Few longterm studies of PTSD have been carried out. Almost 30% of PTSD
patients showed no further recovery after 6 years of their traumatic events (Kessler,
Sonnega, Bromet, Hughesm Nelson, 1995). Another study showed that prevalence of
intrusion and avoidance were decreased after 2 years of events (McFarlane,1998).

The diagnostic criterion of PTSD in DSM-VI includes only three major
psychological symptoms i.e. hyperarousal, avoidance, and re-experience, but not
physical symptoms. According to this criterion, there are possibilities that many
victims of the Tokyo sarin attack might have missed chances of receiving appropriate
psycho-mental care, because of that they could not meet the criterion. We introduced
the concept of masked PTSD, in the criterion of which somatization symptoms, that is,
physical symptoms caused by the somatization and the stress are also included. By
means of our SLQ-PTSS which consist of both physical and psychological questions, we

analyzed longterm changes of posttramatic phsychological and physical symptoms.

Objective

The first, we tried to compare the scores of SLQ-PTSS of three groups, which are
the SL, the RSC and the control group (5 years after the attack).

The second, we tried to analyze longitudinal changes of SLQ-PTSS scores from
1997 to 2004 and to analyze the factors that might affect their symptoms.

Methods

Subjects ; 1,542 victims of two groups. The first group (the SL group) consists of
629 victims who were seen at St. Luke’s International Hospital on the day of the attack
and then have been followed by us. They have been given detailed and accurate
information on the event itself, sarin gas, and posttraumatic stress disorder (PTSD)
immediately after the attack. We, St. Luke’s International Hospital Research & Study
Group on aftereffects of Tokyo subway sarin gas attack victims have, also, contacted
with them periodically by means of questionnaires inquiring into signs and symptoms
considered to be aftereffects of sarin gas attack, and have given physical checkup
including some basic blood and urine work, when requested. The second group consists
of 913 victims who were followed by the recovery support center (the RSC group) which
has been established in 2000. This group had no systematic care given to the SL group,
at least until fifth year of the attack.

Tool; We have developed the SLQ-PTSS which consists of 24 items, including 11 of
psychological symptoms (.e., 4 on hyperarousal, 4 on avoidance, 3 on re-experience),

and 13 of other physical symptoms. The answer for each item consists of five Likert
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scales from 0: “not at all” through 4: “always and not tolerable”. Thus, total score may
range from 0 to 96. The five sub-domains of the questionnaire are as follows:
psychological symptoms, fear- reaction symptoms, somatized symptoms, chronic stress
symptoms, and death-threatening symptoms(Table 1). The validity and reliability of
the questionnaire were verified (Matsui, Kawana, Ishimatsu, Kanda, 2003).

The SLQ-PTSS was mailed to all of the SL group at the 2nd, the 3 rd, the 5 th,
the 7 th, and the 9th year of the attack, and all of the RSC groups at the 5 th, the 6 th,
the7 th, the 7.2 th, and the 8 th year.

Statistical analyses: Non-parametric method was used to compare the scores of
three groups. Kruscal-Wallis test for comparison of the scores of three groups, and
Bonferroni method for multiple comparison was adopted.

The frequency and the timing of mailing of the questionnaire were varied among
subjects. In addition, the severity of their symptoms were variable at the beginning of
the study. Thus, we conducted linear mixed model analyses with random effects and

robust variance using SAS Version 8.2,

Results

The mean and SD of age at the time of attack were 37.9113.3 for the RSC group
(male:43.1 £ 12.3, female:30.2 = 10.8) and 35.1 £ 12.3 for the RSC group (male:
38.6 12.0, female:29.3 10.6). For comparison of three groups, data from 609
respondents in RSC group (mean and SD of age at the time of attack 37.3+13.2) and
191 in SL group(3 9.3+13.4) and the control group (39.4+13.4) were analyzed.

The RSC group was shown to be the highest in both total and sub-domain socores
among three groups. All scores of the SL were found to be in the similer level or less
than those of the control group(Table 2).

The trend of total scores over the time by each group and each gender appears to
be different (Figure 1). The linear mixed model analyses show that significant factors
associated with the score are the followings: age (8=0.08 SE0.03) , gender (male 3
=-6.21 SE0.80) , the care site (the SL group 8=-9.19 SE1.39 ), years after the attack(B
=0.14 SE0.8), interactive effect between the care site and the years was also significant
(SLXyears B=0.97 SE0.21)(Table 3).

The score for the psychological symptom sub-domein among the SL increases at
the 7th year after the attack while the score among the RSC seems unchanged over the
time (Figure 2). The linear mixed model analyses show that the significant factors
associated with scores are the followings: older age(/3=0.03 SE0.01), male gender(S
=-1.083+£0.41), the care site (the SL 8=-2.01 SE0.41), years after the attack, interactive
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effect between the care site and the year (Table 3).

The score for the fear-reaction symptoms among the RSC tends to decrease over
the time while the score among the SL increased at the 7th year (Figure 3). The linear
mixed model analyses show that the significant factors associated with the score are
the followings: older age(8=0.03£SE0.01), gender(male 8=-1.03%£0.22), the care site
(the SL $=-2.01£0.41), and interactive effect between the care site and the year(S
=0.26£0.06).

The score for the somatized symptoms among the RSC did not change over the
time while the score among the SL increased at the 7th year (Figure 4). The linear
mixed model analyses show that the significant factors associated with the score are
the followings: age(8=-0.002+SE0.001), gender(male $=-1.17%0.18), and the care site
(the SL 8=-1.68%+0.038). In addition, the interactive effect between the care site and
the year suggests that the trend of each group over the time is different.

The trend of the score for the chronic stress symptoms among each groups is
shown in Figure 5. The linear mixed model analyses show that the significant factors
associated with the score are the followings: gender (male 8=-1.27+SE0.20), the care
site (the SL. 8=-1.48 SE0.36), the interaction between the care site and the year(the
SLXyear B=0.13 SE0.05).

The trend of the score for the death-threatening symptoms among each groups is
shown in Figure 6. The linear mixed model analyses show that the significant factors
associated with the score are the followings: age( 8 =0.01 SE0.00), gender(male 8=-1.23
SE0.23), the care site (the SL B =-0.54 SE0.11), years after the attack, and the
interaction between the care site and the year(the SLXyear 3=0.18 SE0.04).

In summary, the total score and the score for each sub-domain are associated with
age, gender, and the care site. The effect of years after the attack is different among the
groups. The scores of the RSC groups seem unchanged too much over the time, while
the scores of SL group are as small as those of the healthy control group, and increased

at the 7th year and the 9th year after the attack.

Discussion

Our present study revealed that various scores of the questionnaire of the victims
of the RSC group were significantly higher in all sub-domains than those of the victims
of the SL group. On the other hand, there were no sub-domains which showed higher
scores in the SL than the healthy non-victim group except for fear reaction and
death-threatening symptoms.-

These results suggest that victims of the SL group had recovered mentally and

100



psychologically to the levels of the controls at least at the time of the 5 th year of the
attack. The difference between the RSC and the SL would be considered to be due to
the aftercare for the traumatic experience of the attack given to the latter group. Our
results agrees with those by Kessler that therapeutic intervention would give
favourable results in PTSD patients( Kessler, Sonnega, Bromet, Hughes, Nelson, 1995).

Our present study showed that female victims had apparently higher scores of
aftereffects, while incidence of PTSD in female has varied among studies (Kessler et
al 1995, Harvey, Bryant 1999 Dougal, Ursano, Posluszny, Fullerton, 2001).

The average score of the questionnaire of the victims of the RSC group seems
unchanged, which has kept higher levels. The results suggest that the victims keep
suffering from the past painful experience, contrary to our assumpted expectatations of
a time course of gradual remission.

We, at St. Luke’s International Hospital, have been taking care of the victims of
the SL group since the time of the aftermath of the attack. Various average scores of
the questionnaire were decreased to the levels of those among healthy non-victims by
the 5th year of the attack. However, their score increased exponentially. We suspect that
the September 11’s terrorist attack in the United States reminded the vietims vividly of
the painful experience of the Tokyo subway sarin attack, which had made their
symptoms return back. Kessler stated that prevalence of PTSD decreases until 6th year
of an event regardress of therapy, which is not in agreement with our results. There
are some possibilities that the RSC group did include more severe and intractable cases.
It was not clarified in our study whether the RSC group victims suffered from more
severe PTSD from the beginning, or their symptoms were protracted because no
systematic approach for therapeutic intervention was given to them for 5 years after
the event.

The present study revealed that posttraumatic stress symptoms among the
victims of both groups were not mitigated over a period of 9 years after the attack. It is
surprising that the RSC group showed that the scores continued to be at high levels
from 5 to 8 years after the attack. On the other hand, the SL group showed that the
scores decreased to healthy non-victim levels after 5 years, and then increased rapidly
after 9.11, 2002. These findings would suggest that mental and psychological
management and care given after the terrorist’s sarin attack might have been effective,
and should be repeatedly or continuously provided when reminding incidents
unexpectedly happen.

Further study of time effects of posttraumatic stress symptoms in control group

1s needed.
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Figure 1. The average total score of SLQ-PTSS by care site and gender
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Figure 2. The average score for psychological symptoms of SLQ-PTSS by care site and

gender
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Figure 3. The average score for fear reaction symptoms of SLQ-PTSS by care site and

gender
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Figure 4. The average score for somatized symptoms of SLQ-PTSS by care site and

gender
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Figure 5. The average score for chronic stress symptoms of SLQ-PTSS by care site and

gender
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Figure 6. The average score for death- treatening symptoms of SLQ-PTSS by care site

and gender
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Table 1 St.uke's Questionaire of Posttraumatic Stress Symptom

1. Date
2. Your age ( .0,
3. Gebder ( Male . Female )

4. When is your traumatic experience? ( year month )

Sub Category tem 0

I Difficulty of concentrating

Difficulty with memory

Depressed mood

Irritability

Diminished interest, numing

I Fear of being close to the place of traumatic event

Flash back

Hypervigilance

Avoidance of the subject of the event

Nightmare, distressing dreams

Difficulty falling or staying asleep

m Abdominal pain

Diarrhea

Nausea

Slight fever

Dizziness

Headache

I\ Tiredness

Fatigue

Stiff muscles

Vulnerability to catch cold

Vv Feeling of squeezing one's chest

Difficulty breathing

Sudden palpitation

0: Not at all

1: Unusual, unconcern
2: sometimes, torrerable
3: Always, torrelable

4. Always, intorrelabe

psychologucal symptom
fear—-reaction symptom
somatized symptom
chr.stress symptom
death-treatening symptom

<= E=—
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Table2 Comparison of PTSS Score in 2000

Contorol Group SLGroup
N=191 N=191

St.Luke's PTSS Score Mean SD percentile Mean SD percentile

25 50 15 25 50 15
Psychlogucal symptoms 24 24 0 2 4 19 30 0 0 2.25
Fear reactive symptoms 1.2 1.7 0 1 2 2.4 3.2 0 1 4
Somatized symptoms 24 2.5 0 2 4 1.5 24 0 0 2
Chronic stress symptoms 38 28 2 3 6 2.3 2.8 0 1 5
Death treatning symptoms 0.7 1.4 0 0 1 0.8 15 0 0 1
Total Score 103 8.2 5 9 14 84 102 O 4 11
Multiple Comparison (Bonferroni)
Comparison between Control group and two victim groups %p<0.05

Comparison between two victim groups

p<0.05

Table3d Fixed effects estimate from linear mided model

Effects Total score Psychological s Fear reaction

estimate SE estimate SE estimate S.E
Intrecept 16.03™ 1.52 242" 0.49 4.60™ 0.50
Age 0.08™ 0.03 0.03™ 0.01 0.03" 0.01
Sex -6.21" 0.79 -1.03"* 0.41 222" 0.25
Group -9.19™ 1.39 -2.01™ 0.41 ~3.04™ 0.45
Year 0.14 0.18 0.13" 0.05 -0.11 0.06
Year*Group 097 0.21 027 0.06 0.35™ 0.07
sex=male

group=the SL group

Year= year after the attack
*p<0.05 *4p<0.01
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RSCGroup

Kruskal-Wallis test

N=609

2

x* p
Mean SD percentile
25 20 5
35 40 0 2 6 ¥ 35.978 <0.000
42 46 1 3 6 k%  103.128 <0.000
32 38 0 2 4 % 50922 <0.000
41 34 1 4 6 * 50.943 <0.000
15 21 0 1 3 K% 38.394 <0.000
167 145 5 14 24 %% 80.056 <0.000
Somatized s Chr.strees Death treatning
estimate SE estimate SE estimate SE
3.75™ 0.38 4.24™ 0.37 1.53™ 0.23
~0.002 0.01 0.001 0.00 0.01™ 0.004
-1.18"™* 0.18 -1.27 0.19 0.54™* 0.11
-1.68™ 0.38 -1.48™ 0.37 -1.23™ 0.23
0.03 0.05 0.09* 0.04 -0.03 0.03
0.13" 0.06 0.13™ 0.06 0.13™ 0.04
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