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Abstract

Objective: Investigate the influence of a past exposure to trauma to strain and other mental
health indexes, and to consider their relationships.

Method: Experience of traumatic life events, depression, anxiety and job strain were assessed
in 2959 male and 279 female workers, and relations analyzed.

Results: Past exposure to a traumatic experience was shown to increase later anxiety for both
male and female subjects, and increase depression and job strain in male subjects. Because
job strain can be regarded as an indication of sensitivity to stressors in this study, people with
past traumatic experiences more strongly felt a stressor’s influence. Here, sex, presence of
traumatic experience, and severity of strain had complex influences and interacted with each
other. Further, those influences differed with types of trauma.

Conclusion; Strain was shown to be an important element in the mechanism of trauma and

later mental health.

Key Words;
Traumatic life event; strain; job stress; stress tolerance; depression

Introduction

People who have experienced past
traumatic life events have been reported to
be more likely to have depression (1, 2) and
anxiety disorders (3, 4) than people without
such experiences. Further, depression and
anxiety disorders have been shown to be
related to cognition of daily stressors (5);
Job Content

Questionnaire has indicated people who

research using Karasek's

acknowledged high job stress tend to have
depression and anxiety (6).

Research that focuses on the relationship
between past traumatic experience and
cognition of a stressor is scarce, and has
only been done on specific subjects such as
breast cancer patients, where patients with
past traumatic stress reported a current stress
status that was worse than patients without
such an experience (7) or on specific events



like earthquakes, which indicated people got
higher job pressure after an earthquake
experience (8). This cognition of stressors
can be regarded, from another viewpoint, as
an indicator of stress tolerance under the
condition of being surrounded by same level
of a stressor. There is a paucity of research
on the relationship between past traumatic
experience and this stress tolerance, apart
from some research using Rorschach tests
that showed that stress tolerance of Vietnam
veterans who satisfied diagnostic criteria for
PTSD was less than those who did not
satisfy the diagnosis (9, 10). There has been
no empirical research on the relationship
between traumatic experience and later
stress tolerance.

However, the examination of whether past
traumatic stress influences later cognition of
a stressor, and if these two factors affect
levels of stress responses such as depression
and anxiety, is necessary for an
understanding of the mechanisms and
influences of traumatic stress on human
health, and for the better
management of traumatic stress.  This

research examines the relationship among

mental

past experiences of a traumatic life event,
later cognition of a stressor by using job
strain, and mental problems such as
depression and anxiety in a large sample of
non-clinical subjects utilizing retrospective

and cross sectional design.

Material and Methods
Subjects

Subjects were workers at an industrial
company located in a suburban city in Japan.
A questionnaire was distributed to all
workers at the time of a health check in

A TFRHBX bFUuw, ABHUAPLA al

Written informed

There were no

2001, and collected.
consent was obtained.
objections to answering the questionnaire.
Subjects were 2959 males (mean age; 39.30,
SD; 11.08) and 279 females (37.14, 9.33).
There was a significant difference of age
between the sexes. {p<0.05)
Scales

To assess depressive symptoms, the Zung
self-rating depression scale (SDS) Japanese
version (11) was employed. The SDS
developed by Zung (12) is one of the
best-known instruments for evaluating the
severity of depression. It includes twenty
items with four-grade response sets each; the
reliability and wvalidity of the Japanese
version of this scale has been established.

For evaluation of their anxiety symptoms,
Sheehan patient
(Sheehan) (13) Japanese version (14) whose
reliability and validity has already been
verified was used.

Additionally,
questionnaire (JCQ) Japanese version (15)
was applied to evaluate subjects current

rated anxiety scale

Karasek’s job content

stress cognition, since this study’s data

collection was done in an industrial
company to acquire a large sample of a
general population. The JCQ of Karasek
(16) is an mstrument for assessing job stress,
and contains sub scales such as job demands,
job control, co-worker’s support and
supervisor’s support. Also job strain can be
calculated through dividing job demands by
job control. We used this job strain as an
indicator of cognition of the stressor in this
study. Reliability and validity of the JCQ
Japanese version has
confirmed (15).

Moreover,

been previously

to obtain information on



subjects’ past traumatic life events, we made
an event checklist that consisted of thirteen
items with yes/no response sets. If a
worker answered yes for any of the
traumatic experiences in the checklist, they
were regarded as in the “trauma-exposed
group”; and we then asked to indicate the
most traumatic event and also to describe
the duration from the time of the event.
Subjects who did not answer yes to any of
the 13 items were grouped in the
“non-exposed group”. The checklist
consisted of life events that seemed to
contribute to constructing a traumatic
influence, however events not necessarily
traumatic but easy to encounter in daily life
and having strong impacts were included.
For the sake of statistical convenience, each
event was categorized into three groups,
“frequent traumatic event”, “other event”
and “violence”, guided by our decisions as
authors based upon our clinical experiences.
(Table 1
traumatic event group and the total number
of persons who experienced these events.)

shows the contents of each

We administered the impact of event
scale-revised (IES-R) Japanese version for
those who had answered that they had been
exposed to any of the past traumatic life
IES-R developed by Weiss et al.
(17) amended from IES is a self-reporting

events.

questionnaire containing twenty-two items
that are valued with five-graded response
sets. .~ The IES-R Japanese version was
standardized by Asukai et al(18).
Analysis

1) an analysis of covariance (ANCOVA)
was employed to compare the above noted
scales between the trauma exposed and non

exposed groups for each sex. Age was put
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as a covariate. 2) The General Linear
Model procedure (GLM) in which scores of
each scale were put as dependent variables;
sex, presence of a traumatic experience
(baving experienced a traumatic life event in
the past or not), and severity of strain (high
strain or low strain divided by average
score) were put as fixed factors, while age
was put as a covanate for the detection of
the main effects of each of the factors and
the interactions between/among factors.
For multiple comparisons of interactions,
ANCOVA putting age as a covariate was
employed.  3) We discussed whether each
score on the scales would be different
among event types with ANCOVA putting
age as a covariate. 4) The Pearson product
correlation
calculated between duration from event and
For statistical data

moment coefficient  was
each scale’s score,
analysis, SPSS version 11.0 was used.

Results

First, among subjects, the
trauma-exposed group had
higher scores than did the non-exposed
group in SDS, Sheehan and strain as shown
in Table 2. (p<0.01) In female subjects,
the scores of the trauma-exposed group were

male
significantly

significantly higher than those of the
non-exposed group only in Sheehan.
(p<0.01)

Table 3 summarizes the results of the
main effects and interactions obtained by
GLM for each scale’s scores. As shown in
the table, the main effects of the presence of
a traumatic experience and the severity of
strain were detected in SDS and Sheehan.
(p<0.01) found

interactions between the presence of a

Additionally, we



Table 1. Total Number of Subjects Who Experienced Each Event

Male

Female

(n=2959) (n=279)

frequent traumatic

events

natural disaster

fire or explosion
trauffic accident
witness murder

exposure to poisonous

other events

violence

substance

other accient

verbal violence
accident of friend
shock

assault

physical sbuse
assault with weapon
confinement

sexual assault

167 9

57 4
355 25
112 6

-~
w

Tt
141
65
29
30

22

s &
[ — - R R -~

16

Table 2. Companson between Non-Exposed and Trauma-Exposed Groups for Each Scale

non-exposed group

trauma-exposed group

(n=2256) (n=703) F odds
ratio
Mean(SD) Mean(SD)
Male SDS 4120 (7.08) 4248 (7.05) 1770 °© 1.03
Sheehan 586 (10.73) 10.84 (10.74) 11548 ° 185
strain 3255 (0.14) 3349 (0.16) 743 ° 1.03
Female SDS 41.51 (6.91) 42.88 (6.92) 2.07 1.03
Sheehan 588 (944) 10.49 (945 1268 ° 1.78
strain 2937 (0.13) 31.27 (0.13) 3.50 1.06

ANCOVA with age put as a covariate ~ p<0.0]
SDS=Zung self-rating depression scale; Sheehan=Sheehan patient rated anxiety scale;

strain=job strain: a subscale of job content questionnaire

Table 3. Main Effects and Interactions for SDS and Sheehan

type msum
square d.f. F

SDs age 593.73 1 1254
sex 1.00 1 0.00
presence of traumatic event 369.26 1 78 ~
severity of strain 146326 1 3091 7
presence of traumatic event*severity of strain 232.89 1 492 °
presence of traumatic event*severity of .

. 218.58 1 4.62

strain*sex

Shechan age 1892.72 1 1657 7
sex 56.03 1 0.50
presence of traumatic event 482125 1 4322 7
severity of strain 1086.70 1 974 7
presence of event*severity of strain 52577 1 47 -~

GLM with age put as a covariate

Tp<0.05 T p<001

as for interactions, only significant were shown

SDS=Zung self-rating depression scale; Shechan=Sheehan patient rated anxiety scale



traumatic experience and the severity of
strain, and among the presence of a
traumatic experience, the severity of strain
and sex in SDS; and the presence of a
traumatic experience and the severity of
strain in Sheehan. (p<0.05) Figure 1 shows
these main effects for each sex. For male
subjects, scores of both SDS and Sheehan in
the trauma-exposed group were significantly
higher than those in the non-exposed group
within both high severity of strain groups
(SDS: non-exposed  group;
mean=43.30, SD=677.
group; estimated mean=44.51,
Sheehan:

mean=7.16,

estimated
trauma-exposed
SD=6.78,
non-exposed group; estimated
SD=11.70, trauma-exposed
group; estimated mean=13.12, SD=11.70)
and lower severity of strain groups (SDS
non-exposed group, estimated mean=39.97,
SD=6.95, trauma-exposed group; estimated
mean=41.09, SD=6.96, Sheehan
non-exposed group; estimated mean=5.10,
SD=10.00, trauma-exposed group; estimated
mean=9.29, SD=10.01). The scores of the
high
significantly higher than those of the low

severity of strain group were
severity of strain group regardless the
presence of a traumatic experience. (all
p<0.01 except for SDS score in the high
severity of strain group p<0.05)  For
female subjects, the scores of SDS and
Sheehan of the high severity of strain group
with a past traumatic experience (SDS;
estimated mean=44.89, SD=6.95, Sheehan;
estimated mean=12.14, SD=10.23) were
significantly higher than those without a past
traumatic experience (SDS; estimated
mean=41 50, SD=6.89, Sheehan, estimated
mean=5.50, SD=10.16) and the low severity
of strain group with a past traumatic
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experience (SDS; estimated mean=40.99,
SD=6.81, Sheehan; estimated mean=8.74,
SD=8.85). (all p<0.01 except for SDS scores
in the high severity of strain groups and
Sheehan scores in the trauma-exposed group
p<0.05) For the female non-exposed group,
scores were not different between the high
As for
in which interactions among the

strain and the low strain groups.
SDS
presence of a traumatic experience, the
severity of strain and sex were shown, main
effect comparisons between sexes showed
significant differences in the low severity of
strain groups without trauma exposure
(male; estimated mean=41.11, SD=743,
female, estimated mean=40.30, SD=7.56),
and in the high severity of strain groups
without trauma exposure (male;, estimated
mean=43.28 SD=6.66, female, estimated
mean=41.42, SD=6.70), and scores of male
subjects were higher for both (p<0.05 for
both).

In addition, the outcome of comparisons
among trauma types with age as a covariate
As is
in male subjects,

for each sex 1s shown in table 4.
in the table,
significant differences between trauma types

shown

were seen between no events and other
events, and frequent traumatic events and
other events for SDS, no events and frequent
traumatic events, other events and violence,
and between frequent traumatic events and
other events for Sheehan, between frequent
traumatic events and other events for IES-R,
and between frequent traumatic events and
other events, and between other events and
violence in periods from events. For
female subjects, sigmficant differences were
shown between no events and other events
in Sheehan and strain, between frequent

16—
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Table 4. Comparison of Scales and Time from Event among Event Types

no events frequent other viclence
mean (SD) mean (SD) mean (3D} mean (SD)
(n=2463) (n=444) {(n=282) (n=4%9)
Male SDS 41.19 (7.03) * 4167 (7.06) °® 43.62 (7.05) ™ 44135 (7.05) 1
(n=2959) Sheehan 586 (10.69) * 951 1071y * 1267 (10.7) ® 1397 (10.71) ¢ 4
strain 0.52 (0.14) 0.53 (0.14) 0.54 (0.16) 0.56 (0.15)
IES-R 840 (13.14) ° 15.15 (13.13) ° 11.10 (13.20) 2
time from event 14.15 (10.43) *° 7.02 (10.43) * 1820 (10.53) ° 2
Female SDS 41.51 (6.89) 4327 (6.90) 43.73 (6.89) 39.39 (6.89)
(n=279)  Sheehan 588 (9.44) * 8.06 (9.45) 11.39 (%.44) ° 11.52 (9.43)
strain 0.51 (0.13) * 0.52 (0.13) 0.57 (0.13) ° 0.47 (0.12)
IES-R 11.36 (16.19) 21.56 (16.18) 2320 (16.21)
time from event 8.10 (8.57) * 4,53 (8.56) bt 17.53 (8.60) b

ANCOVA with age put as a covariate, and Bonferroni was employed for multiple comparisons

“p<0.01" p<0.05

same alphabet in the same line indicate significance

SDS=Zung self-rating depression scale; Shechan=Shechan patient rated anxiety scale;

strain=job strain: a subscale of job content questionnaire; IES-R=impact of event scale-revised

Table 5. Correlation between Time from Event and Each Scale

SDS Sheehan Strain IES-R

Male  frequent (n=424) -0.14 0.04 2013 " 013 "

other (n=242) -0.11 -0.08 -0.05 016

viclnce  (n=37) 038 046 1 024 -0.09
Female frequent (n=20) 014 007 021 -0.50 °

other (n=40) -026 19 -032 -0.19

viclence  (n=12) 007 024 0.09 0.17
Pearson product moment correlation coefficient " p<0.05 "' p<0.0]

SDS=Zung self-rating depression scale; Sheehan=Shechan patient rated anxiety scale;
strain=job strain: a subscale of job content questionnaire; [ES-R=impact of event scale-revised

and
between other events and violence in periods

traumatic events and other events,

from events. In these

multiple
comparisons, for all scales, each trauma type
was higher than no events, other events was
higher than frequent traumatic events except
for periods from events, for people with
other events, and periods from events were
longer than frequent traumatic events and
violence.

Correlation between each scale score and
the period from events in each trauma type
is shown in table 5. For male subjects,
SDS, strain and IES-R in frequent trauma,
IES-R in other trauma, and Sheehan in

violence, and for female subjects, TES-R in

frequent trauma had significant correlations.
All correlations that had significance were
negative correlations,

Discussion
The study comprehensively
examined the effect of past exposure to

present

traumatic life events on stress responses
with a large working population in Japan.
First, comparison of scores of each scale
between trauma-experienced subjects and
non-experienced subjects showed past
trauma increased later anxiety scores for
both sexes, and depression scores and strain
The result that a

past experience of trauma increased later

scores for male subjects.



depression and anxiety is the same as in
previous studies outcomes, but the increase
of strain in subjects who experienced past
trauma 1s shown for the first time in this
study. This outcome of strain being higher
in the trauma exposed group may reflect
those subjects’ sensitivity toward stressors is
accelerated because companies usually do
not arrange their employees’ posts taking
regard of their past traumatic experiences.
Thus, this outcome may indicate exposure to
past traumatic life events deteriorates later
stress tolerance; this is a new and interesting
discovery regarding the later influence of
trauma.

Secondly, by GLM examination of each
factor wvariables’ main effects and the

interactions for each scale score as
dependent variables, the main effects of the
presence of a traumatic event, and the level
of strain for both SDS and Shechan was
seen; there was also an interaction between
the level of strain and the presence of a
By regarding strain
as an index of stress tolerance, as discussed

above, it can be said that a past traumatic

traumatic experience.

experience gives a negative impact
especially on a person with strong stress.
Additionally, the existence of the interaction
means that the level of strain is different
depending on whether the subject has the
experience of a past exposure to trauma or
not.  As is shown in figure 1, scores of SDS
and Sheehan increase in subjects with a past
traumatic experience more than in those not
exposed to trauma for both severity of strain
groups, and tn subjects with a high strain
despite the presence of trauma in male
subjects; while for female subjects, scores

are not significantly different between the
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high strain and low strain groups in the
group not exposed to trauma, but the status
worsens for those exposed to trauma when
strain 1s high. This indicates that further
research on gender differences is required.
Thirdly, scores were shown to be different
Especially the status
of subjects who had experiences of “other

among trauma types.

events” constituted from
poisonous substance, other accidents, verbal
violence, accident of friend and shock was
Though
the experience of

exposure to

worse than other trauma types.
correlation between
trauma and mental problems in some trauma
types decreased with years from the trauma
experience, many scores did not show
significant correlation between duration
from trauma and its score. This also shows
the influence of past trauma on depression,
anxiety and strain differs with the type of
trauma. The outcomes here for depression
and anxiety were the same as past studie;
however, an effect on strain was shown for
the first time.

Thus,

experience was shown to increase later

past exposure to a traumatic

anxiety for both sexes, and for depression
and job strain for male subjects. Because
job strain can be regarded as an indication of
sensitivity to a stressor in this study, people
with past traumatic experiences feel a
stressor’s  influence

more strongly 1s

indicated for the first time. Here, sex, the
presence of a traumatic experience, and the
severity of strain had complex influences
through interacting with each other, and the
influence differed with the type of trauma.
The influence of trauma tended to decrease
with time; in some trauma types and scales,

correlation between time from the event and

— 18—



SDS (Male)
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SDS (Female)

50
a8
15
4 |
42
40
38
36
34

O low strain
B high strain

na trauma

50
48
46

42
40
38
36
34

M

trauma

no trauma

Sheehan (Male)

Sheehan (Female)

16
14
12
10

O low strain
W high strain

[= I U -l

trauma

no frauma

16

1 low strain
B high strain

trauma

na trauma

Figure 1. Interactions between Presence of Traumatic Event and Sevenity of Strain

the score were not detected. This was
more prominent in females.

Above, we have discussed the outcomes
of this study from the viewpoint of a stress
model of trauma. At the same time, this
outcome using JCQ is also important from
an industrial health viewpoint. After the
11, 2001 terrorist attack

America, countries and companies are being

September in
urged to institute systems for dealing with
Further,
and mental

employee trauma and its influence.

issues regarding trauma
problems after trauma within the workplace
and compensation for industrial accidents
are presently controversial. However, there
has been little research on traumatic life
industrial

health, though there has been some research

events and their influence on

on non traumatic life events using the social

readjustment rating scale (19), and research
on firefighters who are occupationally
susceptible to traumatic occasions (20).  As
shown in table 1, in Japanese workers,
traffic accidents were the most common
traumatic event, as 355 out of 2959 males
and 25 out of 279 females responded.
After traffic accidents, in male subjects,
natural disasters were experienced by 167
subjects, and verbal violence by 141; while
in females, verbal violence by 23 and then
sexual assault by 10. That 13 out of 279
female subjects experienced some form of
violence was a somewhat shocking statistic.
At the same time, in male subjects, 16 noted
an experience of being sexually assaulted.
As shown above, many general type workers
have many types of traumatic experiences.
Having regard to traumatic experiences of
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