6.0
20 20.0
49 49.0
93 93.0
80 80.0
61 61.0
27 27.0
28 28.0
51 ) 51.0
31 31.0
22 22.0

JPY, Japanese yen.

Table 2. Medical and psychosocial characteristics of patients with motor vehicle accident—related

injuries at initial assessment (n = 100)

Variables n Mean SD Median (Range)
Glasgow Coma Scale at admission 100 15.0 (3-15)
Heart rate at admission, beats/min 100 84.4 17.7
Systolic BP at admission, mm Hg 100 134.6 272
Diastolic BP at admission, mm Hg 100 75.4 22.5
RR at admission, breaths/min 100 ) 20.0 {12-39)
Injury Severity Score 100 9.0 (1-41)
IES-R
Total score 100 20.4 145 18.5 (0-59)
Intrusion 100 6.0 (0-23)
Avoidance 100 6.0 (0-24)
Hyperarousal 100 7.5(0-17)
HADS
Total score 96 10.7 72 9.0 (0-29)
Anxiety 96 4.0 (0-15)
Depression 97 5.0 (0-16)

n, varied according to the number of patients who completed the assessment; BP, blood pressure;
RR, respiratory rate; IES-R, Tmpact of Event Scale-Revised; HADS, Hospital Anxiety and Depression

Scale.

tional Neuropsychiatric Interview. A random
sample of 30 cases assessed by two raters was
used to assess interrater reliability. The rating
for the current diagnosis of psychiatric illness
was reliable. All participants were given a gift
voucher for their participation after each as-
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sessment (1,000 Japanese yen for the initial
interview and 5,000 Japanese yen for the fol-
low-up interview).

Statistical Analyses and Predictive Model.
Psychiatric morbidity (at least one diagnosis of
psychiatric illness, including minor depres-
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sion or partial PTSD) and PTSD syndrome
(full PTSD and parlial PTSD) at 4-6 wks post-
accident was considered as the primary out-
come. For establishment of a model predicting
primary outcome, we selected 11 potential
variables, based on the following theoretical
considerations: women, history of psychiatric
illness, previous trauma, family history of psy-
chopathology, and lower education level.
These are well-established pretraumatic risk
factors across trauma type (30, 31). Education
level was converted into three dummy vari-
ables according to the Japanese educational
system. In brief, we used graduation from jun-
ior high school as a reference (0); we assigned
1 to graduation from high school, 2 to grad-
uation from junior or technical college, and 3
to graduation from university or more. A
sense of life threat is a trauma-related percep-
tion that has been reported to predict PTSD
(31) and psychiatric morbidity (32). A feeling
of self-reproach is a more subjective variable
that has been reported to predict PTSD (33).
Early posttraumatic psychopathology was en-
tered in the equation using the IES-R intru-
ston subscale (7, 32). Heart rate (HR) per 10
beats/min was included because the related
literature showed an association between ele-
vated HR and PTSD, albeit a controversial one
(34-39). Finally, ISS per 10 points and situa-
tion during MVA (driver’s position or other
position, including passenger, bicyclist, and
pedestrian) was chosen as the objective acci-
dent-related variable. Comparisons by psychi-
atric morbidity and PTSD syndrome status
were made using univariate logistic regression
analysis, and any associations with potential
predictor variables were quantified using odds
ratios (OR) and 95% confidence intervals
(95% CI). Multivariate logistic regression
analysis was used to examine the association
of psychiatric morbidity (n = 100) and PTSD
syndrome (n = 93) with 11 potential predic-
tors. Sample size was changed in logistic re-
gression analysis for PTSD syndrome because
we excluded patients with psychiatric illness
except for PTSD. All statistical analyses used
two-tailed tests. Statistical significance was es-
tablished at p < .05. All data analyses were
performed using SPSS statistical software ver-
sion 14.0J for Windows (SPSS, Tokyo, Japan).

RESULTS

Trauma-Related Psychiatric Morbid-
ity. The overall incidence proportion of
new-onset psychiatric illness at 4—6 wks
after MVA was 31% (95% CI, 21.9-40.1;
n = 31). The majority of illnesses con-
sisted of depression and PTSD. A total of
16 patients met the criteria for major
depression and seven patients for minor
depression. There were 16 patients who
met the criteria for partial PTSD and
eight patients for full PTSD. The remain-
ing diagnoses were split among alcohol
dependence (n = 3), obsessive—compul-
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