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Trauma and Antisocial behavior:
An association with sexual abuse in males

Toshihiko MATSUMOTO
Center for Suicide Prevention, National Institute of Mental Health, National
Center of Neurology and Psychiatry

The present paper addressed the close association between traumatic experiences and antisocial behaviors in juvenile
delinquents based on the researches the author had conducted in juvenile institutes such as a juvenile classification
home and reformatory. According to our studies, male and female adolescents incarcerated in juvenile institutes were
more frequently victimized by various traumatic events than ordinary high-school students. Particularly, female inmates
matkedly showed severe suicidal tendencies including self-injury, suicidal ideation, and suicidal attempt, probably
associated with such traumatic experiences. Male inmates victimized by sexual abuse also showed the same extent of
suicidal tendencies and trauma-related psychiatric symptoms including PTSD symptoms, depression and dissociation
as female victims. Many of them also showed deviations of sexual behavior. This appears to indicate the possible
pathway which leads child victims to adult perpetrators. [130 words]
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Towards an Explanation of Inconsistent Rates of
Posttraumatic Stress Disorder across Different
Countries: Infant Mortality Rate as a Marker of
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Not only has accidental injury been shown to account for a
significant health burden on all populations, regardless of age, sex
and geographic region [1], it is also an important risk factor for
posttraumatic stress disorder (PTSD). Recent epidemiological
studies using consecutive patients have reported inconsistent
findings in the prevalence of accident-related PTSD in developed
countries. For instance, PTSD prevalence at 4-12 months after
accident was in the range of 17-32% in the UK [2], US [3] and Is-
rael [4], but at considerably lower rates of 10.4% in Australia [5],
8.5% in Japan [6], and 1.9-3.1% in Switzerland [7, 8]. In a recent
study by Schnyder et al. [8] published in Psychotherapy and Psy-
chosomatics, the authors discussed that intercultural differences
playan important role in the development of PTSD. We agree with
their suggestion that local environmental factors, such as socio-
economic and cultural components, and health care systems are
also important. In this context, Babones [9] showed an unam-
biguously positive correlation between income inequality and
population health including infant mortality (an indicator of so-
cial circumstances and basic population health) at country level.
The aim of the present study was to reveal the prevalence of PTSD
at 6 months’ follow-up in our prospective study [10] and to exam-
ine the relation between infant mortality rate and prevalence of
PTSD in the reliable cross-country data available.

A total of 300 patients consecutively admitted to the intensive
care unit (ICU) of a teaching hospital in Tokyo due to accident-
related injury were enrolled in the study and were assessed short-
ly after admission and 6 months after their accident. The main
outcome measure was the Clinician-Administered PTSD Scale
[11, 12]. The method and sociodemographic and clinical informa-
tion have been presented in an earlier publication [10]. Briefly, the
majority of participants were men (77.7%), the average (£ SD) age
was 36.5 = 15.0 years, the average (£SD) Injury Severity Score
[13] was 9.1 * 7.9, and the median Glasgow Coma Scale score [14]
was 15.0 (range 3-15).
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One hundred and six (35.3%) of the 300 patients completed a
face-to-face follow-up interview at 6 months. All patients met
the stressor criterion Al. Six patients (5.7%, 95% confidence in-
terval = 1.3-10.1) met all other criteria for accident-related PTSD
including A2, and the mean (£SD) CAPS total score of these
6 patients was 57.8 * 16.1. However, in the present report, we
adopted the manner of omitting item 8 (psychogenic amnesia in
criterion C) when making the diagnosis of PTSD [15], because we
were often unable to differentiate organic from psychogenic am-
nesia. For reference purposes, 8 (7.5%) patients met criteria for
PTSD when item 8 was included in making the diagnosis of
PTSD.

We examined the cross-country relationship between infant
mortality rate and prevalence of PTSD. Methodologies which in-
cluded the consecutive recruitment of accidentally injured pa-
tients in emergency departments or intensive care units, prospec-
tive design, and assessment according to internationally accepted
diagnostic criteria suggest the validity and comparability of these
data. Studies were excluded if they included help-seeking patients,
patients recruited from police records, or all patients with trau-
matic brain injury. The data from seven studies undertaken in six
developed countries (UK, US, Israel, Australia, Switzerland and
Japan) [2-8] as well as our current data were used. We used data
for the prevalence of chronic PTSD (4-12 months after the acci-
dent) because spontaneous remission is relatively common within
3 months of a traumatic event. Although self-reported question-
naires are likely to result in elevated PTSD estimates, we used
large-scale data from the US and the UK [2, 3] for comparison.
The infant mortality rates in each country for the year when each
study was conducted or submitted to the journal were used [16].

The relation between infant mortality rate and prevalence of
accident-related PTSD was nonlinear (fig. 1). On the basis of
model fit, the best fitting was obtained with the quadratic model
(R%=0.82, p = 0.01), though a linear model was acceptable (R? =
0.60, p = 0.02). Infant mortality rate is well known to be associ-
ated with levels of basic health care, well-developed technology,
and medical advances. These rates are also commonly included
as part of standard of living evaluations in economics. There are
many cultural differences among the six countries such as popu-
lation density, ethnic background, founding history, dietary hab-
it, and residential setting. The present study showed a plausible
explanation for the observed discrepancy in the prevalence of
PTSD following injury. These observations may provide clues re-
garding the estimated prevalence of accident-related PTSD and
ways to reduce the number of patients that do develop PTSD.

The present Japanese study has methodological strengths, in-
cluding consecutive sampling and standardized assessment.
However, we also consider important limitations related to repre-
sentativeness, such as sampling from only one hospital and a rel-
atively high dropout rate. Furthermore, a higher prevalence of

— 271 —



All authors declare no conflict of interests with this work. We
thank Mss. Noguchi, Sakuma, Sano, Akutsu and Kamoshida for
their research assistance.

N
o
o

 O’Donnelietal.[5] (AUS) /
Hamanakaetal.[6](JPN) & /

Prevakéné éf‘éﬁrénic PTSD ( )

Fig. 1. Infant mortality and prevalence of chronic PTSD following
accidental injury. In a multinational comparison of data, correla-
tion using the quadratic model indicates a potentially substantial
interaction between prevalence of PTSD at 4-12 months follow-
ing accidental injury and infant mortality rate for the year in
which the study was finished or the manuscript was received for
publication. *Self-reported measures for PTSD were applied.

—

-

w

References

Krug EG, Sharma GK, Lozano R: The global burden of injuries. Am J
Public Health 2000;90:523-526.

MayouR, Bryant B, Ehlers A: Prediction of psychological outcomes one
year after a motor vehicle accident. Am J Psychiatry 2001;158:1231-
1238.

Zatzick DF, Rivara FP, Nathens AB, Jurkovich GJ, Wang J, Fan MY,
Russo ], Salkever DS, Mackenzie EJ: A nationwide US study of post-
traumatic stress after hospitalization for physical injury. Psychol Med
2007;37:1469-1480.

Shalev AY, Freedman S, Peri T, Brandes D, Sahar T, Orr SP, Pitman RK:
Prospective study of posttraumatic stress disorder and depression fol-
lowing trauma. Am J Psychiatry 1998;155:630-637.

O’Donnell ML, Creamer M, Pattison P: Posttraumatic stress disorder
and depression following trauma: understanding comorbidity. Am |
Psychiatry 2004;161:1390-1396.

Hamanaka S, Asukai N, Kamijo Y, Hatta K, Kishimoto J, Miyaoka H:
Acute stress disorder and posttraumatic stress disorder symptoms
among patients severely injured in motor vehicle accidents in Japan.
Gen Hosp Psychiatry 2006;28:234-241.

Schnyder U, Moergeli H, Klaghofer R, Buddeberg C: Incidence and pre-
diction of posttraumatic stress disorder symptoms in severely injured
accident victims. Am J Psychiatry 2001;158:594-599.

Schnyder U, Wittmann L, Friedrich-Perez ], Hepp U, Moergeli H: Post-
traumatic stress disorder following accidental injury: rule or exception
in Switzerland? Psychother Psychosom 2008;77:111-118.

9 Babones SJ: Income inequality and population health: correlation and
PTSD is well known among women in the general population [17] causality. Soc Sci Med 2008;66:1614-1626. ) A
as well as among motor vehicle accident survivors [2]. Therefore, 10 MatsuokaY, Nishi D, Nakajima S, Yonemoto N, Hashimoto K, Noguchi
our low rate of PTSD seems to have been affected by the small E Homma M, Otomo Y, Kim Y: The Tachikawa cohort of motor ve-
. . . . icle accident study investigating psychological distress: design, meth-
proportion of womeninour sample. In conclusion, thlS_StudY gave ods and cohort profiles. Soc Psychiatry Psychiatr Epidemiol 2009;44:
a concrete sociocultural explanation for the observed discrepancy 334-340
in the prevalence of PTSD across countries. This explanationmay 11 Blake DD, Weathers FW, Nagy LM, Kaloupek DG, Gusman ED, Char-
work in terms of preventing PTSD. ney DS, Keane TM: The development of a clinician-administered PTSD
scale, ] Trauma Stress 1995;8:75-90.
Acknowledgments 12 Asukai N, Hirohata S, Kato H, Konishi T: Psychometric properties of
This work was supported by grants (Research on Psychiatric the Iapanese»langqage version of the clinicign—administered PTSD
and Neurological Disease and Mental Health: 16190501, 19230701 scale for DSM-IV (in Japanese). Jpn J Traumatic Stress 2003;1:47-53.
and 2030701) from the Japanese Ministry of Health, Labor, and 2 113;;( ;'rms‘l;,sg_gl;;ll B: The tofury severlty ssore: an updates, T Traum
Welfare. Dr. Matsu_okell has rece.lved research support from the 14 Teasdale G, Jennett B: Assessment of coma and impaired conscious-
JST, CREST. Dr. Nishi has received research support from the ness: a practical scale. Lancet 1974;ii:81-84.
Mental Health Okamoto Foundation and Toray Industries Inc. 15 Hepp U, Moergeli H, Buchi S, Bruchhaus-Steinert H, Kraemer B, Sen-
Dr. Yonemoto has received research support from the Japan Soci- sky T, Schnyder U: Post-traumatic stress disorder in serious accidental
ety for the Promotion of Science and the Japanese Ministry of injury: 3-year follow-up study. Br J Psychiatry 2008;192:376-383.
Health, Labor and Welfare. Dr. Nakajima has received research 16 United Nations: Population, Resources, Environment and Develop-
support from Research Institute for Social Safety, Japan. She is a ment: The 2005 Revision. United Nations, 2008.
17 Kessler RC, Sonnega A, Bromet E, Hughes M, Nelson CB: Posttrau-

member of a support program for victims of traffic accidents and
an intellectual special member in the Council for the Promotion
of Measures for Crime Victims within in the Cabinet Office, Gov-
ernment of Japan. Dr. Kim has received research support from the
Japanese Ministry of Health, Labor, and Welfare, JST, CREST, and
a grant from Japanese Glaxo Smith Klein pharmaceutical com-
pany for serving as a director for the clinical trial of paroxetine
for PTSD. He has been a speaker for Glaxo Smith Klein, Pfizer,
Meiji Pharmaceutical, Yoshitomi and Meiji Yasuda Insurance Co.

Letter to the Editor

matic stress disorder in the national comorbidity survey. Arch Gen
Psychiatry 1995;52:1048-1060.

Yutaka Matsuoka

Department of Adult Mental Health

National Institute of Mental Health

National Center of Neurology and Psychiatry

4-1-1 Ogawahigashi, Kodaira, Tokyo 187-8553 (Japan)

Tel. +81 42 346 1975, Fax +81 42 346 1986, E-Mail yutaka@ncnp.go.jp

57

— 272 —



Soc Psychiatry Psychiatr Epidemiol (2008)

DOI 10.1007/500127-008-0438-6

ORIGINAL PAPER

Yutaka Matsuoka * Daisuke Nishi - Satomi Nakajima - Naohiro Yonemoto * Kenji Hashimoto *
Hiroko Noguchi - Masato Homma * Yasuhiro Otomo * Yoshiharu Kim

The Tachikawa cohort of motor vehicle accident study
investigating psychological distress: design, methods

and cohort profiles

Received: 24 July 2008 / Accepted: 11 September 2008 / Published online: 25 September 2008

B Abstract Background The Tachikawa cohort of
motor vehicle accident (TCOM) Study has been car-
ried out in Tokyo since 2004. This study examined the
association of medical and psychosocial variables
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evaluated shortly after admission to the acute critical
care center with long-term psychiatric morbidity risk
in patients with accidental injuries. Methods Between
May 2004 and January 2008, patients with accidental
injury consecutively admitted were recruited to the
TCOM Study. Psychiatric morbidity as a primary
endpoint was measured using a structured clinical
interview at 1, 6, 18 and 36 months after involvement
in a motor vehicle accident (MVA). The baseline
investigation consisted of self-administered question-
naires concerning acute psychological responses and
personality. Medical information was obtained from
patients’ medical charts. Various socio-demographic
data, health-related habits and psychosocial factors
were assessed by interview. To examine potential
biomarkers of psychological distress, blood samples
were collected. Results Out of 344 patients who were
asked to participate in this study, 300 (87%) patients
with MVA-related injury were enrolled. Correspond-
ing rates for the questionnaires on psychological re-
sponses and blood sampling were 98-99 and 79%,
respectively. The cohort sample was composed of 78%
men; the median age was 34 years; and 45% of the
participants were motorcycle drivers. Conclu-
sions The TCOM Study should prove useful for
researchers examining the association between bio-
psychosocial variables and psychological distress and
may contribute to the formation of a framework for
providing care for patients with MVA-related injury.

i Key words motor vehicle accident - severe in-
jury - cohort study - post-traumatic stress disor-
der - psychiatric morbidity

Introduction

Over the past decade, increasing attention has been
devoted to psychiatric morbidity following physical
injuries [7, 24, 30, 34, 38, 44]. This kind of research is
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essential, because advances in injury care systems
have increased the number of seriously injured people
who are able to survive their injuries and can be as-
sisted to recover through rehabilitation [21]. For in-
stance, nearly one-third of injured patients appear to
develop trauma-related psychiatric illness and the
major diagnoses are post-traumatic stress disorder
(PTSD) and major depressive disorder (MDD) [15, 30,
34, 38]. MDD and PTSD are independent sequelae of
traumatic events, have similar prognoses, and interact
to increase distress and dysfunction [38]. Both should
be targeted by early treatment interventions and by
neurobiological research [38]. Injuries affect all pop-
ulations, regardless of age, sex, income and geographic
region. From a global perspective, it was estimated
that approximately 16% of the world’s burden of dis-
ease was attributable to injury in 1998 [19]. In par-
ticular, injuries attributable to motor vehicle accidents
(MVAs) are expected to be the third contributor to
worldwide burden of disease by the year 2020 [27], and
already the leading injury-related cause of death
among youth is MVA [19]. However, there is as yet no
valid epidemiological study examining psychiatric
morbidity after a MVA in Japan. Furthermore, this
important issue has been neglected because of lack of
investigator and mental health resources.

We therefore deployed several trained research
nurses, a resident psychiatrist and a research psychia-
trist in an acute critical care center to overcome the
barrier to study implementation. Then we designed and
implemented a cohort study which is called the Tac-
hikawa cohort of motor vehicle accident (TCOM) Study.
The aims of the TCOM Study were to (1) identify the
prevalence of PTSD, MDD and other common psychi-
atric diagnoses at 1, 6, 18 and 36 months following

Table 1 Existing large cohort studies evaluating the prevalence of psychiatric morbidity after injury

MVA, (2) identify factors that increase risk of poor
psychiatric outcomes, and (3) examine other post-in-
jury outcomes including quality of life and posttrau-
matic growth. We assumed that the factors associated
with psychiatric outcome would be heart rate, brain-
derived neurotrophic factor (BDNF), omega-3 fatty
acids, sense of life-threat, intrusive memory, negative
cognitive appraisal, harm avoidance temperament,
resilience to stress, litigation, and physical impairment.
The unique point of this cohort is the collection of
serum samples from baseline to follow-up. In an earlier
interim publication, we presented psychiatric morbidity
at 1 month post-injury in one part of the entire sample
[23]. We believe that even observational research
should be reported transparently so that readers can be
updated on what was planned, performed and found,
and what conclusions were drawn. In 2007, the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) statement was released [47]
and in accordance with this statement, we disclose here
the study design prior to publishing follow-up data.
This transparency is important, because the primary
endpoint should not be changed conveniently accord-
ing to the follow-up data. Concealing the design or
changing the endpoint renders comparability difficult.

This paper describes the design and implementa-
tion of the TCOM Study and presents baseline
observations. We also describe the study methods in
detail, including recruitment of the cohort, data col-
lection methods, and our active follow-up system. We
believe that the information described here can pro-
vide a background for future reports from the TCOM
study and may give practical information for com-
parison with existing large studies [15, 30, 34-38, 44—
46] (see review in Table 1).

No. number of patients from whom written informed consent was obtained, /SS injury severity scale, NA not assessed, PTSD post-traumatic stress disorder
CAPS clinician administered PTSD scale, SCID structured clinical interview for DSM, HADS hospital anxiety and depression scale

MINI mini-international neuropsychiatric interview
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Methods

B Study setting and requirement procedure

The TCOM Study was approved by the Institutional Review Board
and Ethics Committee of the National Disaster Medical Center
(NDMC), Tokyo. The geographic area of the NDMC has a popu-
lation of 1,700,000, and its acute critical care center is responsible
for level 1 trauma service. Admission to an acute critical care center
as defined by the NDMC refers to an admission to an intensive care
unit on an emergency basis.

Participants admitted to the acute critical care center of the
NDMC between 30 May 2004 and 8 January 2008 (about
44 months) were recruited consecutively. First, we took part in a
daily conference held at the acute critical care center and reviewed
the medical and nursing records of newly admitted patients; sec-
ond, with the permission of the physicians, we screened eligible
patients. Baseline investigations (T;) were conducted after the
cessation of intravenous narcotic administration; repeated assess-
ments of cognitive function using the mini-mental state examina-
tion (MMSE) [12] were performed by trained research nurses or
trained psychiatrists. After enrollment, patients underwent a short
physical examination, and then completed questionnaires and
interviews. All participants were given a gift voucher (1,000 JPY [9
USD]) for their participation after each assessment. The median
number of days between the accidents and the baseline assessments
was 2.3 days (range = 0-23). After providing a complete descrip-
tion of the study, written informed consent was obtained from
every patient.

i Eligibility criteria

The inclusion criteria were as follows: (1) MVA-related severe
physical injury causing a life-threatening or critical condition; (2)
consecutive admittance to the acute critical care center; (3) age
between 18 and 69 years; and (4) native Japanese speaking ability.
The exclusion criteria were as follows: (1) diffuse axonal injuries,
brain contusion, and subdural and subarachnoidal bleeding de-
tected by computed tomography and/or magnetic resonance
imaging (with the exception of concussion), because the presence
of traumatic brain injury creates considerable difficulties when
assessing psychological responses to injury; (2) cognitive impair-
ment, defined as a score of <24 on the MMSE; (3) currently suf-
fering from schizophrenia, bipolar disorder, drug (non-alcohol)
dependence or abuse, or epilepsy prior to MVA; (4) marked serious
symptoms such as suicidal ideation, self-harm behavior, dissocia-
tion, or a severe physical condition preventing the patient from
tolerating the interview; and (5) living or working at a location
more than 40 km from NDMC.

i Baseline data and specimen collection

The assessments included general socio-demographics, detailed
information about the MVA, injury severity score (ISS) [5], glasgow
coma scale (GCS) score [42], status during the MVA (e.g., vehicle
driver), vital signs first recorded on admission to the emergency
room, lifestyle, family history of psychopathology as determined in
a structured interview, a sense of life-threat during the MVA as
determined in the structured interview, feeling of self-reproach,
loss of memory regarding the MVA (defined as having a score of
<2.1 on the Gil’s Memory of Traumatic Event Questionnaire) [15],
pain as measured subjectively on a Likert scale, performance status
as defined by the Eastern Cooperative Oncology Group [31], con-
sumption of alcohol prior to the MVA as determined in the
structured interview, and involvement in previous MVAs. The
psychometric instruments used were the impact of event scale re-
vised (IES-R) [4, 49], the hospital anxiety and depression scale
(HADS) [20, 51], the peritraumatic dissociative experience ques-

tionnaire (PDEQ) [22], the peritraumatic distress inventory (PDI)
[8], the temperament and character inventory [9, 18], the stress
coping inventory [11] and the social support questionnaire [14, 33].
At the beginning of study, the PDEQ and PDI were not in fact
included among the assessment tools, but were added in the middle
of the study.

Serum collection

To examine the potential biomarkers of psychobiological distress
and resilience (brain-derived neurotrophic factor, omega-3 fatty
acids, neuropeptide Y, dehydroepiandrosterone, dehydroepian-
drosterone sulfate, and cortisol) and its predictive value with regard
to successful adaptation to extreme stress, 10-mL blood samples
were drawn at baseline (T;) and follow-up investigations.
Serum samples from the subjects were collected between 10:00-12:00
or 14:00-17:00 before meals, and then stored in separate —80°C
freezers.

@ Primary, surrogate and secondary endpoints
at follow-up investigations

Table 2 shows the measures utilized, their content area, and the
occasions on which they were used. Briefly, follow-up investiga-
tions were planned at 1 month (T3), 3 months (T3), 6 months (T4),
9 months (Ts), 18 months (Ts), and 36 months (T;) after MVA.
The measures of the primary and surrogate endpoints are reviewed
briefly below. We used telephone, e-mail and letter to correspond
with the participants, and made an appointment or asked them to
answer the questionnaire 2 weeks before the next investigation. As
a general rule we allowed 4 weeks as the range of the investigation
period. To maintain the response rate, we planned to distribute a
seasonal newsletter to the participants at 2, 4 and 13 months after
MVA. It contained a flow chart of the study, greeting and a short
feature about seasonal news written by investigators.

Psychiatric diagnoses

Trained psychiatrists conducted the follow-up face-to-face assess-
ments at 1, 6, 18, and 36 months after MVA. PTSD was diagnosed
using the Clinician Administered PTSD Scale [6]. PTSD was diag-
nosed using the “1-2” rule (i.e., diagnostic criteria were met for
each symptom if frequency >1 and intensity >2) [50]. 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 (duration), and F
(impairment) according to the diagnostic and statistical manual of
mental disorders, 4th edition, text revision (DSM-IV-TR) [3]. Other
common psychiatric illnesses were diagnosed using the Mini
International Neuropsychiatric Interview (MINI) with the exception
of the 2 modules pertaining to PTSD and antisocial personality
disorder [32, 39]. Minor depressive disorder was defined according
to the criteria of DSM-IV-TR for the presence of either a depressed
mood or a loss of interest and a total of 2-4 depressive symptoms
[3]. Psychiatric morbidity (at least one diagnosis of psychiatric ill-
ness, including minor depression or partial PTSD) and PTSD syn-
drome (full PTSD and partial PTSD) at 6 months post-accident were
considered as the primary endpoint. Psychiatric morbidity and
PTSD syndrome at 1 and 18 months post-accident were also of
interest. Pre-accident common psychiatric illness was retrospec-
tively assessed using the MINI. Regarding to the incidence of MVA-
related psychiatric illness that is identified as occurring post-trau-
ma, the retrospective structured interview provides the opportunity
to exclude those who had a psychiatric illness at the time of injury.
A random sample of 30 cases assessed by two raters (one
conducting the interview and one observing) was used to assess

133

— 275 —



Table 2 Content areas and Instru-
ments

|

T, baseline, T, 1 month after MVA, T; 3 months a

i L

fter MVA, T, 6 months after MVA

Ts 9 months after MVA, T5 1.5 years after MVA, T 3 years after MVA
*Taken among patients who had certain MVA-related memory from the middle of the study

inter-rater reliability. The ratings for three major diagnoses of PTSD
syndrome, depression, and alcohol-related disorder were reliable,
with kappa values of 1.0, 0.9, and 1.0, respectively. In addition, in
case that the participant met the criteria of psychiatric morbidity,
we did not treat him or her by ourselves during the follow-up period
but rather referred him or her to an independent physician.

Psychological distress

To assess psychological distress, the IES-R [4, 49] and HADS [20,
51] were administered. HADS [20, 51] includes a 7-item anxiety
subscale and a 7-item depression subscale for assessing general
psychological distress for the preceding week. Each item is rated on
a scale of 0-3, with high scores denoting greater psychological
distress. On the other hand, the IES-R [4, 49] assesses the level of
symptomatic responses to a specific traumatic stressor (MVA in
our study) in the past week. The degree of distress for each item is
rated on a 5-point scale, ranging from 0 = not at all to 4 = ex-
tremely. There are three subscales (i.e., intrusion, avoidance, and
arousal).

Quality of life

To assess the level of functioning of the subjects, the Medical
Outcomes Study 36-Item Short Form Health Survey (SF-36) [13, 25]
was administered. The SF-36 is based on a conceptual model
consisting of physical and mental health constructs, and is designed
to measure perceived health status and daily functioning. It con-
sists of 36 items scored in the following 8 domains; physical
functioning, role-physical functioning, bodily pain, general health
perception, vitality, social functioning, role-emotional functioning,
and mental health [48].

The scores of the IES-R, HADS, and SF-36 were considered as
the surrogate endpoint. Other measures considered as the sec-
ondary endpoint are shown in Table 2. Briefly, to assess a resilience
to stress and the capacity to cope with it, the Sense of Coherence
Scale [1, 2, 40] was administered. To assess positive psychological
change against the traumatic event and examine the relationship
between posttraumatic psychopathology and growth, the post-
traumatic growth inventory [41, 43] was administered. To examine
the value of cognitive appraisal on posttraumatic psychopathology,
the posttraumatic cognitions inventory [10, 28] was administered.
Furthermore, ad hoc questionnaires were used to assess service use,
litigation and perceived loss.

B Tracking those lost to follow-up

Participants considered “lost to follow-up” were determined pri-
marily from (1) returned mailed invitations for follow-up investi-
gations by the Japan Post Service as “undeliverable” or “moved, no
forwarding address”, (2) those who refused our offer to keep par-
ticipating in the study on three consecutive occasions, and (3)
inability to get hold of the participants by phone or e-mail.
Establishing communication by telephone and e-mail was aban-
doned if unsuccessful after three attempts on three different days
and at two different times (midday or evening).

i Potential sources of bias

First, data were obtained from only one teaching hospital in the
suburbs of Tokyo. From our clinical impression, the proportion of
MVA occurring during motor sports or leisure time was higher in
our sample than that actually observed in central Tokyo. In relation
to sample characteristics, there are not a little cases of one-car
accidents involving a motorcyclist, which allows us to examine the
difference in incidence of PTSD between one-car accidents and
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others types of accident. Second, many patients had to be excluded
due to age (under 18 or over 70) and traumatic brain injury, which
may limit the generalizability and clinical relevance of the study.

i Sample size

In previous epidemiological studies, the incidence of overall psy-
chiatric morbidity at 12 months post-injury varied from 21 to 26%
[30, 34]. On the basis of our pilot investigation, we estimated that
the incidence of overall psychiatric morbidity at 6 months post-
injury would be 25% and the width of the 95% confidence interval
would be 15%. According to the formula [16], 128 subjects were
needed. However, the dropout rate in our pilot investigation using
a mail questionnaire was 54% at 6 months post-injury. Therefore,
we needed to recruit at least 280 subjects at the initial investigation.

Results

Nine thousand five hundred and eleven patients were
admitted to the ICU of NDMC during the study per-
iod. Figure 1 shows a flow chart of the patients in-
cluded and excluded from the study. Although
dissociation is a frequent psychopathological symp-
tom in the early aftermath of trauma, exclusion due to
massive dissociation occurred only rarely (n = 1).
After giving a complete description of the study,
written informed consent was obtained from 300

patients (87.2%). The patients who refused to partic-
ipate in the study (n = 44) did not significantly differ
from those who participated (n = 300) in terms of
sex, age, ISS score [5], GCS score [42], or status
during the MVA. The median number of days be-
tween the accident and T, was 2.0 (range = 0-23,
mean = 3.8, SD = 4.2). Demographic, behavioral and
medical characteristics, and acute psychological dis-
tress at T; are shown in Tables 3, 4, and 5. The cor-
responding rates for the HADS and the IES-R were 98
and 99%, respectively. Of 300 participants, serum
sample was obtained from 237 (79%) patients at T;.

Discussion

The most important contribution of this study that
can be drawn from the data presented is that this is
the first and largest Japanese cohort of patients with
MVA-related injuries recruited and investigated.
Cross-country differences including societal attitude
toward trauma, levels of basic health care, accessi-
bility to medical services, and inequality of income
distribution or wealth distribution might play
important roles in the development of PTSD. Second,
we collected not only psychosocial variables but also

Fig. 1 Enrollment of study |

Total patients admitted to Intensive Care Unit (n=9,511) I

participants l

I Admitted patients with MVA injuries (n = 886)

|,—__—

Yy
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y
[ CompletedT, (n=300) |

[ 7,(1 month after MVA) |
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l Te (1.5 years after MVA) |
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A
Did not meet criteria (n =386)

Not assessed (n=156)

> 69 years old (n = 62) Died (n=76)
< 18yearsold (n=134) Discharged before screen
Traumatic brain injury (n =116) (n=80)

Cognitive impairment (n=7)
Neuropsychiatricillness (n = 13)
Severe physical condition (n = 6)
Not a Japanese speaker (n =9)
Marked serious psychiatric
symptoms (n =3)

Living or working far from the
hospital (n = 36)
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Table 3 Baseline demographics of 300 cohort members

SD standard deviation, MVA motor vehicle accident

serum samples. Except for our study, only Vaiva et al.
have collected blood samples and investigated plasma
gamma amino-butyric acid levels in 108 patients with
MVA-related injuries as a predictive factor for sub-
sequent PTSD [45, 46]. Longitudinal cohort studies of
posttraumatic stress provide an optimal method for
exploring the course of PTSD and for examining its
potential predictors; thus, we will be able to report the
long-term consequence of MVA-related injuries and
find new valid biomarkers for estimating the devel-
opment of post-trauma psychiatric morbidity.

It has also been reported in the US that a large
proportion of the population are involved at some
time in a life-threatening accident (men 25%, women
14%) [17]. In Japan, as an example, about 10% of new
patients requiring admission to an acute critical care
center have severe physical injuries resulting from
MVAs [29]. Furthermore, according to the National
Comorbidity Survey Replication [26], an estimated
53.4% of adults in the US have 1 or more of the
psychiatric or physical problems assessed in the sur-
vey. People with psychiatric or physical problems
reported an average 32.1 more role-disability days in
the past year than those without psychiatric or
physical problems, which is equivalent to nearly 3.6
billion days of role disability in the population.
Musculoskeletal disorders and major depression had
the greatest effects on disability days. Therefore, this

Table 4 Baseline behavioral characteristics of 300 cohort members

SD standard deviation, MVA motor vehicle accident
%included first- and second-degree relatives

study will undoubtedly provide valuable public health
data for future policy making for human health.

Swiss and Australian samples in previous similar
and valid studies are useful for comparative purposes
[30, 36] (see review in Table 1). All three sample
populations were comparable with the present study
in terms of sample size (n = 300), follow-up duration
(3 years), the ISS score (median = 8, range, 1-48),
and the primary endpoint and instruments (CAPS).
More specifically, the present cohort study showed no
difference in gender ratio (men 78%, women 22%) or
mean age (36.5 years, SD = 15.0) from the three
previous studies [30, 36]. Furthermore, our study
showed no difference in other demographic charac-
teristics such as marital status, living arrangement,
employment status, and educational level from the
Swiss studies [36]. Three samples differed in terms of
the timing of baseline assessment; 2.0 days in the
present study, 5.0 days in the Swiss studies [36] and
7.7 days in the Australian study [30]. Furthermore,
the questionnaire assessing initial psychological dis-
tress was not identical to those in the previous studies
[30, 36] and is likely to be non-comparable; however,
IES-R and HADS data showed low levels of psycho-
logical distress at baseline. Finally, the unique point of
our cohort is that we use serum samples.
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Table 5 Baseline medical characteristics and acute psychological distress of
300 cohort members

No. varied according to the number of patients who completed the assessment,
SD standard deviation

BP blood pressure, RR respiratory rate, /ES-R impact of event scale-revised, HADS
hospital anxiety and depression scale

The present study has a strong methodology. First,
a significant point to be emphasized is that, in addi-
tion to the assessment of PTSD, a broader area of
outcomes were evaluated, including the number of
psychiatric diagnoses, quality of life and posttrau-
matic growth. Second, we used both a standardized
structured interview and self report scales in a face-
to-face interview. The limitation of the present study
is that the range of interval between admission and
the time of initial assessment might have been wide.
Further studies are needed to address such an issue.
On the other hand, another advantage of the present
study is that we could estimate the response rate at
baseline investigation (i.e., 87%). This sufficient re-
sponse rate was probably due to the close collabora-
tion with the emergency department and the diligent
recruitment by trained research nurses.

In conclusion, the results of future investigations
on the bio-psychosocial variables associated with the
psychiatric morbidity may have scientific and public
mental health implications. It has been suggested that
cohort studies may be the most rational way of
choosing specific interventions to be tested in future
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clinical trials. The results of the present study may
also help guide healthcare providers in providing care
for injured patients with post-trauma psychiatric
morbidity.
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“Matsuoka Y et al. (2008) The Tachikawa cohort of motor vehicle acci-
dent study investigating psychological distress: design, methods and
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find the corrected table below:

Table 3 Baseline demographics of 300 cohort members

SD standard deviation, MVA motor vehicle accident

The publisher apologises for any inconvenience caused by this mistake.

139

— 281 —

96¥ 4ddS



RC 2
PSYCH
ROYTAL COLLEGE OF
PSYCHIATRISTS

B l P The British Journal of Psychiatry I

Mental disorders and termination of education in high-income
and low- and middle-income countries: epidemiological study

S. Lee, A. Tsang, J. Breslau, S. Aguilar-Gaxiola, M. Angermeyer, G. Borges, E. Bromet, R. Bruffaerts, G.
de Girolamo, J. Fayyad, O. Gureje, J. M. Haro, N. Kawakami, D. Levinson, M. A. Oakley Browne, J.
Ormel, J. Posada-Villa, D. R. Williams and R. C. Kessler

The British Journal of Psychiatry 2009 194: 411-417
Access the most recent version at doi:10.1192/bjp.bp.108.054841

Supplementary  "Data supplement”
data http://bjp.rcpsych.org/cgi/content/full/194/5/411/DC1

Reprints/  To obtain reprints or permission to reproduce material from this paper, please
permissions write to permissions@rcpsych.ac.uk

You can respond  http://bjp.rcpsych.org/cgi/eletter-submit/194/5/411
to this article at

Email alerting  Receive free email alerts when new articles cite this article - sign up in the box at
service the top right corner of the article or click here

Downloaded  bjp.rcpsych.org on December 27, 2010
from Published by The Royal College of Psychiatrists

To subscribe to The British Journal of Psychiatry go to:
http://bjp.rcpsych.org/subscriptions/

— 283 —



BJP h The British Journal of Psychiatry (2009)
Syc 194, 411-417. doi: 10.1192/bjp.bp.108.054841

Mental disorders and termination of education
in high-income and low- and mlddle mcome

Background

Studies of the impact of mental disorders on educational
attainment are rare in both high-income and low- and
middle-income (LAMI) countries.

Aims
To examine the association between early-onset mental
disorder and subsequent termination of education.

Method

Sixteen countries taking part in the World Health
Organization World Mental Health Survey Initiative were
surveyed with the Composite International Diagnostic
Interview (n=41688). Survival models were used to estimate
associations between DSM-IV mental disorders and
subsequent non-attainment of educational milestones.

Results

In high-income countries, prior substance use disorders were
associated with non-completion at all stages of education
(OR 1.4-15.2). Anxiety disorders (OR=1.3), mood disorders

countries: epidemiological study

S.lee A Tsang,J Breslau, S. Aguilar-Gaxiola, M. Angermeyer, G. Borges E Bromet,
R. Bruffaerts, G. de Gtroiamo J. Fayyad, O. Gureje, J. M. Haro, N. Kawakami, D. Levmson
M. A Oakiey Browne, J. Ormel, J. Posada~\f|ﬂa D. R. Williams and R. C. Kessler

(OR=1.4) and impulse control disorders (OR=2.2) were
associated with early termination of secondary education. In
LAMI countries, impulse control disorders (OR=1.3) and
substance use disorders (OR=1.5) were associated with early
termination of secondary education.

Conclusions

Onset of mental disorder and subsequent non-completion of
education are consistently associated in both high-income
and LAMI countries.
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Studies of mental disorders may underestimate the long-term
adverse consequences of such disorders owing to a dominant
focus on disability contemporaneous with the acute phases of
disease. Of particular concern is the impact of mental disorders
on educational attainment, an important determinant of adult life
chances in both high-income and low- and middle-income
countries.” Early-onset mental disorders (LAMI) — i.e. those
beginning in childhood or adolescence — may increase the risk
of early termination of education.”” The latter has been shown
to have adverse life-course consequences on individuals, such as
poor health, as well as societal consequences, such as greater
demand on social welfare entitlements. Early termination of
education also affects the standard of living, social mobility and
upbringing of citizenship. Because of these connections between
mental disorders and educational attainment, mental health
should be a focus of concern in the discussion of policy on
education and workforce development. To date, studies of mental
disorders and subsequent educational attainment have been
limited to the USA and New Zealand. These studies found
significant associations between mental disorders and subsequent
early termination of education at all levels from primary through
tertiary education, with stronger associations for substance use
disorders and disorders of impulse control, such as attention-
deficit hyperactivity disorder (ADHD) or conduct disorder, than
for anxiety or mood disorders, such as generalised anxiety
disorder or major depression.”® None the less, it is unclear whether
these preliminary findings are similar across a broader range of
high-income countries or in countries where national healthcare
and educational institutions are less developed.

Method

This study was part of the World Mental Health (WMH) Survey
Initiative, a project of the World Health Organization (WHO) that
aims to obtain accurate cross-national information about the
prevalence, risk factors, impairment, pattern of treatment and
societal cost of mental disorders in both high-income and LAMI
countries (www.hcp.med.harvard.edu/wmh/). Recent WMH
studies on the social consequences of mental disorders have
demonstrated that mental disorders have more adverse effects
on role functioning than most physical diseases,’ and that
untreated mental disorders have substantial adverse effect on the
number of out-of-role days and work functioning.® Our study
examines the association between mental disorders and termin-
ation of education, which is another important indicator of
human capital development.

Sample

Using the WMH Survey Initiative version of the WHO Composite
International Diagnostic Interview (CIDI, version 3.0),” 16 cross-
sectional surveys were carried out in seven countries classified as
LAMI - China (Beijing and Shanghai), Colombia, Lebanon,
Mexico, Nigeria, South Africa and Ukraine — and nine countries
classified as high-income — Belgium, Germany, Israel, Italy, Japan,
The Netherlands, New Zealand, Spain and the USA (online
Table DS1). The assignment of country developmental status
was based on a cut-off of 0.9 on the Human Development Index.'°
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All surveys were based on either multistage, clustered area
probability household samples or individuals randomly selected
from national registers. All interviews were carried out face to face
by trained lay interviewers. The western European surveys were
carried out jointly.'' The weighted average response rate was
70.8%.

Internal subsampling was used to reduce respondent burden
by dividing the interview schedule into two parts. Part 1 included
the core diagnostic assessment of mental disorders. Part 2
consisted of a detailed risk-factor questionnaire (including years
of education and indicators of childhood and family adversity)
and a series of diagnoses of secondary interest. All respondents
completed part 1 (n=113216). Respondents who met criteria
for any mental disorder, as well as a probability sample of
those who did not, were administered part 2 of the interview,
except in Israel and South Africa where all respondents completed
both parts. Data for part 2 respondents were weighted by the
inverse of their probability of selection for part 2 of the interview
to adjust for differential sampling. Analyses in this article were
based on the weighted part 2 subsample (n=41688). Additional
weights were used to adjust for differential probabilities of
selection within households and to match the samples to
population sociodemographic distributions.

Measures

The WMH CIDI is a fully structured diagnostic interview for
assessing mental disorders and collecting detailed information
about the risk factors, impairment, consequences and treatment.’

Mental disorder status

Four categories of mental disorders were considered: anxiety
disorders (generalised anxiety disorder, specific phobia, panic
disorder and/or agoraphobia, post-traumatic stress disorder,
separation anxiety disorder and social phobia); mood disorders
(major depressive disorder, dysthymia and bipolar disorder);
behaviour/impulse control disorders (intermittent explosive
disorder, conduct disorder, oppositional defiant disorder and
ADHD); and substance use disorders (alcohol and drug abuse
and dependence). Disorders were assessed using the definitions
and criteria of DSM-IV."> The CIDI organic exclusion rules were
imposed in making all diagnoses. For each disorder retrospective
age-at-onset reports, on both important symptoms and full
syndromes, were obtained using a specially designed series of
questions to minimise response bias. Such data were important
in analysing the association between onset of prior mental
disorders and subsequent termination of education.

Educational attainment

Respondents were asked how many years of education they had
completed. Although countries varied in the age of starting school
and the duration of each stage of education, we standardised the
stage of education within country by years of education. We
assumed an orderly academic progression and defined four
educational milestones as follows: finishing primary education,
finishing secondary education, entry to tertiary education and
graduation from tertiary education (including university or other
higher levels of education after secondary education). The
standardisation of these educational stages across countries was
performed with information supplied by researchers from all
participating countries. Data on childhood adversities, collected
through questionnaires on risk factors included in the survey
instrument, were included as covariates because of their known
association with both educational attainment and risk of mental
disorders.">'* These adversities included three forms of child

maltreatment (physical abuse, sexual abuse, neglect), three forms
of loss of parents (parental death, parental divorce, other parental
loss), three forms of parental psychopathology (parental mental
disorder, parental substance use, antisocial personality disorders),
family violence, family economic adversity and severe childhood
physical illness (further information about the questionnaire is
given in online Table DS2). Respondents who met the criteria
specified for a given adversity before the age of 18 years were
coded as having experienced childhood family adversity. We then
estimated the risk of early termination of education attributable to
mental disorders, controlling for childhood adversities, within
each of the 16 countries studied.

Training and field procedures

The WHO translation protocol was used to translate instruments
and training materials. Experienced CIDI trainers in the USA
trained bilingual supervisors in each country. The surveys were
conducted in the local official languages of the survey sites by
trained lay interviewers. Two surveys were carried out in bilingual
form (Dutch and French in Belgium; Russian and Ukrainian in
Ukraine). In Nigeria, interviews were conducted in the four
languages (Yoruba, Hausa, Igbo and Efik) used in the respective
regions where the survey was carried out. Consistent interviewer
training documents and procedures were used across surveys.
People who could not speak the survey languages were excluded.
Standardised descriptions of the goals and procedures of data
use and its protection, and the rights of respondents were
provided in both written and verbal forms to all potentially
eligible respondents before their verbal informed consent to
participate was obtained. Quality control protocols, described in
detail elsewhere,'> were standardised across countries to check
on interviewer accuracy and to specify data cleaning and coding
procedures. The institutional review board of the organisation
that coordinated the survey in each country approved and
monitored compliance with procedures for obtaining informed
consent and protecting participants.

Statistical analysis

Data on the age at onset of each disorder were combined with
information on educational attainment to fit a discrete-time
survival model in which disorders were treated as time-varying
predictors of early termination of schooling.'® Each year of
education was treated as a separate observational record with a
dichotomous outcome variable,!”'® i.e. whether the respondent
prematurely terminated (coded 1) or completed (coded 0)
schooling in that year. The resulting data array consisted of
494063 person-year observations (equivalent to a median of 12
years of education for each of the 41 688 respondents).

Models of the association between mental disorders and
subsequent early termination of education included respondents’
childhood family adversities, statistical controls for birth cohort
(age at the time of interview), dummy variables for countries,
and sociodemographic variables related to both educational
attainment'® ' and mental disorders.”* These included measures
of family of origin, socioeconomic status (standardised years of
education of parents), respondents’ and their families’ place
of birth (i.e. whether respondents were born in their country of
residence, whether their parents/grandparents wre born in their
country of residence). Individual country-level models differed
from one another owing to differences in the covariate
information collected in the surveys. Respondents’ place of birth
was not included in surveys in Beijing, Shanghai, Colombia,
Lebanon, Mexico, Nigeria and South Africa. Parental neglect,
death and divorce were not included in the models for Europe
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and New Zealand. To accommodate these differences in covariate
information across the surveys, the number of childhood family
adversities for each person-year was summed and standardised
by person-year within each country. We then compared countries
by including these individual measures and their interactions with
country.

To estimate the societal-level associations of mental disorders
with educational attainment, we used logistic regression equations
to predict termination prior to each of the educational milestones
from predictors including all the control variables listed above and
binary indicators for individual mental disorders. On the basis of
these equations we calculated the population attributable risk pro-
portion using the difference between average predicted probability
of completing the milestone with and without mental disorders.

Separate models were estimated for each of the 17 disorders
and 4 disorder categories described earlier. In addition, we
estimated models for any mental disorder and for composite
disorders (no disorder v. exactly one disorder, exactly two
disorders, or three or more disorders). The relationships between
mental disorders and subsequent non-completion of each
educational milestone are presented as odds ratios. Odds ratios
greater (or less) than 1.0 are associated with greater (or lower)
chances of educational non-completion. With sociodemographic
variables controlled, an odds ratio of 2.0 can be interpreted as
showing that the odds of early educational termination among
people with a particular prior disorder were twice the odds of
termination among others. Confidence intervals and statistical
tests were calculated using the Taylor series linearisation method
as implemented in the SUDAAN software package (Software for
Survey Data Analysis, version 8.1 on UNIX-Solario/SUN OS) to
account for the complex sample design. Significance was assessed
using two-sided tests at the 0.05 probability level.

Results

Prevalence of educational non-completion
The sample included 41688 individuals: 26 109 in high-income
countries and 15579 in LAMI countries (online Table DS1). In
the high-income countries a small minority (6%) did not
complete primary education; of those who did so, 24.7% did
not complete secondary education; 49.3% of those who completed
secondary school did not enter tertiary education; and 46.2% of
those who entered tertiary education left before completing 4 years
at that level.

Termination of education typically occurred earlier in the

LAMI countries than in the high-income countries: 16.6% of
the former sample did not complete primary education; 46.1%

Table 1 Prevalence of termination pr

Mental disorders and termination of education

of those who completed primary education left school before
completing their secondary education; 40.1% of those who com-
pleted secondary education did not enter tertiary education; and
55.1% of those who entered tertiary education did not complete
it (Table 1). In each sample, a small number of respondents
(289 in the high-income country sample and 342 in the LAMI
country sample) were still in secondary or tertiary education when
they were interviewed.

Association between mental disorder and early
termination

In the total sample of all surveyed sites, respondents with one or
more prior mental disorders of any type were significantly likely to
terminate secondary education (OR=1.2-1.3, Wald x*=38.5,
P<0.01) and tertiary education (OR=1.0-1.2, Wald ¥*=5.7,
P=0.02) before completion. Different patterns of association were
found between high-income and LAMI countries on the
association between mental disorders and early termination of
education. For instance, respondents having more disorders were
significantly associated with higher odds of early termination than
those having one disorder in high-income countries, but not in
LAMI countries. To take account of this variation we conducted
subsequent analyses separately for high-income and LAMI
countries.

High-income countries

Of the 68 associations between individual mental disorders and
subsequent termination of education in the high-income
countries examined, 40 associations showed statistically significant
odds ratios greater than 1.0. Table 2 shows the associations of the
four mental disorder categories; complete results are shown in
online Table DS3. For primary education, substance use disorders
showed a significant and strong association with early termination
at this stage (ORs 8.1-19.0), partly because of the small number of
respondents with such disorders. There were a few significant
associations between termination at this stage and disorders such
as post-traumatic stress disorder (OR=3.8, 95% CI 1.4-10.3),
dysthymia (OR=2.9, 95% CI 1.1-7.6) and oppositional defiant
disorder (OR=2.9, 95% CI 1.1-7.7).

Every disorder examined was significantly associated with ter-
mination prior to completion of secondary education among
those who completed primary education. However, the significant
associations with termination were less substantial for anxiety
(ORs 1.2-1.6) and mood disorders (ORs 1.4-1.7) than for impulse
control (ORs 2.0-3.6) and substance use disorders (ORs 2.4-3.9).
Drug abuse (OR=3.5, 95% CI 2.8—4.4) and dependence (OR=3.9,
95% CI 2.6-5.8) and conduct disorders (OR=3.6, 95% CI 2.5-4.9)

 to completion of four educational milestones

LAMI, low- and middie-income.

a. Censored obsewatfons represeﬁt respend’ents wha were 18 years old at the ﬁme of int i:ew, or were 19—21 years old and still at university.

High-income countries
Primary school 26109 1761 0 6.0 (0.2 6.0 (0.2)
Secondary school 24 348 6867 2 24.7 (0.4) 23.3(0.3)
Entry to tertiary education 17479 7744 130 49.3 (0.5) 34.9 (0.4)
Tertiary education 9605 4619 157 46.2 (0.7) 16.3 (0.3)
LAMI countries
Primary school 15579 2974 0 16.6 (0.4)
Secondary school 12605 6186 40 46.1 (0.6)
Entry to tertiary education 6379 2660 141 40.1 (0.8)
Tertiary education 3578 2038 161 55.1 (1.1)
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