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Previous studies of IED took no account of the viewpoints of cross-
cultural factors, in spite of the fact that behavioral problems related to
impulsivity-control are likely to be strongly affected by cultural
circumstances. In general, Japanese tend to more readily suppress
their emotions, (especially overt anger) than Westerners or other
Asian populations. This cultural proclivity may, to some extent, affect
plain behavioral problems such as IED among Japanese.

The purpose of the present study is to evaluate both a lifetime and
12-month prevalence of IED as well as the comorbidity of mood,
anxiety, and substance-related disorders with IED together with
associations with behavioral problems caused by commonly used
drugs, and suicidal ideation in a Japanese community sample based on
data specific to Japan that were collected between 2002 and 2006 as
part of the World Mental Health Surveys (WMH-] 2002-06 Survey)
(WHO World Mental Health Survey Consortium, 2004).

2. Methods
2.1. Subjects

Eleven community populations in Japan were selected as study sites in 2002-2006.
The sites included three urban cities and eight rural municipalities, At each survey site,
random sample was selected from residents aged 20 years or older based on a voter
registration list or a resident registry. Residents who could not speak Japanese, had
moved, died, or were hospitalized at the time of the survey were excluded, After a letter
of invitation was sent or a welfare commissioner sounded out a resident's opinion,
trained interviewers contacted the subjects and interviewed those who agreed to
participate in the survey using a standardized instrument. A total of 4,134 concerned
community residents participated during the study period. The final response rate was
estimated to be 55.1%, except in Nagasaki City where a different survey method had
been used (response rate 26%). The response rate at 10 sites ranged from 41 to 82%,

In the present survey, an internal sampling strategy was used to reduce a
respondent’s burden by dividing the interview into two parts (Kawakami et al,, 2005),
Part | included a diagnostic assessment, which all respondents were required to
complete. Part I covered information about the correlates of a disorder. A subsample of
part 1 respondents who met the criteria for any mental disorder, and a probabitity
subsample of approximately 10% of other respondents were given part If (n= 1,725).
As mentioned below, when we use information from part If data, the subjects should be
restricted to part Il only to compensate for the difference in weighted values between
parts | and IL. Thus, the present analyses principally included part I data, except for
analyses of the association between substance-related problems and IED,

To compensate for differences between the sample and population characteristics
due to frame under-coverage, non-response and sampling variability, all samples were
weighted to adjust for differential probabilities of selection and were post-stratified to
match the population distributions on the cross-classification for sex and age, for which
the non-response weight in a given group for sex and age was the inverse of the
response rate in this category (Kawakami et al,, 2005).

2.2, Assessments of mental disorders

22.1. Intermittent explosive disorder

Three or more lifetime anger attacks were required to apply the DSM-IV criterion A
for [ED requirement of “several attacks,” With special reference to the report by Kesster
et al. (2006) who used almost the same methods as ours, we also created a narrow
definition of lifetime 1ED that requires three attacks in the same year as described in
that paper. Furthermore, we created a *broad only” category which was defined as
three or more lifetime attacks without ever having as many as three attacks in a single
year. Similarly, a narrow definition of 12-month 1ED required three attacks in the past
12 months, whereas a broad definition required three lifetime attacks and at least one
attack in the past 12 months. Although Kessler et al. (2006) created “intermediate only”
and “broad only” categories, we did not use such categories because the numbers of
“intermediate enly” and “broad only” in our sample were three and one, respectively,
which was extremely few compared with those reported by Kessler et al, (2006).

DSM-IV criterion B for IED requires the aggressive “grossly out of proportion to any
precipitating psychosodial stressor,” and criterion C excludes the possibility that the
anger attack is caused by other mental or organic disorders as well as by the direct
effect of a substance. These criteria were ascertained according to the prescribed
interview procedures of World Mental Health Survey Initiative Version of the World
Health Organization Composite International Diagnostic Interview (WMH-CIDI)
described below.,

Impairment due to lifetime IED was assessed by property damage as well as the
number of times the respondent or someone sought medical attention due to an injury
caused by the respondent’s anger attacks. On the other hand, 12-month questions ask
respondents to rate the extent to which their IED interfered with their life and activities
during the past 12 months using the Sheehan Disability Scale {Leon et al., 1997), which
are visual analogue scale with 0-10 points that ask how much a disorder interfered with

home management, work, social life, and personal relationships. A score of seven or
more was defined as a severe or very severe condition,

2.2.2. Mood and anxiety disorders

The Mini-International Neuropsychiatric Interview (M.LN.1), which is widely used
as a convenient structured diagnostic interview, deals with 10 mental disorders which
can be categorized into mood and anxiety disorders, based on the standard of a 12-
month prevalence of 0.5% or more (Sheehan et al., 1998). Among these 10 categaries,
we used bipolar 1 and Il disorders instead of mania, Obsessive-compulsive disorder was
not assessed in the present survey, while post traumatic stress disorder was examined
in part il data. Therefore, we chose the following nine disorders for evaluating the
comorbidity of mood and anxiety disorders with IED: Anxiety disorders (panic disorder
[PD), agoraphobia with/without panic disorder [AGO], specific phobia [SP], social
phobia [SO]. and generalized anxiety disorder [GAD]): Mood disorders (major
depressive disorder [MDD], dysthymia {[DYS], and bipolar | and 1l disorders).

Details regarding factors such as training of interviewers, field procedures, and
survey instruments were given elsewhere (Kawakami et al., 2605), WMH-] diagnoses
are based on WMH-CID! (Kessler and Ostiin, 2008), a fully structured lay-administered
diagnostic interview that generates data on both the International Classification of
Diseases, 10th Revision (ICD-10) (World Health Organization, 1993) and DSM-1V
(American Psychiatric Association, 1994). In the present study, DSM-IV criteria were
used for diagnoses of the above mental disorders.

‘The diagnostic hierarchy rules of DSM-IV (National Comorbidity Survey, 2005) were
used for [ED, GAD, MDD, and DYS. Since there were very few subjects in the 12-month
prevalence category, we used the lifetime prevalence of these disorders for the analyses
regarding the comorbidity with IED. In addition, the association between the lifetime
prevalence of serious suicidal ideation and IED was also evaluated.

2.2.3. Substance use

In the same way as the comorbidity analyses of mood and anxiety disorders, the
associations between IED and final diagnosis of substance-related disorders by DSM-1V
criteria, such as alcohol abuse and dependence, drug abuse and dependence were also
evaluated according to the interview procedure of WMH-CIDY, in which each DSM-IV
item was transformed into corresponding question, The current interview list included
three categories of the relevant substances or drugs, i.e, every kind of beverage
containing alcohol (e.g., beer, wine, whisky, vodka), medical drugs (e.g. analgesics,
benzediazepines, methylphenidates), and some illegal substances in Japan (eg.
cannabis, cocaine, marijuana, heroin). These substances or drugs are listed in the
diagnostic criteria of substance-related disorders in DSM-IV.

Among these drugs, the commonly used medications that were readily available,
such as analgesics, tranquilizers (e.g, benzodiazepines), and methylphenidates were
possible agents affecting IED symptoms at the level of daily life. Hence, we evaluated
the relation between 1ED and the use of such drugs (except for medical purposes) by
relevant questions included in WMH-CIDL. Those drugs should be used for medical
purposes only according to a physician's instructions, because they can often cause
substance-related disorders such as dependence or abuse. The experiences of such drug
use were ascertained by showing the respondents a list of relevant drugs for supporting
their recall.

In addition, the association between a history of alcohol-related issues as well as
the possibility of their occurrence and IED was also evaluated. Such experiences
included troubles in coping with social or familial obstacles, interpersonal difficulties
caused by drinking, driving drunk, or having been arrested for that offence. Questions
regarding the above problems were also extracted from WMH-CIDI questions for the
diagnosis of alcohol abuse, In addition, these alcohol abuse and dependence symptoms
such as alcohol tolerance, withdrawal symptoms, or failure of temperance among
subjects with lifetime IED within the recent 12 months were confirmed. Harmful effects
due to drinking within the past 12 months were also assessed by questions regarding
five domains in physical or social impairments (i.e., harm to physical heaith, damage to
family, impulsive action with regret, breach of trust, and feeling of unhappiness).
Further, the comorbid status was evaluated between lifetime IED, and diagnoses of
alcohol abuse and dependence within one month.

The use of abviously illicit drugs such as cannabis, cocaine, or marijuana was not
taken into account because the characteristics of the drug users were considered not to
be representative of the general population (ie. extremely anti-social), and the
number of subjects available for analysis was very few.

2.3. Statistical analysis

Comparisons of courses or severities between narrow and *broad only’ groups in
lifetime IED were conducted by analysis of variance. In these comparisons and the
following descriptive analysis of 12-month IED, subjects who reported their number
of lifetime attacks to be more than (number of years with attacks x highest number of
annual attacks) or those with missing values of such variables were excluded
because their recollection of the cause of the anger attacks was considered to be
inaccurate {n ==25 for lifetime IED, and n =10 for 12-month IED).

Logistic regression analysis was used in the following three steps. First, bivariate
or multivariate logistic regression models were computed to determine the
association of lifetime and 12-month IED with demographic and personal
characteristics. In these regression models, analyses for IED and narrow 1ED were
conducted separately, because narrow IED is considered to be clinically more
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significant than IED or ‘broad only’ IED, In addition, analysis for *broad only’ lifetime
IED was conducted. Second, age-adjusted models of logistic regression were
computed to determine the association of a lifetime prevalence of IED with a
corresponding prevalence of mental diserders and suicidal ideatien, Analyses for
narrow IED and IED were conducted separately also in these models. However, the
number of lifetime ‘broad only’ IED (= 24) was too few to calculate the comorbidity
between ‘broad only' IED and those mental disorders. In those analyses, age was
categorized into the two strata of <50 or 50+. Third, multiple legistic regression
analysis was used to evaluate the association between drug use (except for medical
purpose) or alcohol-related problems and IED, This analysis was conducted in part i
samples since the relevant items used were restricted to that sub-sample. The
outcome variables were IED (or narrow IED) assessed by 12-month and lifetime
prevalence in the first and third analysis, with IED (or narrow IED) assessed by a
lifetime prevalence only being used in the second analysis. In the analyses regarding
narrow and ‘broad only’ IED, subjects with lifetime or 12-month IED but whose
number of attacks was unknown were deleted (n= 12 for lifetime narrow and ‘broad
only', one for 12-month narrow). The odds ratios (ORs) and their 95% confidence
intervals (Cls) were obtained from the corresponding logistic regression coefficients
and thelr design-adjusted standard errors.

Finally, we compared age of enset among subjects having IED and comorbid mental
disorders by a paired t-test separately for lifetime IED and lifetime narrow IED.

P-values (two-sided) less than 0,05 were considered statistically significant, All
computations were performed using the SAS software package, version 9.13 (SAS
Institute, Inc,, Cary, NC, USA).

2.4. Ethical considerations

Written informed consent was obtained from each respondent at each site, The
protocol of the present survey was approved by the Research Ethics Committee of
Okayama University (for the Okayama site), the Japan National Institute of Mental
Health (for the Kagoshima site), Nagasaki University {for the Nagasaki site), Yamagata
University (for the Yamagata site), and juntendo University (for Yokohama City).

3. Results

The subjects diagnosed with lifetime total IED numbered 52 for
men and 28 for women. Mean ages (95% Cis) at the onset of the
disease for men and women were 16.5 years (13.8-19.1), and
26.3 years (21.0-31.6), respectively. Only 4.2% of the subjects with
IED had ever consulted a doctor or a psychological counselor about
their anger attacks. On the other hand, 15 men and 12 women were
diagnosed with 12-month [ED.

Table 1 shows the course and property damage of lifetime IED,
according to narrow IED as well as DSM-1V IED. Although the narrow
group showed high number of attacks, the property damage and
medical attention were rather less. In comparison with ‘broad only’ IED,
narrow IED showed significantly higher number of lifetime attacks,
more years with attacks, and greater highest number of annual attacks
than ‘broad only’ IED (data not shown). Course and role impairment of
12-month 1ED are shown in Table 2. 76.5% of 12-month IED was
classified as narrow group, showing a high number of 12-month attacks.

Table 1
Course and property damage of lifetime DSM-IV IED and narrow 1ED.
IED Narrow IED*
Mean (SE) Mean (SE)
No. of cases 55 34
Course
No, of lifetime attacks 143 (32) 19.8 (4.7)
No. of years with attacks 8.1(10) 99(13)
Highest no, of annual attacks 95 (29) 14.7 (4.5)
Severity
Property damage, $° 11824 (544.7) 10242 (574.9)
Medical attention, per 100 cases® 70.7 (27.9) 59.6 (27.5)

2 Narrow [ED, three or more annual attacks in at least one year of life.

Subjects with missing values of the relevant items were excluded.

b Estimated cost of all the things ever damaged or broken in an anger attack
(converted into US dollars with yen/dollar exchange rate of November 20, 2009),
n =17 for narrow IED, 30 for IED.

¢ Number of times during an anger attack someone was hurt badly enough to need
medical attention per 100 cases of intermittent explosive disorder, n =29 for narrow
[ED, 44 for IED.

Table 2
Course and impairment of 12-month DSM-IV IED and narrow IED,
IED Narrow [ED*
No. of cases 17 13
12-month persistence, mean (SE)
No. of 12-month attacks® 17.1(8.7) 19.9 (10.1)
No. of weeks with attacks® 5.1 (0.7) 5.8 (0.8)
Severe or very severe role impairment®, £ (SE)
Home*® 00 00
Work! 00 0.0
Interpersonal® 14.1 (4.8) 175 (6.0)
Social® 74 (7.4) 92(9.2)
Any of the above 205 (11.8) 25.1 (144)

2 Narrow IED, three or more past 12-month attacks, Subjects with missing values of the
relevant items were excluded,

b =13 for narrow IED, 16 for IED.

€ n =12 for narrow IED, 15 for IED,

9 Sheehan Disability Scale.

& 51 =12 for narrow JED, 16 for [ED.

n =10 for narrow IED, 14 for IED.

There were, however, no subjects with severe or very severe role
impairment in home or work due to their anger attacks.

The lifetime and 12-month prevalence of IED according to personal
and demographic factors are shown in Table 3. In both lifetime and
12-month prevalence, men showed higher rates of IED than women.
As for other demographic factors, old age and low educational
backgrounds were regarded as IED preventive factors as shown by
ORs, while marital and employment status showed no material
associations with IED. These tendencies became more obvious when
narrow |ED was used as a dependent variable (Table 4). Results of
lifetime *broad only' IED showed similar tendencies with those of IED
(data not shown). Lifetime and 12-month prevalence of IED were 2.1%
and 0.7%, respectively, whereas those of narrow 1ED were 1.2% and
0.6%, respectively. Lifetime prevalence of ‘broad only’ IED was 0.6%.

Comorbidity rates and associations of mental disorders and
suicidal ideation with IED as evaluated by ORs according to gender
are shown in Table 5. In both genders, the comorbidity of MDD was
relatively high (approximately 15%). Comorbidity rates of anxiety

Table 3
Relations of demographic factors to lifetime and 12-month prevalence of DSM-1V IED
(n=4.134).

Lifetime IED (n==80) 12~month IED (n=27)

Factor % (SE) OR(95%Q)  %(SE) OR (95% Q1)

Sex
Male 29(04) 23(15-38) 09(02) 14(07-32)
Female 13(02) 10 06(02) 10

Age (yr)
20-34 28(0.7) 30(1465) 11(04) 27(08-89)
35-49 25(05) 26(13-55) 07(03) 17(05-58)
50-64 22(04) 23(13147) 07(03) 18 (06-56)
=65 1.0(03) 10 04(02) 10

Education (yr)*
<12 15(02) 05(03-08) 06(02) 05(02-1.4)
1315 23(07) 07(03-15) 06(03) 06(02-22)
=16 32(08) 10 1.1(04) 10

Marital Status®
Never married 22(07) 1.0(0520) 09(05) 12(04-35)
Previously married  1.0(04) 05(02-11) 03(02) 04 (0.1-1.7)
Married 22(03) 10 08(02) 10

Qccupational Status®
Unemployed® 15(03) 07(04-12) 06(02) 08(03-21)
Employed 22(03) 10 07(02) 10

Total 2.1(02) 0.7 (0.1)

2 1=3902.

b n=4,133.

¢ n=3922

¢ Including looking for work, temporary layoff, retired. homemaker, student,
maternity leave, illness/sick leave, and disabled.
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Table 4
Relations of demographic factors to lifetime and 12-month prevalence of narrow (ED
(n=4,122 for lifetime diagnosis, 4,133 for 12-month diagnosis).

Lifetime narrow IED 12-month narrow IED

(n=44) (n=22)
Factor % (SE) OR (95% 1) % (SE) OR (95% CI)
Sex
Male 15(03) 20(10-37)° 09(02) 22(09-56)
Female 08(02) 1.0 04(01) 10
Age (yr)
20-34 1.7(05) 48(16-150) 11(04) 33(0.9-11.9)
35-49 13(04) 37(12-11.1) 06(03) 1B(0.5-69)
50-64 13(03) 36(12-104) 05(02) 1.5(04-56)
=65 04(02) 1.0 03(02) 10
Education (yr)*
<12 09(02) 05(02-1.2) 04(0.1) 04(0.1-1.0)
13415 14(05) 09(03-23) 06(03) 06(02-22)
216 1.7(06) 1.0 1.1(04) 10
Marital Status®
Never married 15(06) 13(06-30) 09(05) 1.4(05-43)
Previously married 04 (03) 03 (01-12)  02(02) 02 (0.03-1.8)
Married 12(02) 10 06(02) 1.0
Occupational Status®
Unemployed? 09(03) 08(04-16) 05(02) 09(03-25)
Employed 12(02) 1.0 06(02) 10
Total 12 (0.2) 06 (0.1)

Note, Subjects whose number of attacks was unknown were deleted (1= 12 for lifetime
narrow, 1 for 12-month narrow).

* n=3,890 for lifetime narrow, 3.901 for 12-menth narrow.

b n=4,121 for lifetime narrow, 4,132 for 12-month narrow.

€ n=23910 for lifetime narrow, 3,921 for 12-month narrow.

¢ Including looking for work, temporary layoff, retired, homemaker, student,
maternity leave, illness/sick leave, and disabled.

¢ p=0037.

f p=0.050.

disorders such as GAD, SO, and SP were higher in women than in men.
The comorbidity of bipolar disorder and IED was observed only in
women suffering from bipolar I disorder, while there was no
comorbidity of PD or AGO. Comorbidity rates of all mood disorders
and IED in men and women were 15.2% and 26.6%, respectively, while
10.2% of men and 30.3% of women with IED were diagnosed with
anxiety disorders. Any mood or anxiety disorders as well as a lifetime
prevalence of suicidal ideation were statistically significantly or

Table 5
Comorbidity between mental disorders, suicidal ideation, and lifetime DSM-IV IED
according to gender.

Men with IED (n =52) Women with IED (n =28)

% (SE) OR (95% Q)" % (SE) OR (95% Q)*

Anvdety disorders

Any aniety disorder 102 (43) 19(0.7-50) 303 (87) 56(24-129)

Panic disorder 0.0 0.0

Agoraphobia 0.0 0.0

Specific phobia 63(36) 23(07-80) 125(56) 34(1.1-102)

Social phobia 23(23) 12(02-90) 118(71) 125(3.2-483)

GADP 59(32) 49(14-17.1) 127(64) 7.2(24-219)
Mood disorders

Any mood disorder 152 (5.2) 44 (2.0-10.0) 26.6(10.2) 3.6 (1.5-9.0)

MDD® 152 (52) 48(21-107) 137(72) 1.6(05-5.0)

Dysthymia 1.6(3.8) 193 (3.9-95.7)

68(49) 73(1.6-342)
Bipolar 1 disorder 00 0.0

Bipolar II disorder 0.0 6.1(59) 81.9(9.6-698)

Substance-related disorders
Alcohol abuse 220(7.2) 19(08-45) 84(81) 18(0.2-145)
Alcohol dependence 29 (2.9) 16(02-120) 00
Drug abuse 0.0 0.0
Drug dependence 00 00
Suicidal ideation 189(63) 24(1.1-53) 230(90) 24(09-62)

* Age-adjusted odds ratio. Lifetime prevalence of IED was used as a dependent
varlable, References are those without relevant mental disorders or suicidal ideation.

b General anxiety disorder.

¢ Major depressive disorder.

possibly significantly associated with IED in both genders. Similar
tendencies were observed when narrow lifetime 1ED was used as a
dependent variable (Table 6). As for the comorbidity of substance-
related disorders with IED and narrow IED, no subjects had both such
disorders and IED, except for nine (seven for narrow) men and one
woman with alcohol abuse, and one man with alcohol dependence
(Table 5, Table 6).

The use of at least one of the following three categories of drugs
(except those used for medical treatment), tranquilizers or similar
drugs, methylphenidates or similar drugs (psychostimulants), and
analgesics was statistically significantly associated with an approxi-
mately four-fold increased risk of a lifetime prevalence of IED (OR 3.7
95% Cl 1.7-8.2). The association between the use of those substances
and a 12-month prevalence of IED showed a tendency similar to that
of lifetime prevalence, while it did not reach statistical significance,
partly due to the small sample size with a 12-month prevalence of
IED. The actual experiences of alcohol-related problems or their
possibility were significantly associated with a lifetime prevalence of
IED (OR 4.5 95% C1 1.1-17.9); however, again, the association of those
with a 12-month prevalence of IED did not reach statistical
significance. Among those with lifetime [ED, 57.8% drank thrée or
more times per week in the most frequent drinking year in their lives,
and 83.3% drank three shots of liquor or more per drinking day in such
a year. Only one subject with lifetime IED had any alcohol abuse or
dependence symptoms within the most recent six months. Similarly,
only one subject with lifetime IED experienced any harmful effects
due to drinking within recent 12 months. No comorbidity was
observed between lifetime IED and one-month prevalence of alcohol
abuse or dependence diagnosis.

Comparisons of the age of onset between lifetime 1ED (DSM-IV and
narrow) and comorbid mental disorders are shown in Table 7.
Average age of onset was significantly younger (earlier) for SP than for
1ED and narrow IED. Average age of onset was marginally significantly
older (later) for MDD than for IED, and for alcoho! abuse than for
narrow IED (P<0.10).

Table 6
Comorbidity between mental disorders, suicidal ideation, and lifetime namrow [ED
according to gender.

Men with narrow [ED Women with narrow [ED

(n=27) (n=17)
% (SE) OR (95% )* % (SE) OR (95% a)*

Anxiety disorders

Any anxiety disorder 112 (5.7) 2.1(06-72) 393 (121) 82(3.0-226)

Panic disorder 0.0 0.0

Agoraphobla 0.0 0.0

Specific phobia 76(53) 28(06-128) 202(7.8) 59(18-19.1)

Social phobia 0.0 192 (11.7) 21.0 (5.0-88.7)

GAD® 76 (44) 64(14-279) 112(78) 62(14-280)
Mood disorders

Any mood disorder 159 (7.6) 4.6 (1.6-135) 364(137) 5.6(2.0-159)

MDD 159 (7.6) 4.9(1.7-145) 221(109) 29(09-94)

Dysthymia 0.0 45(02) 4.6(06-357)

Bipolar I disorder 0.0 0.0

Bipolar Il disorder 0.0 9.8 (9.4) 1420 (NC*)
Substance-related disorders

Alcohol abuse 293 (100) 238 (1.0-80)° 115(110) 23 (03-200)

Alcohol dependence 53 (54) 3.1(04-248) 00

Drug abuse 0.0 0.0

Drug dependence 0.0 0.0
Suicidal ideation 21.6(88) 28(1.1-75) 241(i11) 25(0.7-83)

Note, Subjects whose number of attacks was unknown were deleted (n=12).

* Age-adjusted odds ratio, Lifetime prevalence of narrow IED was used as a
dependent variable. References are those without relevant mental disorders or
suicidal ideation,

® General anxiety disorder.

€ Major depressive disorder,

4 p==0,051.

¢ Not calculated due to small sample size,
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Table 7

Comparisons of age of onset between mental disorders and {ED in subjects having both mental disorders and iED.
N IED Comorbid disorder P N*  Narrow IED Comorbid disorder P

Age of onset, year (SE) Type of comorbid Age of onset, year Age of onset, year (SE) Type of comorbid Age of onset, year
disorder (SE) disorder (SE)

7 16.9 (4.2) Specific phobia 49 (0.5) 0.026 6 19.3 (4.5) Specific phobia 5.1 (0.6) 0.027
4 18.1 (64) Social phobia 14.0 (2.3) 0.63 3 23.0(74) Social phobia 14.5 (3.5) 049
8 21.5 (6.6) GAD* 375 (2.6) 017 5 26.8 (85) GAD® 346 (7.2) 039
13 21.7 (39) MDD? 30.6 (4.1) 0.07 9 24.6 (3.0) mDD? 320 (5.3) 0.18
4 20.5 (9.6) Dysthymia 313 (7.1) 023 1 15.0 (~)° Dysthymia 230 (—)° -
10 231 (47) Alcchol abuse 25.8 (24) 0.16 8 22,0 (3.6) Alcohol abuse 24,7 (1.6) 0.08

¢ Number of comorbid cases.

b paired t-test for average age differences of onset between IED and each comorbid disorder.

¢ General anxiety disorder,
¢ Major depressive disorder.
¢ Not calculated,

4. Discussion

Due to insufficient antecedent evidence regarding the popula-
tion-based prevalence of IED, the present results regarding such
prevalence are difficult to compare with the previous data. However,
both the lifetime and 12-month prevalence of IED observed in the
present survey were obviously lower than those in the United States
(Coccaro et al., 2004; Kessler et al., 2006; Ortega et al,, 2008) or in
South Africa (Fincham et al., 2009). As mentioned above, Japanese
are less likely to openly express their emotions compared with
Westerners. In addition, Japanese are generally more likely than
Westerners to share a stigmatization toward mental disorders
(Griffiths et al., 2006), and to suppress their emotions accordingly.
This cultural reluctance to express emotion may also have affected
responses to the structured interviews conducted in the present
survey. Ortega et al. (2008) also suggested that the different
prevalence of IED among sub-ethnic Latino groups might reflect
differences in response styles rather than any disabling psychopa-
thology. However, we could not include a measure that would
reflect the suppression of anger because the present study was
conducted as a part of a widespread prevalence survey of various
mental disorders including IED. Thus, the possibility of a Japanese
tendency to suppress their emotions still remains speculative.

Nevertheless, it should be noted that the total amount of property
damages of subjects with narrow lifetime IED and the number of cases
in which they sought medical attention were rather fewer despite the
fact that they had more anger attacks than those in the ‘broad only’
category. This suggested that each anger attack of subjects within the
narrow criteria was relatively trivial, and that those peocple in such
criteria might exaggeratedly regard their trivial emotional reactions
as “anger attacks.” No role impairment in home and work of those
with 12-month 1ED supports this supposition.

As for demographic factors, both a lifetime and 12-month
prevalence of IED tended to be higher in men than in women. This
is not surprising given that men are generally more impulsive than
women. The strong association between younger age and a
lifetime prevalence of IED may be somewhat affected by recall
bias, since young people are more readily able to recall their
behavioral problems. On the other hand, employment and a good
educational background were associated with a somewhat in-
creased risk of 1ED, which suggested that job-related stress among
the educated classes might be one of the environmental triggers of
impulsivity. These findings are consistent with those in South
Africa (Fincham et al., 2009).

Regarding the comorbidity of mood and anxiety disorders with
IED, such disorders were shown to be associated with an increased
risk of a lifetime prevalence of 1ED, which was consistent with the
previous studies (Kessler et al., 2006; Amara et al., 2007; Ortega et al.,

2008; Fincham et al., 2009). Specific phobia, which had younger age of
onset than that for IED, might be a possible risk factor for the later
onset of IED. On the other hand, IED seems a precursor of MDD and
alcohol abuse.

The habitual use of tranquilizers, psychostimulants, and analgesics
(except for medical treatment), has been statistically significantly
associated with an increased risk of lifetime prevalence of [ED. Those
drugs are relatively common and easy to obtain. In general, patients
with IED, after calming down, often regret their sudden explosive
outbursts, Indeed, 52% of our subjects usually or invariably regretted
their behavior after such outbursts, which might lead them to a
depressive or anxious state. Therefore, they are apt to use such drugs
as a natural element in the course of such stressful events. Because the
habitual use of these drugs increases the risk of drug dependence,
they may sometimes use the drugs for other than the primary medical
purpose. On the other hand, no comorbid conditions were observed
between drug abuse or dependence, and IED in our sample.

However, substance-related disorders have actually been reported
as significantly associated with an increased prevalence of IED
(Kessler et al,, 2006; Ortega et al,, 2008; Fincham et al., 2009). The
above-mentioned commonly used drugs that are relatively easy to
obtain are likely to be the causes of bad habits from recreational use to
harmful dependence, even if the use of those drugs did not reach the
diagnostic threshold for substance-related disorders.

The comorbidity of any moed or anxiety disorder may mediate
these interactions between substance-use and IED. The present
results have demonstrated that those disorders, especially extreme
anxiety, were more frequently observed or more strongly associated
with IED in women than in men. It has also been reported that the
association between suicide and substance-related disorders is
stronger in women (Yoshimasu et al,, 2008). As mentioned above,
these findings suggest that women with both IED and mood or anxiety
disorders should be regarded as a particularly high-risk group for
suicide. Consequently, special vigilance must be used to forestall
suicide or suicidal attempts, especially because women tend to
frequently use harmful substances as the means of taking their lives
(Bostwick and Rundell, 1999).

Furthermore, the experience of alcohol-related problems as well as
their possibility has been significantly associated with a lifetime
prevalence of IED. Though subjects with lifetime IED in our sample did
not present the symptoms of alcohol abuse or dependence at the time
when an interview was conducted, these results indicate that patients
with |ED may actually be prone to cause serious accidents when
drinking. Alcohol-related disorders have also been associated with
depression or suicidal risks (Kolves et al., 2006; Sher, 2008; Watts,
2008). Thus, the vicious interaction between drinking or substance
abuse and impulsivity leading people to suicidal acts should itself be
regarded as a serious suicidal risk. This hypothesis deserves close



K Yoshimasu, N. Kawakami / Psychiatry Research 186 (2011) 384-389 389

attention, especially because subjects in the present study with
lifetime IED have in fact showed an especially high prevalence of
suicidal ideation. In this sense, IED patients with harmful drinking
habits or substance abuse might well comprise a high-risk group for
suicide. Indeed, another US epidemiological study suggested that
patients having both IED and MDD or drug dependence should receive
rigorous assessment for their self-aggression (McCloskey et al., 2008).

In summary, the present study showed that the prevalence of IED
was relatively low in Japanese compared with Western populations,
and that IED was associated with mood and anxiety disorders as well
as suicidal ideation. In addition, common substance use and drinking-
related problems were associated with an increase in the prevalence
of 1ED. Considering the impulsivity caused by IED and its relation to
suicidal ideation, those having IED as well as such mental and
behavioral problems should be regarded as one of the highest suicide-
risk groups, and must be given the benefit of an appropriate
interventional approach specifically designed for suicide prevention.

Aclmowledgements

World Mental Health Japan (WMH-]) is supported by a Grant for Research on
Psychiatric and Neurological Diseases and Mental Health (H13-SHOGAI-023, H14-
TOKUBETSU-026, H16-KOKOR0-013) from the Japanese Ministry of Health, Labour,
and Welfare. We would like to thank the staff members, field coordinators, and
interviewers of the WMH Japan 2002-2006 Survey, which was carried out in
conjunction with the World Health Organization World Mental Health (WMH) Survey
Initiative, We are also grateful to the WMH staff for their generous assistance with the
instrumentation, fieldwork, and data analysis. These activities were supported by the
US National Institute of Mental Health (RO1MH070884), the John D. and Catherine T.
MacArthur Foundation, the PRzer Foundation, the US Public Health Service (R13-
MHO066849, RO1-MHO69864, and RO1 DA016558), the Fogarty International Center
{FIRCA RO1-TWO006481), the Pan American Health Organization, Eli Lilly and Company,
Ortho-McNeil Pharmaceutical, Inc, GlaxoSmithKline, and Bristol-Myers Squibb. A
complete list of WMH publications can be found at http://www.hcp.med.harvard,edu/
wmh/,

Appendix A. Members of the WMH-J 2002-2006 Survey Group (in
each affiliation)

Norito Kawakami® (Department of Mental Health, Tokyo University
Graduate School of Medicine), Yutaka Ono® (Health Center, Keio
University), Yoshibumi Nakane® (Division of Human Sociology, Naga-
saki International University Graduate Schoot), Yoshikazu Nakamura®,
Masayo Kobayashi (Department of Public Health, Jichi Medical School),
Akira Fukao®, Masashi Oorui (Department of Public Health, Yamagata
University, Graduate School of Medical Science), ltsuko Horiguchi3,
Yuko Yamamoto (Department of Public Health, Juntendo University
Graduate School of Medicine), Hisateru Tachimori, Tadashi Takeshima®,
Yoichi Naganuma (National Institute of Mental Health, National Center
of Neurology and Psychiatry), Noboru Iwata (Department of Clinical
Psychology, Hiroshima International University), Hidenori Uda® (Direc-
tor General of the Health, Social Welfare, and Environmental Depart-
ment, Osumi Regional Promotion Bureau, Kagoshima Prefecture),
Hideyuki Nakane (Division of Neuropsychiatry, Department of Trans-
lational Medical Sciences, Nagasaki University Graduate School of
Biomedical Sciences), Makoto Watanabe (Department of Preventive
Cardiology, National Cardiovascular Center), Kazushi Funayama (Yoko-
hama City Tsurumi Public Health and Welfare Center), Toshiaki A.
Furukawa (Department of Psychiatry and Cognitive-Behavioral Medi-
cine, Nagoya City University Graduate School of Medical Sciences),
Yukihiro Hata (Department of Psychiatry, Field of Social and Behavioral
Medicine, Kagoshima University Graduate Scheol of Medical and Dental
Sciences), Tadayuki Ahiko (Murayama Public Heaith Center, Yamagata

2 Principal investigator.
3 Co-principal investigator.

Prefecture), Takehiko Kikkawa (Department of Human Well-being,
Chubu Gakuin University).

References

Amara, G, Richa, S., Baylé, FJ,, 2007, Intermittent explosive disorder: current status,
Encephale 33, 339-345.

American Psychiatric Association, 1994, Diagnostic and Statistical Manual of Mental
Disorders, 4th ed, American Psychiatric Association, Washington, D.C.

American Psychiatric Association, 2000. Diagnostic and statistical manual of mental
disorders, 4th ed., text revision. American Psychiatric Association, Washington, D.C.

Bostwick, JM., Rundell, LR, 1999, Suicidality. In: Rundell, J.R, Wise, MG. (Eds.),
Essentials of Consultation-Liaison Psychiatry. American Psychiatric Press, Washing-
ton, D.C, pp. 39-52,

Coccaro, EF., 2000. Intermittent explosive disorder. Current Psychiatry Reports 2,
67-71.

Coccaro, EF, Kavoussi, RJ, Berman, ME, Lish, JD., 1998. Intermittent explosive
disorder-revised: development, reliability, and validity of research criteria,
Comprehensive Psychiatry 39, 368-376.

Coccaro, EF. Schmidt, CA,, Samuels, }F, Nestadt, G., 2004. Lifetime and 1-month
prevalence rates of intermittent explosive disorder in a community sample, The
Journal of Clinical Psychiatry 65, 820-824.

Fincham, D., Grimsrud, A., Corrigall, ., Williams, D.R., Seedat, S., Stein, DJ., Myer, L.
2009. Intermittent explosive disorder in South Africa: prevalence, correlates and
the role of traumatic exposures, Psychopathology 42, 92-98,

Griffiths, .M., Nakane, Y., Christensen, H., Yoshicka, K, Jorm, AF,, Nakane, H., 2006.
Stigma in response to mental disorders: a cormparison of Australia and Japan. BMC
Psychiatry 6, 21.

Kaplan, H.l, Sadock, B}, 1998. Impulse-control disorders not elsewhere classified, In:
Kaplan, H.IL, Sadock, B, (Eds.), Synopsis of Psychiatry, 8th ed. Lippincott Williams &
Wilkins, Baltimore, pp. 761~763.

Kawakami, N., Takeshima, T., Ono, T., Uda, H., Hata, Y., Nakane, Y., Nakane, H,, Iwata, N,
Furukawa, TA., Kikkawa, T., 2005, Twelve-month prevalence, severity, and
treatment of common mental disorders in communities in Japan: preliminary
finding from the World Mental Health Japan Survey 2002-2003. Psychiatry and
Clinical Neurosciences 59, 441-452.

Kessler, R.C, Coccaro, EF, Fava, M, Jaeger, S,, Jin, R, Walters, E., 2006, The prevalence
and correlates of DSM-IV intermittent explosive disorder in the National
Comerbidity Survey Replication. Archives of General Psychiatry 63, 669-678.

Kessler, R.C., Ustiin, T.B., 2008, The World Health Organization Composite International
Diagnostic Interview. In: Kessler, R.C., Ustiin, T.B. (Eds.}, The WHO World Menta!
Health Surveys, Cambridge University Press, New York, pp. 58-90.

Kalves, K, Virnik, A, Tooding, LM., Wasserman, D., 2006. The role of alcohol in suicide:
a case-control psychological autopsy study. Psychological Medicine 36, 923-930,

Lejoyeux, M., Feuché, N, Loi, S., Solomon, }., Adés, ], 1999. Study of impulse-contro}
disorders among alcohol-dependent patients. The Journal of Clinical Psychiatry 60,
302-305,

Leon, A.C, Olfsan, M., Portera, L, Farber, L, Sheehan, D.V,, 1897, Assessing psychiatry
impairment in primary care with the Sheehan Disability Scale, International Journal
of Psychiatry in Medicine 27, 93-105,

McCloskey, M.S., Ben-Zeev, D., Lee, R, Coccaro, EF., 2008, Prevalence of suicidal and
self-injurious behavior among subjects with intermittent explosive disorder.
Psychiatry Research 158, 248-250,

National comorbidity survey, 2005. Available at: http://www.hcp.med.harvard.edu/
ncs/diagnosis.php2005.

Olvera, Rl 2002, Intermittent explosive disorder: epidemiology, diagnosis and
treatment, CNS Drugs 16, 517-526,

Ortega, AN, Canino, G, Alegria, M., 2008. Lifetime and 12-month intermittent
explosive disorder in latinos. The American Journal of Orthopsychiatry 78,
133-139.

Sheehan, D.V., Lecrubier, Y., Sheehan, KH., Amorim, P, Janavs, J., Weiller, E,, Hergueta,
T. Baker, R,, Dunbar, G.C,, 1998, The mini-international neuropsychiatric interview
{M.LN.L): the development and validation of a structured diagnostic psychiatric
interview for DSM-IV and ICD-10. The Journal of Clinical Psychiatry 59 (suppl 20),
22-33.

Sher, L., 2008. Depression and suicidal behavior in alcohol abusing adolescents: possible
role of selenium deficiency. Minerva Pediatrica 60, 201-209,

Watts, M., 2008, Understanding the coexistence of alcohol misuse and depression. The
British Journal of Nursing 17, 696-699,

WHO World Mental Health Survey Consortium, 2004, Prevalence, severity, and unmet
need for treatment of mental disorders in the World Health Organization World
Mental Health Surveys. JAMA 291, 2581-2590.

World Health Organization, 1993, The ICD-10 Classification of Mental and Behaviaral
Disorders: Diagnostic Criteria for Research, World Health Organization, Geneva,

Yoshimasu, K., Kiyohara, C., Miyashita, K, The stress research group of Japanese Society
for Hygiene, 2008, Suicidal risk factors and completed suicide; meta-analyses based
on psychological autopsy studies. Environmental Health and Preventive Medicine
13, 243-256,



Acta Med. Nagasaki 56: 53—58

Mental health conditions in Korean atomic bomb survivors:
a survey in Seoul

Rika KosHmMOTO,"? Hideyuki NAXANE,” Hyen Kiv,” Hirohisa KINOSHITA,” Deok Su Moon,* Akira OHTSURU,
Geonho BAHN,® Yoshisada SHIBATA,' Hiroki Ozawa,” Shunichi YAMASHITA'

'Department of Molecular Medicine, Nagasaki University Graduate School of Biomedical Sciences, Nagasaki, Japan

*Department of Neuropsychiatry, Nagasaki University Graduate School of Riomedical Sciences, Nagasaki, Japan

*Department of Psychiatric Rehabilitation Science, Unit of Rehabilitation Sciences, Nagasaki University Graduate School of Biomedical Sciences
‘Nagasaki Medical Center of Psychiatry, Nagasaki, Japan

*Department of Neuropsychiatry, Nagasaki University Hospital, Nagasaki, Japan

¢ Kyunhee University Medical Center, Seoul, Korea

"Takashi Nagai Memorial International Hibakusha Medical Center, Nagasaki University Hospital, Nagasaki, Japan

More than 60 years have elapsed since the atomic bombings to Hiroshima and Nagasaki, and since all of the atomic bomb
survivors have become old, the importance of caring their mental health has become increasing in Japan. Although approxi-
mately 70% of overseas atomic bomb are living in Korea, there have been quite few studies on their mental health. The objec-
tives of the present study were to elucidate whether the mental health conditions of atomic bomb survivor in Korea are similar
to those in Japan. The subjects were 181 Korean atomic bomb survivors living in Korea (cases) and 209 outpatients of a hos-
pital in Seoul who were not exposed to atomic bombs (controls). [nterviewers administered them at the hospital a question-
naire with Impact of Event Scale-Revised, General Health Questionnaire 12 (GHQ-12), Korean version of short form Geriatric
Depression Scale and the K scale of the Minnesota Multiphasic Personality Inventory. Excluding subjects with incomplete re-
sponses we analyzed 162 cases and 189 controls. The proportion of subjects with high score of GHQ-12 (> 4) was significantly
higher in cases (78/162 or 48.1%) than in controls {42/189 or 22.2%) (p < 0.0001, Fisher's exact test). The present results,
though preliminary, indicate that atomic bomb survivors in Korea have also mental health problems similar to those observed
in Japanese atomic bomb survivors, indicating the necessity of a larger study.
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Introduction

Twoe atomic bombs (A-bombs) were dropped on Hiroshima
on 6 and on Nagasaki on 9 August 1945, respectively. The
bombs instantaneously destroyed almost all areas of the re-
spective cities, resulting in a total of 194,000 deaths by the
end of 1945 and about 158,000 injured people. As of the end
of March 2007, there were approximately 240,000 atomic

bomb survivors in Japan. Hereafter, the atomic bomb survivor
(A-bomb survivor) designates an individual who has offi-
cially been issued a so called A-bomb survivor's handbook.
The A-bomb survivors are classified into 4 groups: Category
1l-individuals exposed to the A-bombs in designated areas
in Hiroshima or Nagasaki, who are called directly exposed;
Category 2-individuals who had not been exposed to A-
bombs but entered into the designated areas in either city
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within 2 weeks after the bombing; Category 3-individuals
who were engaged in rescue and burial; and Category 4-
individuals who were in uteri of those in Categories 1-3.

In addition to these survivors, there are many so-called
'overseas atomic bomb survivors' who had been exposed to
the A-bombs and immigrated to foreign countries or returned
to their home country. As of the end of March 2007, there
were approximately 4,300 overseas atomic bomb survivors.
Of those survivors, about 2,930 were in the Republic of
Korea (called hereafter Korean A-bomb survivors), 970
were in the United States, and 160 were in Brazil, so that
90% of overseas survivors were in these 3 countries.

As Japan is the unique country that has experienced atomic
bombing, health effects of exposure to the A-bomb have
been investigated extensively. The results of these studies
have demonstrated that many survivors are still experiencing
physical problems due to the effects of A-bomb radiation,
65 years after exposure. Known physical effects include an
increased risk of leukemia and various other types of can-
cer, and many researches have been carried out to elucidate
the role of radiation in developing these diseases.”

Studies on overseas A-bomb survivors include a mail
survey of the health status of 1,256 Korean A-bomb survi-
vors," an investigation of the health status of 4,079 children
of 1,115 Korean A-bomb survivors,’ and studies comparing
Korean A-bomb survivors and controls with respect to the
physical conditions using blood tests and other data.*” The
study of Korean survivors' children’ demonstrated a relatively
high frequency of mental retardation (0.18%) and congeni-
tal bone disorders (0.18%) among them. Jhun et al’ reported
that blood pressure, white blood cell count, serum total cho-
lestercl, and aspartate aminotransferase level were higher in
Korean A-bomb survivors than in controls, while hemoglo-
bin concentration, hematocrit, and red blood cell count
were lower in the former than in the latter. Although the re-
ports on physical illness in Korean A-bomb survivors are
increasing, their number is still small compared to those on
Japanese A-bomb survivors.

Though less compared to the study on physical conditions
in Japanese A-bomb survivors, several researches have been
carried out about their mental health conditions. The study
by Okumura et al’ is the first one regarding the psychologi-
cal impact on A-bomb survivors: they randomly selected
3 months after the Nagasaki atomic bombing 50 patients
among 192 A-bomb survivors having been hospitalized at
Omura Naval Hospital, examined them, reviewed their medi-
cal history, and diagnosed 3 patients psychogentic disorder.
Nishikawa et al’ reported that they observed 533 neurosis
cases among 7297 A-bomb survivors in Nagasaki who
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underwent an extensive health examination and that the
proportion of neurosis cases was higher by twofold or more
in those with acute symptoms due to radiation exposure
(9.7%) than in those without such symptoms (3.9%). Ohta
et al" reported that psychological distress measured half a
century after exposure to the A-bomb on the basis of the
GHQ-30, 30-item version of the original General Health
Questionnaire (GHQ) consisting of 60 items," was greater
in the A-bomb survivors than in the controls. A study by
Honda et al” on the mental health of Nagasaki A-bomb sur-
vivors revealed that 8.4% of them scored 4 points or higher
in GHQ-12 (12-item version of the original GHQ)," sug-
gesting that A-bomb survivors had mental health problems.
The analysis®” of 35,035 responses to the mail survey which
Nagasaki city administered to 49,867 A-bomb survivors in
2003 showed that 4,503 (28.2%) scored 25 points or higher
on the Impact of Event Scale-Revised (IES-R)." Furthermore,
Yamada et al”* demonstrated that the proportion of A~bomb
survivors showing anxiety disorder or somatoform disorder
was significantly higher in those who had acute symptoms
than in those who did not.

Since little is known about the mental health of overseas
atomic bomb survivors, and since most of them living in
areas other than Korean Peninsula are Japanese, we carried
out the present study to elucidate the mental health condi-
tions in Korean A-bomb survivors. The study was approved
by the Nagasaki University School of Medicine Ethics
Committee (08061978-2).

Subjects and Methods

Study subjects were Korean A-bomb survivors living in
Seoul and outpatients of a hospital in Seoul not exposed to
the A-bomb, who were included as controls.

Information on subjects was collected using anonymous
self-administered questionnaire written in Korean with the
help, if necessary, by Korean interviewers who were not
healthcare professionals; however, they received, prior to
commencement of the survey, one-day training enough to
understand the content of the questionnaire. The question-
naire administered to controls included basic demographic
items, e.g. gender and age, the GHQ-12," the Korean version
of short-form Geriatric Depression Scale (K-SGDS)," and the
Minnesota Multiphasic Personality Inventory (MMPI),""
while the questionnaire administered to Korean A-bomb
survivors included furthermore the I-ESR," the questions
about circumstances due to the atomic bombing, e.g. inju-
ries and deaths of family members, questions about the
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experience of blast, heat and light from the bomb, and ques-
tions about official category as an A-bomb survivor.

The TES-R was used to assess the presence of posttraumatic
stress disorder (PTSD) in A-bomb survivors. All items in
the TES-R are scored on a S5-point scale (0, 1, 2, 3, 4) and
the degree of PTSD is measured as the sum of all scores.
The IES-R was assessed on the basis of the score distribu-
tion.

The GHQ-12 was used to assess the current mental health
status. There are two methods for calculating the GHQ
scores: the one method called the Likert scale method
scores respective responses to each item by 4-point scale of
(0, 1, 2, 3) and sums up all the scores to make up the total
score, while the other method scores respective responses
to each item by 4-point scale (0, 0, 1, 1) and sums up all the
scores to make up the total score. The latter method was
used in this study to calculate the GHQ score; the GHQ-12
score of 4 or higher was designated as a high GHQ-12
score, and those with a high GHQ-12 score are said to be
more likely to have a non-psychotic mental illness."

The K-SGDS, the respective items being scored on a 2-
point scale, was used to measure depression status. The
total of the scores of all items was used for assessment, and
subjects with total score of 8 or more were classified into
a group of high scorers showing a tendency towards de-
pression.

The MMPI K-scale (MMPIK), the respective items being
scored on a 2-point scale, was used to assess respondent's
demeanor during interviews related to attitudes towards
personal problems. The total of the scores of all items was
used for assessment, and subjects with total score of 20 or
more were classified into a group of high scorers.

The frequency of subjects with high score was compared
between A-bomb survivors and controls for GHQ-12, K-
SGDS and MMPIK on the basis of Fisher's exact test.
Similar comparison was also made in A-bomb survivors
between those exposed within 2.5 km from the hypocenter
and those exposed at further place. The effects of radiation
exposure, gender, age and MMPIK score on the frequency
of high GHQ-12 score was assessed by logistic regression
analysis. The necessary calculations were performed using
PROC FREQ and PROC LOGISTIC of the SAS system®
version 9.1. The results were called (statistically) signifi-
cant if the p-value was less than 0.05.

Results

The questionnaire was administered to 181 individuals
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(66%) among 274 people who received health consultations
for Korean A-bomb survivors in Seoul between June 23
and July 5, 2008; they provided written consent to partici-
pate in the present study. Of 181 participants, 19 people
were excluded because they cancelled participation in the
course of interview or because their responses were incom-
plete. A total of 162 A-bomb survivors (86 men and 76
women) remained for the analysis. A slightly different
questionnaire was administered to 225 controls who pro-
vided written consent to participate in the present study.
After excluding 36 participants who cancelled participation
in the course of interview, whose responses were incom-
plete or who required hospitalization in the course of
interview189 controls (89 men and 100 women) remained.
Thus a total of 351 people (175 men and 176 women) re-
mained for the analysis,

The male-female ratio was 1.13 in A-bomb survivors and
0.89 in controls, and no statistically significant difference
was observed in the male-female ratio between A-bomb
survivors and controls (p =0.29, Fisher's exact test). The
ages of A-bomb survivors ranged from 62 to 88 years with
quartiles of 65, 68, and 73 years, while those of controls
ranged from 59 to 89 years with quartiles of 66, 71, and 76
years. Though a statistically significant difference was ob-
served in the median of age distribution between the two
groups (p = 0.0039, Wilcoxon rank-sum test), the differ-
ence was rather small.

Among 162 A-bomb survivors, 148 (91.4%) were of
Category 1, 3 (1.8%) were of Category 2, 7 (4.3%) were of
Category 4, and categories in 4 (2.5%) were unknown.
Regarding the A-bomb survivors' health conditions before
the bombing, 118 (72.8%) responded good, 17 (10.5%) re-
sponded fair, 2 (1.2%) responded not good, and 25 (15.4%)
responded nothing. Twenty-five A-bomb survivors (15.4%)
had been treated after the bombing, while 129 (79.6%) did
not, and 8 (4.9%) responded nothing. Approximately half
of the A-bomb survivors (80 or 49.4%) lost their family
members or relatives. Among 160 A-bomb survivors who
responded to the questions about flash, blast and heat, 8
(5.0%) responded that they had not feel any of them, 42
(26.3%) responded that they had felt all, 63 (39.4%) re-
sponded that they remember any of them, 21 (13.1%) and
24 (15.0%) responded that they felt one and two, respec-
tively, 2 (1.2%) responded that although they felt flash, they
didn't remember other two.

The mean (standard deviation, SD) of IES-R score in A-
bomb survivor was 19.9 (14.3), and the proportion of those
with score of 25 or higher was 30.25%.

The proportion of subjects with high GHQ-12 score was
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larger in A-bomb survivors (48.1% or 78/162) than in con-
trols (22.2% or 42/189); the difference was statistically sig-
nificant (p < 0.0001, Fisher's exact test) (Table 1). The mean
(SD) of GHQ-12 score calculated by Likert scale method
was 14.4 (6.4) in A-bomb survivors and 10.7 (4.3) in con-
trols, respectively.

Table 1. Comparison of the A-bomb survivors and controls re-
garding the frequency of subjects with high scorers in the GHQ-
" 12, K-SGDS, and MMPIK scales

Group
Scale Score A-bomb  Controls  p.yalue
survivors
n=162) (n=189)
GHQ-12 =4  78(48.1%) 42(222%) <0.0001
K-SGDS >8 56(34.6%) 56(29.6%) 0.3586
MMPIK 220  39(24.1%) 24(127%)  0.0077

GHQ-12: General Health Questionnaire (GHQ) is a self-administered screen-
ing instrument developed by Goldberg" to detect psychiatric disorders in
community settings and non-psychiatric clinical settings such as primary
care or general practice. The full version consists of 60 items. In the pre-
sent study, we used a quick, reliable and short form consisting of 12 items
named GHQ-12.

K-SGDS: The Korean version of SGDS, which is a short form of self-
evaluating scale GDS (Geriatric Depression Scale) designed specifically to
identify depression in the elderly. Although the full version of GDS con-
sists of 30 items, the number of items in SGDS is decreased to 15 for not
fatigning elderly testee.

MMPIK: Abbreviation of The Minnesota Multiphasic Personality Inventory
(MMP]) K scale. MMPI was developed in the late 1930's by psychelogist
S.R. Hathaway and psychiatrist J.C. McKinley at the University of
Minnesota. The K scale of the MMPI was an attempt to assess more subtle
distortion of response, particularly clinically defensive response.

The proportion of subjects with high K-SGDS score was
larger in A-bomb survivors (34.6% or 56/162) than in con-
trols (29.6% or 56/189); the difference, however, was not
statistically significant (p = 0.3586, Fisher's exact test) (Table
1). The mean (SD) of K-SGDS score was 5.8 (4.5) in A-
bomb survivors and 5.0 (4.2) in controls, respectively.

The proportion of subjects with high MMPIK score was
larger in A~bomb survivors (24.1% or 39/162) than in con-
trols (12.7% or 24/189); the difference was statistically sig-
nificant (p < 0.0077, Fisher's exact test) (Table 1).

Table 2 presents the results of the logistic regression
analysis regarding the frequency of subjects with high GHQ-
12 score; we see from this Table, for example, that the odds
of the frequency of subjects with high GHQ-12 score in A-
bomb survivors will be about 3.3 times higher than those in
controls after adjustment for gender, age and MMPI K
scale score.

Table 3 summarizes the comparison of 69 A-bomb survivors
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Table 2. The results of the logistic regression analysis regarding
the frequency of subjects with high GHQ-12 score

Estimated odds ratio

Factor (95% CI)

Comparison

Exposure to A-bombing
Gender

Age =70 years vs < 70 years
MMPI K scale score >20vs <20

Yes vs No

Female vs Male

3.3 (2.09-5.50)
1.8 (1.14-2.97)
1.2 (0.78-2.03)
1.8 (1.04-3.35)

Table 3. Comparison of the A-bomb survivors exposed within 2.5
km from the hypocenter and those exposed at 2.5 ki or further
from the hypocenter regarding the frequency of subjects with high
scorers in the IES-R, GHQ-12, K-SGDS, and MMPIK scales

Distance of the exposed
place from the hypocenter

Scale Score P-value
<2.5km =25km
(n=69) (u=58)
IES-R > 24 24(34.8%) 25(43.1%)  0.8523
GHQ-12 >4 34(49.3%) 25(43.1%)  0.5924
K-SGDS >8 21(30.4%) 21(36.2%) 0.5711
MMPIK =20 14(20.3%) 16(27.6%)  0.4032

IES-R: Abbreviation of The Impact of Event Scale-Revised developed by
Weiss and his colleagues, which is a self-administered 22-item question-
naire based on three clusters of symptoms identified in the Diagnostic and
Statistical Mannual of Mental Disorders, third edition (DSM-III), as indi-
cators of posttraumatic stress disorder (PTSD).

See the footnote of Table 1 for other scales.

directly exposed within 2.5 km from the hypocenter and 58
those directly exposed at 2.5 km or further from the-hypocenter
with respect to the fiequency of subjects with high IES-R,
GHQ-12, K-8GDS, and MMPIK scorers. No statistically sig-
nificant difference was indicated between the two groups of A-
bomb survivors regarding these three scales. No adjustment for
circumstances in A-bomb survivors was made because they
correlate with the distance of the exposed place from the
hypocenter.

Discussion

In the present study carried out in 2008, over 60 years after
the atomic bombings, 30.25% of Korean A-bomb survivors
scored 25 or more in [ES-R with the mean (SD) of 19.9 (14.3).

The following results have been reported for studies related
to PTSD in Koreans using the IES-R. In a survey on Koreans
conducted by Yoon et al”, the mean (SD) of IES-R score
among 65 individuals diagnosed with PTSD was 40.6 (16.9).
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Studies by Bahk et al” and Kim et al” reported the mean (SD)
of IES-R score as 53.1 (13.0), and 49.8 (11.9), respectively, for
individuals diagnosed with PTSD. These studies are subject to
people got the PTSD was evaluated immediately after expo-
sure to stress reactions (1 month). The IES-R levels of the
precedent studies were higher than that of our study. We guess
the reason as follows: the subjects of survey being patients
given a diagnosis of PTSD, and the evaluation time was one
month later exposed to severe stress in the precedent studies.

IES-R questionnaires given to survivors of the Nagasaki
atomic bombing” showed that 28.2% were high scorers (25
points or higher). This study resuits, though preliminary, indi-
cate that A-bomb survivors in Korea have also mental health
problems similar to those observed in Japanese A-bomb survi-
vors,

The study by Honda et al” reported that 8.4% of Nagasaki
survivors were in the GHQ high scoring group (4 points or
higher). In the present study, 48.1% of Korean survivors were
in the GHQ-12 high scoring group (4 points or higher).
These percentages are higher than those of Japanese survi-
vors, suggesting that Korean survivors have some mental
health problems.

Surveys conducted in Korea related to the GHQ-12 scale
revealed the mean (SD) of GHQ-12 score calculated by
Likert scale method as 17.7 (5.5) in subjects who showed
a tendency towards depression.” A Korean study conducted
by Han et al® on patients with depression or anxiety disor-
der who were receiving primary care reported mean GHQ-
12 scores calculated by Likert scale method of 13.8 for
those with depression and 15.3 for those with panic disor-
der. In the present study, the mean (SD) of GHQ-12 score
calculated by Likert scale method in Korean survivors was
14.1 (6.0), which is roughly equal to the score in the above
study. This study results were similar to the group that any
psychiatric problems.

When we calculated odds ratios to test the influence of
various factors on GHQ-12 score, we found that gender and
age had little effect on the rise of GHQ-12 scores, but the
effect from presence/absence of A-bomb exposure was large.
As a result, it was suggested that a being bombed experi-
ence adversely affected the mental health of the A-bomb
SUrvivors.

Research conducted by Bae et al** on K-SGDS of older
Korean psychiatric outpatients revealed the mean (SD) of
the score as 10.82 (3.00) in those with major depression
and 5.71 for those without depression. The mean (SD) of
K-SGDS score found in this study was 5.8 (4.5). However,
in other study,” the mean (SD) of K-SGDS score in pa-
tients with early dementia was 5.5 (4.0). Therefore, it
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cannot be said that a mean of K-SGDS in results of this
study is low unconditionally. The percentage of high scorers
in the K-SGDS questionnaire with scores of & points or
higher was 34.6% (56 people) for survivors. From the above,
the percentage of depression among Korean A-bomb survi-
vors was high.

In the MMPI K scale as well, the percentage of high
scorers in the MMPI K questionnaire with scores of 20
points or higher was 34.1% (39 people) for survivors of
Korean survivors were high scorers. High MMPI K scorers
are said to be defensive towards the investigation, while
low scorers are said to be frank and self-critical.'*'” The
fact that scores for this scale were high in Korean survivors
suggests that they may be leading their lives without being
aware of their own psychological confusion.

‘When we tested the difference between those within or
outside of a 2.5 km perimeter from the hypocenter during
exposure, we did not find any significant differences in any
items of the GHQ-12, K-SGDS, or MMPI scales, suggest-
ing that distance from the hypocenter did not affect psychi-
atric health. Other studies related to the mental health of
survivors'™'" have reveal the influence of distance from
the hypocenter on psychiatric health of survivors. In those
studies, survivors who were within 2.0 km of the hypocenter
when exposed to the A-bomb presented with acute symp-
toms due to radiation from exposure. Following exposure,
they felt anxiety regarding their own health, as well as
anxiety from such experiences as deaths in their family and
destruction of their home. Such anxiety is considered to be
a factor that leads to poorer mental health, 51.2% of sub-
jects of this study were 5 years old or younger at the time
of A-bomb exposure. Therefore, memory at being bombed
is vague, and the possibility that affected the anxiety about
the being bombed is inferred. We think that more detailed
examination will be necessary about the association be-
tween being bombed distance and mental health.

The present study has several limitations, including the
probable biases stemming from that the Korean A-bomb
survivors participated in the study were only those who
participated in consultation program, and the smallness in
the sample size. Addressing these issues in further research
is important for increasing our understanding of psychiatric
health problems in Korean survivors.

The above-mentioned results, in the present that passed
from atom bomb being bombed more than 60 years, it was
found that the A-bomb survivors residing in Korea had a
problem in mental health associated with a being bombed
experience.
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Conclusion

This study is the first to focus on psychiatric health prob-
lems in Korean A-bomb survivors. The results demonstrated
the poor psychiatric health of Korean survivors, and sig-
gested that atomic bomb exposure may be a major causal
factor. Further studies are needed to provide detailed ex-
aminations of mental health problems among Korean survi-
VoOrS.
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