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Abstract: Individuals with high levels of autistic traits are at a high risk of experiencing depressive
symptoms, and are also vulnerable to job stress. This study aimed to identify which combination
of autistic traits and type of job stress are related to depressive symptoms. Participants comprised
992 workers from different regions of Japan. Autistic traits, depressive symptoms, and job stress
were measured using the Autism-Spectrum Quotient, K6 scale, and Job Content Questionnaire,
respectively. Logistic regression was performed to estimate the odds ratio and 95% confidence
interval. Workers with high autistic traits scores reported significantly more depressive symptoms
for all job stress types, especially high job demand. Depressive symptoms differed according to
autistic traits and job stress. In workers with high autistic trait subscale scores, those with active
job stress reported more depressive symptoms than those with high strain job stress, except for
the “poor imagination” trait. This is contrary to previous reports that the active stress type is
generally less associated with depressive symptoms than the high-strain stress type. To prevent
depressive symptoms in workers with high autistic trait scores, it is important to understand which
combination of autistic traits and type of job stress contribute to depressive symptoms.

Key words: Active stress, Autistic traits, Depression, Depressive symptoms, High strain, Job
control, Job demand, Job stress

Introduction

Individuals with autism spectrum disorder (ASD) are at
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rent and lifetime depression prevalence for adults with
ASD are 23% and 37%, respectively”. Depression is com-
mon in adults with ASD. It has also been reported in indi-
viduals with high autistic trait scores (but no ASD). Young
adults with strong autistic traits but no ASD diagnosis ex-
perience more psychiatric and psychosocial problems, in-
cluding depression®. There is also an association between
autistic traits and depression in university students”. Fur-
thermore, workers with higher total autistic trait scores are
also substantially more likely to have depressive symp-
toms'?.

Stress has been identified as a risk factor for depres-
sion'), and adults with ASD experience more stress than
healthy volunteers'?. A possible mechanism underlying
this association is that individuals with autistic traits are
more likely to develop affective symptoms following expo-
sure to life stressors, because of their impaired ability to
cope with environmental changes and stressful situations®
D, One stress-management model of job strain (job de-
mand-control model) predicts that mental strain results
from the interaction between job demands and job control'>
9. The most adverse psychological strain reactions occur
when job demand is high and job control is low' !, and
increase the risk of developing depressive symptoms and
depression'® . Conversely, high job control was found to
be a risk factor for poor health-related quality of life among
workers with high autistic trait scores, although high job
control was linked preventively to poor health-related qual-
ity of life for workers with low autistic trait scores'®). A low
job control working environment (i.e., a structured envi-
ronment with some type of external framework that defines
work procedures, work schedules, and workloads) tends to
be easier to adapt to than a high job control working envi-
ronment for individuals with high levels of autistic traits,
because the structured environment increases predictability
and reduces stress'® 1. Therefore, it is possible that high
job control is a risk factor for depression among workers
with high levels of autistic traits.

Previous studies on the association of some types of au-
tistic traits with mental health have found that this associa-
tion differs according to trait. The traits fascination for
numbers and patterns, preference for routine, difficulties
with social skills, and attention-switching difficulties are
independently associated with depressive symptoms; how-
ever, the trait difficulty with imagination is not inde-
pendently associated with depressive symptoms'®. The
traits high scores of preference for routine, difficulties with
social skills, and attention-switching difficulties are associ-
ated with poor student performance?”. Individuals with

ASD are at higher risk of developing trauma- and stress-re-
lated disorders owing to their proneness to rumination®' 2.
The strongest predictors of suicidality score are scores on
the autistic trait domains restricted interests and rumina-
tion?>. Highly functional adults with less social disability
are more likely to be depressed”.

Previous studies have reported that individuals with high
levels of autistic traits are at a high risk of experiencing
depression, and are also vulnerable to job stress. However,
it is unclear which combinations of autistic trait and job
stress type are related to depression. It is important to ad-
dress this question so that an environment adapted to the
workplace can be created for workers with high autistic
trait scores. This study aimed to identify which autistic
traits and which type of job stress are related to depressive
symptoms in Japanese workers. We attempted to reduce
confounding factors by targeting individuals who had grad-
uated from university, were regular staff, and were not cur-
rently taking work leave.

Methods

Participants

Participants comprised Japanese workers who complet-
ed a self-administered Internet-based questionnaire survey
in March 2019. The sample was drawn from a pool of indi-
viduals who had previously registered with a Japanese on-
line survey company (Macromill Inc., Tokyo, Japan), com-
prising approximately 1.2 million registered members
across all Japanese prefectures. Of the approximately
450,000 registered workers aged 20 to 69 years, 86,880
workers were randomly selected and were invited by email
to participate in the study. Screening was conducted using
the following eligibility criteria: aged 20 to 69 years, uni-
versity graduate or higher, regular staff, and not currently
taking leave from work. These criteria were applied to re-
duce the effects of confounding factors (education level
and employment status).

A'total of 11,898 workers responded to the screening and
2,658 met the eligibility criteria. Of these, 1,934 workers
were randomly selected and given access to the self-report
questionnaire. The questionnaire was configured to auto-
matically finish when all responses had been completed.
The survey was closed when 1,284 workers had completed
the questionnaire, and 1,240 answers were delivered by the
survey company. Because this study aimed to identify the
association between autistic traits, depressive symptoms,
and job stress, the number of each gender and age group
were the same to eliminate the influence of gender and age,
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which are generally biased. The male:female ratio was 1:1,
and there was an equal number of participants in each age
group (2029, 30-39, 4049, 50-59, and 60—69 years).
Since the normal retirement age in Japan is 60 or 65 years,
when workers over 60 years old were excluded from the
total of 1,240, the final analysis target was 992.

Sociodemographic characteristics

The participants were surveyed using a self-administered
questionnaire. Sociodemographic characteristics recorded
comprised age, gender, presence of children, socioeconom-
ic status (i.e., occupational position and annual household
income), and health-related behaviors (i.e., drinking habits,
smoking habits, leisure-time physical activity, and sleep
time). Presence of children was classified into two catego-
ries, “yes” or “no.” Occupational position was classified
into two categories, “president, executive or chief direc-
tor-level,” and “section chief, chief clerk-level, or no posi-
tion.” Annual household income was classified into three
categories: <6 million yen, 610 million yen, and >10 mil-
lion yen (yen = Japanese yen; 100 yen is approximately
equal to 1 USD). Smoking habits were classified into two
categories, current smoking and non-current smoking.
Drinking habits were classified into two categories, almost
every day, and rarely or sometimes. Leisure-time physical
activity was classified into two categories, “yes” (from
light physical activity 1 or more times a week to intense
physical activity 3 or more times a week) and “no activity.”
Sleep time per day was classified into two categories, <5
hours and >5 hours.

Autistic traits

The Autism-Spectrum Quotient (AQ), which is used to
evaluate autistic traits, is a self-administered test that mea-
sures the degree to which an adult with normal intelligence
has ASD-associated traits*?. The AQ is a 50-item question-
naire on a 4-point Likert scale and measures five different
areas (10 items represent each subscale): Social skills, At-
tention-switching, Attention to detail, Communication, and
Imagination. A score of 1 is assigned to the responses “defi-
nitely agree” and “slightly agree” and a score of 0 for
“slightly disagree” and “definitely disagree” for half the
items. To avoid response bias, the remaining items are re-
verse scored. Total scores could therefore range from 0 to
50; higher scores indicate higher autistic trait levels. A
score of 1 for each item indicates mild or strong abnormal
or autistic-like behavior (Abnormality = poor social skills,
poor attention-switching/strong focus of attention, excep-
tional attention to detail, poor communication skills, poor
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imagination). A psychometric study of the AQ indicated
good test—retest reliability and internal consistency*. We
used the Japanese version of the AQ, translated by Wakaba-
yashi et al.®, for which the validity and reliability have
been confirmed. In the present study, the AQ subscale
scores were used to assess specific autistic traits. The high-
est quartile represented highly autistic trait scores/autistic
subscale trait scores and the other quartiles represented
non-highly autistic trait scores/autistic subscale trait scores;
this was based on a previous study®® because we could not
find an appropriate study with an AQ subscale cutoff score.
The highest quartile in this study had an AQ score >26. A
cutoff score of 26 was previously reported to have good
discriminative validity and screening properties*”. A score
>32 in the original English version®” and a score >33 in
Japanese version developed by Wakabayashi et al.*® was
initially suggested to indicate the likely presence of ASD.
In this study, we also examined results with a cutoff score
>33.

Depressive symptoms

Depressive symptoms were measured using the Japanese
version of the Kessler Psychological Distress Scale (K6)
scale?® 2, which consists of six items assessing the fre-
quency with which respondents had experienced symptoms
of psychological distress (e.g., “feeling so sad that nothing
can cheer you up”) during the preceding 30 days. The re-
sponse options range from 0 (none of the time) to 4 (all of
the time); total possible scores range from 0 to 24. The re-
liability and validity of the original K6 versions have been
demonstrated repeatedly in the USA and Australia®®3". The
K6 scale has been translated into Japanese and its validity
demonstrated for mood and anxiety disorders diagnosed by
a lay interviewer in a community sample®®. This version
demonstrated a screening performance equivalent to that of
the original English version®?. Depressive symptoms were
considered present in subjects with K6 scores > 1339,

Job strain

Job strain was measured using the Job Content Question-
naire (JCQ) scales of job demands and job control'>'>). Job
demand is assessed using five questions (response range
12-48) and job control is assessed with nine questions (re-
sponse range 24-96), with four-point response options
from 1 (strongly disagree) to 4 (strongly agree). The Japa-
nese version of the scales showed acceptable reliability and
validity in a previous study*». We created four job strain
categories according to the job demand-control model de-
scribed by Karasek. Four job strain quadrants were con-
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structed: passive (low job demands and low job control),
low strain (low job demands and high job control), high
strain (high job demands and low job control) and active
(high job demands and high job control). To create “high”
and “low” variables for the four quadrants of the de-
mand-control model, scores on the two dimensions (de-
mands and latitude) were divided at the median point of the
overall sample distribution.

Sample size

The sample size was estimated based on our previous
studies among workers, which were as follows: 6% of
workers answered that they had depressive symptoms (K6
scores >13), and the odds ratio was 3 in the highest autistic
trait score quartile (unpublished). Assuming an alpha error
of 0.05 and a power of 80%, the required sample size was
calculated to be 952 workers. The target number of workers
per group was 120, because the required number of work-
ers in each group was calculated to be 119 in a total of 8
groups aged from their 20s to 50s and by gender. Eventual-
ly, data collection was stopped when 124 workers in one
group answered. The total number of workers in this study
was 992.

Statistical analysis

Categorical variables are presented as percentages. The
y>-test was used to compare subjects with depressive symp-
toms (K6>13) with those without depressive symptoms.
Variables that were significant in the comparisons between
the presence or absence of depressive symptoms, age, and
gender were used as adjusting factors in the multivariate
analysis. Logistic regression was performed to estimate the
odds ratio (OR) and 95% confidence interval (CI) of de-
pressive symptoms for the highest quartile of the autistic
traits or autistic trait subscale scores, taking the other quar-
tiles of the autistic traits or autistic trait subscale scores as
the reference. If the OR is greater than 1, it means that there
are more reports of depressive symptoms compared to the
reference. Univariate analysis was first performed, and then
the multivariate-adjusted model was adjusted for age, gen-
der, children (with vs. without), annual household income
(<6 million yen, 6—10 million yen, and >10 million yen),
and sleep time (<5 hours a day). Additionally, all five autis-
tic trait subscales were entered simultaneously into the
model to check if the traits were independently associated
with depressive symptoms for each subscale analysis. Two-
tailed p values of <0.05 were considered statistically signif-
icant. All analyses were conducted using SPSS (version 24
for Windows, IBM Inc., New York, USA).

Ethics statement

Ethical approval was obtained from the International
University of Health and Welfare Ethics Committee (No.
18-Im-017). The study was conducted in accordance with
the standards specified in the 1964 Declaration of Helsinki.
Participant responses implied voluntary consent for partic-
ipation. Individuals who agreed to participate were then
directed to complete an anonymous online questionnaire.
International University of Health and Welfare Ethics
Committee waived the need for written informed consent
from the participants.

Results

Participant demographics are shown in Table 1. A total of
992 workers participated in this study, and nearly half had
children. The most common occupational position was sec-
tion chief, chief clerk-level, or no position, and annual
household income for almost half the workers was <6 mil-
lion yen. Regarding lifestyle factors, one-sixth of workers
were currently smoking, one-sixth drank almost every day,
over half of workers reported no leisure-time physical ac-
tivity, and less than one-tenth slept <5 hours a day.

Table 2 shows participant characteristics dichotomized
according to the presence or absence of depressive symp-
toms (K6>13). Compared with participants who did not
report depressive symptoms, those with depressive symp-
toms were likely to have no children, to have lower annual
household income, and to sleep<5 hours a day. Regarding
mental health factors, participants with depressive symp-
toms were more likely to be stressed at work (passive, ac-
tive, and high strain, p=0.042), and were likely to have
high scores of any autistic traits or autistic trait subscales
(Attention to detail trait: p=0.005, Autistic traits and the
other autistic trait subscales were all p<0.001).

Table 3 shows the ORs for depressive symptoms (K6>13)
according to the autistic trait scores and job stress, taking
non-high autistic trait scores/autistic trait subscale scores
with low strain as the reference. The results of the analysis
of autistic trait scores (AQ cutoff score of 26) after adjust-
ment for possible confounding factors were as follows. For
workers with non-high autistic trait scores, there was no
significant difference in depressive symptoms for any job
stress type (although the significance was borderline for ac-
tive job stress). However, workers with high autistic trait
scores reported 3.69 to 7.97 times more depressive symp-
toms for all job stress types, even low strain, compared
with the reference (low strain: OR=3.69, 95% CI: 1.27-
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Table 1. Participant sociodemographic characteristics (n=992)

T SUZUKI et al.

n (%)
Age range (years) 20-29 248 (25.0)
30-39 248 (25.0)
4049 248 (25.0)
50-59 248 (25.0)
Gender Male 496 (50.0)
Presence of children Yes 425 (42.8)
Occupational position President, executive or Chief director-level 107 (10.8)
Section chief, chief clerk-level or no position 885 (89.2)
Annual household income (yen) <6 million 447 (45.1)
6-10 million 341 (34.4)
>10 million 204 (20.6)
Smoking habit Current smoking 165 (16.6)
Drinking habits Almost everyday 175 (17.6)
Leisure-time physical activity No 539 (54.3)
Sleeping time (hours a day) <5 84 (8.5)

10.76, passive: OR=4.82, 95% CI: 1.88-12.33, active:
OR=7.97, 95% CI: 3.06-20.78, and high strain: OR=7.14,
95% CI: 2.79-18.28). Furthermore, the ORs increased in
the order of low strain, passive, and active/high strain, and
the OR for active stress type was approximately 1.7 times
higher than that for passive.

Using an AQ cutoff score of 33 after adjustment for pos-
sible confounding factors, workers with non-high autistic
trait scores reported 1.86 to 2.25 times more depressive
symptoms for all job stress types compared with the refer-
ence group (low strain), although there was no significant
association for passive job stress. Workers with high autis-
tic trait scores reported 2.79 to 15.79 times more depressive
symptoms for all job stress types (although this was not
significant for low strain and high strain), and the OR for
active stress type was approximately 3.3 times higher than
that for passive stress type.

The results of the autistic trait subscale analysis after ad-
justment for possible confounding factors, entering all five
autistic trait subscales simultaneously, were as follows. Re-
garding the Social skills trait, for workers with non-high
autistic trait scores, there was no significant difference in
depressive symptoms for any job stress type. However,
workers with high autistic trait scores reported significantly
more depressive symptoms for all job stress types, except
low strain. Regarding the Attention-switching trait, both
workers with non-high and those with high trait scores re-
ported significantly more depressive symptoms for all job
stress types compared with the reference. Regarding the
Attention to detail trait, for workers with non-high trait
scores, no significant difference in depressive symptoms

was reported for passive or active stress types, although
workers with high strain reported significantly more de-
pressive symptoms. However, workers with high trait
scores reported significantly more depressive symptoms
for all job stress types, except low strain. Furthermore, the
OR for active stress type was approximately 2 times higher
than that for high strain. Regarding the Communication
trait, for workers with non-high trait scores, no significant
difference in depressive symptoms was reported for pas-
sive stress types, although workers with active and high
strain reported significantly more depressive symptoms.
However, workers with high trait scores reported signifi-
cantly more depressive symptoms for all job stress types,
except high strain. Regarding the Imagination trait, for
workers with non-high trait scores, no significant differ-
ence in depressive symptoms was reported for any job
stress type. For workers with high trait scores, no signifi-
cant difference in depressive symptoms was reported at low
strain or passive stress types, although workers with active
and high strain types reported significantly more depressive
symptoms.

Discussion

We examined the vulnerability to depressive symptoms
in 992 regular workers (who were sampled from across Ja-
pan and had a university education or higher) with high
autistic traits or autistic trait subscale scores according to
job stress type. Workers with non-high autistic trait scores
(AQ score <26) reported no significant difference in de-
pressive symptoms for any job stress type. However, work-
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Table 2. Participant sociodemographic characteristics according to presence/absence of depressive

symptoms (n=992)

AUTISTIC TRAITS, JOB STRESS, AND DEPRESSIVE SYMPTOMS

Depressive symptoms P
Yes No
(K6>13) (K6<13)
113 (11.4) 879 (88.6)
Age range (years) 20-29 36 (14.5) 212 (85.5) 0.131
30-39 32 (12.9) 216 (87.1)
40-49 23(9.3) 225 (90.7)
50-59 22 (8.9) 226 (91.1)
Gender Male 60 (12.1) 436 (87.9) 0.484
Female 53 (10.7) 443 (89.3)
Presence of children Yes 38 (8.9) 387 (91.1) 0.035
No 75 (13.2) 492 (86.8)
Occupational position President, executive or 7 (6.5) 100 (93.5) 0.095
Chief director-level
Section chief, chief clerk-level or 106 (12.0) 779 (88.0)
no position
Annual household < 6 million 62 (13.9) 385 (86.1) 0.012
income (yen) 6-10 million 39 (11.4) 302 (88.6)
> 10 million 12 (5.9) 192 (94.1)
Smoking habit Current smoking 21 (12.7) 144 (87.3) 0.554
Other 92 (11.1) 735 (88.9)
Drinking habits Almost everyday 18 (10.3) 157 (89.7) 0.612
Other 95 (11.6) 722 (88.4)
Leisure-time physical Yes 43 (9.5) 410 (90.5) 0.084
activity No 70 (13.0) 469 (87.0)
Sleeping time <5 17 (20.2) 67 (79.8) 0.008
(hours a day) >5 96 (10.6) 812 (89.4)
Stress factor Low strain 15(6.4) 221 (93.6) 0.042
Passive 31(12.0) 228 (88.0)
Active 36 (13.2) 236 (86.8)
High strain 31(13.8) 194 (86.2)
Autistic trait scores High (>26) 58 (20.5) 225(79.5) <0.001
Non-high (<26) 55(7.8) 654 (92.2)
High (=33) 14 (28.0) 36 (72.0) <0.001
Non-high (<33) 99 (10.5) 843 (89.5)
Autistic trait subscale scores
Social skill trait High (>7) 51(17.4) 242 (82.6) <0.001
Non-high (<7) 62 (8.9) 637 (91.1)
Attention switching High (>6) 53 (18.0) 241 (82.0) <0.001
trait  Non-high (<6) 60 (8.6) 638 (91.4)
Attention to detail trait High (>6) 47 (15.7) 252 (84.3) 0.005
Non-high (<6) 66 (9.5) 627 (90.5)
Communication trait High (>7) 43 (19.8) 174 (80.2) <0.001
Non-high (<7) 70 (9.0) 705 (91.0)
Imagination trait High (>7) 42 (18.8) 182 (81.3) <0.001
Non-high (<7) 71(9.2) 697 (90.8)

583

n (%); Inequalities in parentheses indicate the range; Difference in proportions was assessed using the y2 test;
Abnormal response on each autistic trait subscale (Social skills: poor social skills, Attention switching: poor
attention-switching/strong focus of attention, Attention to detail: exceptional attention to detail, Communication:
poor communication skills, Imagination: poor imagination).

High: highest autistic trait (subscale) score quartile; Non-high: others.
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Table 3. Odds ratios for depressive symptoms (K6>13) according to autistic trait scores and job stress

type (n=992)

T SUZUKI et al.

Autistic trait Crude Multivariate-adjusted
Job stress
scores OR (95%CI) )4 OR (95%CI) p
Autistic traits
Non-high Low strain ref. ref.
(<26) Passive 2.29(0.91-5.78) 0.078 2.13 (0.84-5.40) 0.111
Active 2.50 (1.03-6.06) 0.043 2.45 (1.00-5.97) 0.050
High strain 2.22(0.86-5.71) 0.099 1.96 (0.76-5.10) 0.166
High Low strain 3.53 (1.23-10.20) 0.020 3.69 (1.27-10.76) 0.017
(>26) Passive 5.30 (2.09-13.44) <0.001 4.82 (1.88-12.33) 0.001
Active 8.48 (3.29-21.87) <0.001 7.97 (3.06-20.78) <0.001
High strain 7.95 (3.15-20.06) <0.001 7.14 (2.79-18.28) <0.001
Non-high Low strain ref. ref.
(<33) Passive 2.01 (1.01-4.00) 0.047 1.86 (0.93-3.73) 0.080
Active 2.11 (1.07-4.15) 0.031 2.00 (1.01-3.97) 0.047
High strain 2.52(1.27-4.99) 0.008 2.25(1.12-4.49) 0.022
High Low strain 2.94 (0.59-14.66) 0.189 2.79 (0.55-14.18) 0.215
(>33) Passive 5.87 (1.64-21.00) 0.006 4.75 (1.30-17.33) 0.018
Active 16.15 (4.57-57.10) <0.001 15.79 (4.40-56.64) <0.001
High strain 4.04 (0.78-20.98) 0.097 3.11 (0.58-16.64) 0.185
Autistic trait subscales
Social skill traits
Non-high Low strain ref. ref.
(<7) Passive 1.86 (0.77-4.52) 0.168 1.50 (0.61-3.72) 0.380
Active 2.27(0.98-5.26) 0.056 2.26 (0.95-5.37) 0.064
High strain 2.67 (1.13-6.33) 0.026 2.29 (0.94-5.56) 0.067
High Low strain 2.24 (0.78-6.45) 0.134 1.85 (0.62-5.53) 0.269
=7) Passive 4.68 (1.91-11.44) 0.001 3.46 (1.35-8.91) 0.010
Active 5.73 (2.30-14.29) <0.001 4.32 (1.65-11.25) 0.003
High strain 4.31(1.70-10.91) 0.002 3.17 (1.20-8.35) 0.020
Attention switching traits
Non-high Low strain ref. ref.
(<6) Passive 3.14 (1.21-8.16) 0.019 2.82(1.07-7.43) 0.036
Active 3.35(1.32-8.55) 0.011 3.48 (1.34-9.01) 0.010
High strain 3.79 (1.45-9.86) 0.006 3.29 (1.24-8.71) 0.017
High Low strain 5.71 (1.93-16.85) 0.002 3.58 (1.17-11.00) 0.026
(=6) Passive 5.83 (2.16-15.79) 0.001 3.19 (1.13-9.03) 0.028
Active 7.53 (2.82-20.09) <0.001 5.01 (1.83-13.74) 0.002
High strain 6.48 (2.39-17.60) <0.001 4.10 (1.46-11.54) 0.007
Attention to detail traits
Non-high Low strain ref. ref.
(<6) Passive 1.83 (0.80-4.20) 0.152 1.54 (0.66-3.60) 0.320
Active 1.79 (0.77-4.12) 0.175 1.82 (0.77-4.32) 0.172
High strain 2.65 (1.18-5.95) 0.018 2.32(1.01-5.32) 0.047
High Low strain 1.53 (0.53-4.48) 0.435 1.88 (0.62-5.67) 0.262
(=6) Passive 3.71 (1.51-9.13) 0.004 3.52 (1.37-9.04) 0.009
Active 4.45(1.92-10.32) <0.001 5.64 (2.35-13.57) <0.001
High strain 2.96 (1.12-7.86) 0.029 2.77 (1.01-7.65) 0.049
Communication traits
Non-high Low strain ref. ref.
(<7) Passive 2.03 (0.80-5.16) 0.135 1.77 (0.69-4.54) 0.237
Active 3.26 (1.38-7.69) 0.007 3.21 (1.34-7.69) 0.009
High strain 3.93 (1.64-9.40) 0.002 3.22 (1.32-7.85) 0.010
High Low strain 4.73 (1.63-13.76) 0.004 3.21 (1.06-9.69) 0.039
=7) Passive 8.16 (3.21-20.72) <0.001 4.79 (1.81-12.67) 0.002
Active 7.71 (2.74-21.69) <0.001 4.17 (1.41-12.32) 0.010
High strain 4.52 (1.56-13.12) 0.006 2.86 (0.94-8.73) 0.065

Industrial Health 2022, 60, 578 —588



AUTISTIC TRAITS, JOB STRESS, AND DEPRESSIVE SYMPTOMS

Table 3. Continued

585

Autistic trait Crude Multivariate-adjusted
Job stress
scores OR (95%CI) p OR (95%CI) p
Imagination traits

Non-high Low strain ref. ref.

(<7) Passive 1.76 (0.81-3.80) 0.152 1.56 (0.71-3.45) 0.269
Active 1.93 (0.92-4.03) 0.081 1.91 (0.90-4.09) 0.094
High strain 1.68 (0.76-3.73) 0.204 1.51 (0.67-3.43) 0.320

High Low strain 1.31 (0.40-4.30) 0.655 1.03 (0.30-3.52) 0.962

=7 Passive 3.25(1.36-7.77) 0.008 2.09 (0.84-5.23) 0.115
Active 5.41 (2.16-13.52) <0.001 3.59 (1.37-9.42) 0.009
High strain 5.36 (2.30-12.49) <0.001 3.66 (1.50-8.92) 0.004

Abnormal response on each autistic trait subscale (Social skills: poor social skills, Attention switching: poor

attention-switching/strong focus of attention, Attention to detail: exceptional attention to detail, Communication:

poor communication skills, Imagination: poor imagination); OR: odds ratio; CI: confidence interval; High: highest

autistic trait scores/autistic trait subscale scores quartile; Non-high: other autistic trait scores/autistic trait subscale

scores quartiles.

Logistic regression was performed to estimate the OR and 95% CI of depressive symptoms (K6>13) taking as the

reference the other autistic traits scores/autistic trait subscale scores quartiles with low strain.

The multivariate-adjusted model was adjusted for age, gender, children (with vs. without), annual household income

(<6 million yen, 6—10 million yen, and >10 million yen), and sleep time (<5 hours a day). Five autistic trait

subscales were entered simultaneously for each subscale analysis.

ers with high autistic trait scores (AQ score >26) reported
significantly more depressive symptoms at all job stress
types, even low strain, compared with the reference of non-
high autistic trait scores and low strain job stress. Further-
more, greater job stress was associated with a greater risk
of depressive symptoms, especially when job demand was
high (active and high strain types). Depressive symptoms
differed according to the type and scores of autistic traits
and job stress, classified into six patterns. A distinctive
characteristic among the patterns was that workers with ac-
tive stress reported more depressive symptoms than those
with high strain in workers with high autistic trait scores,
especially for the Attention to detail and Communication
traits (but not for the Imagination trait), contrary to previ-
ous reports'> ' that the active stress type is generally less
associated with depressive symptoms than the high-strain
stress type.

Workers with non-high autistic trait scores (AQ score
<26) seemed to be stress resistant, because no significant
difference in depressive symptoms was reported for any job
stress types. However, workers with high autistic trait
scores (AQ score >26) seemed to be at high risk of depres-
sive symptoms, even in less stressful workplaces (i.e., low
strain job stress type), because such workers reported sig-
nificantly more depressive symptoms for all job stress
types. Therefore, it can be assumed that workers with high
autistic trait scores need to be careful even in a less stressful

workplace. Additionally, workers with high autistic trait
scores appear to be more vulnerable to stress than those
with low autistic trait scores. Our results support previous
study findings that individuals with high levels of autistic
traits are more likely to have depressive symptoms/depres-
sion®1%, and that individuals with high autistic trait levels
are susceptible to the effects of stress® 'V. Furthermore,
workers with high autistic trait scores seemed to experience
active and high strain job stress types as more stressful than
the passive job stress type. A previous report indicated that
high job control was a risk factor for poor health-related
quality of life among workers with high autistic trait
scores'®, although the most adverse psychological strain
reactions occur when job demand is high and job control is
low!'3 19, Therefore, the active stress type (high job demand
and high job control) is likely to be more adverse than the
passive stress type (low job demand and low job control),
and likely to be slightly more adverse than the high strain
stress type (high job demand and low job control) in work-
ers with high autistic trait scores. Our finding that the active
stress type was likely to be more adverse than the passive
stress type and high strain stress type in workers with high
autistic trait scores appeared to be considerably stronger
when an AQ cutoff score of 33 was used compared with an
AQ cutoff score of 26.

The results of the autistic trait subscale analysis can be
classified into six patterns. First, workers with the active
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stress type reported more depressive symptoms than work-
ers with high strain when the autistic trait scores were high,
especially for the Attention to detail trait and Communica-
tion trait (but not for the Imagination trait). Generally, the
active stress type is less associated with depression than the
high strain stress type'> '9. However, the present results
were the opposite: the active stress type had a greater effect
on depressive symptoms than the high strain stress type.
Workers with high autistic traits scores appear less stressed
and less at risk of depressive symptoms in workplaces with
low job control (high strain stress type) compared with high
job control (active stress type) when the workplace job de-
mand is high. Conversely, a previous report suggested that
high job control is stressful in workers with high autistic
trait scores, as high job control is associated with poor
physical health-related quality of life among workers with
high autistic trait scores'®. High job control scores on the
JCQ indicate skill discretion (i.e., the flexibility that en-
ables a worker to decide what type of skills and creativity
to use) and decision authority (i.e., a worker’s ability to
make decisions about their work)!> >, Workers with high
autistic trait scores tend to do better in a lower job control
working environment, such as a structured environment
(e.g., fixed work procedures and fixed work schedules)'®.

Second, no significant difference in depressive symp-
toms was reported for any job stress types at non-high
scores in the Social skills trait and Imagination trait. These
results indicate that workers with low scores in these traits
are stress resistant, because there was no significant differ-
ence in the risk of depressive symptoms between high
stress and low stress types as a reference (low strain).

Third, workers with high Attention-switching and Com-
munication trait scores reported significantly more depres-
sive symptoms, even at low strain. This indicates that
workers with high scores in these traits, even in less stress-
ful workplaces, are at higher risk of depressive symptoms
than workers with low scores in these traits. Therefore,
such workers must be careful even in a less stressful work-
place.

Fourth, workers with high Social skills and Attention to
detail trait scores reported significantly more depressive
symptoms for all job stress types, except low strain, com-
pared with workers with low scores in these traits. These
results indicate that workers with high scores in these traits
are vulnerable to stress and prone to depressive symptoms
under stress.

Fifth, in workers with high autistic trait subscale scores
(except for the Communication trait), those who experi-
enced active stress reported more depressive symptoms
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than those who experienced passive stress. This suggests
that job demand affects the risk of depressive symptoms
more than job control.

Sixth, workers with high Imagination trait scores report-
ed significantly more depressive symptoms only for the ac-
tive or high strain stress types, and both stress types showed
similar ORs. These results indicate that workers with a high
Imagination trait scores are resistant to passive stress types,
but vulnerable to active or high strain stress types. This is
unaffected by job control but vulnerable to job demand.
These results are slightly inconsistent with our previous
findings that the Imagination trait score was not inde-
pendently associated with depressive symptoms!?. The au-
tistic trait symptom of imagination impairment involves an
impairment of the ability to imagine others’ thoughts, or to
identify appropriate behavior in a situation'V. Individuals
who lack such skills may be free from interpersonal con-
flicts and/or relationship stress, which are major stressors
that can induce depressive symptoms'?. Although our pre-
vious results did not take job stress into account, it seems
that low job demand does not affect depressive symptoms,
but high job demand is associated with a greater risk of
depressive symptoms.

The study implications are that depressive symptoms
differ according to job stress type and type of autistic trait.
It is important for workers with high autistic scores to be
aware of which combination of autistic trait and job stress
type lead to a greater risk of depressive symptoms, so that
an environment that can be adapted to the workplace can be
created. Creating an appropriate work environment that
suits each different pattern of high autistic trait scores could
prevent depressive symptoms, and a suitable work environ-
ment with less risk of depressive symptoms would make it
casier for workers to demonstrate their abilities. Workplace
improvements, such as conducting AQ screening and creat-
ing work routines, are conceivable. Autistic traits could be
evaluated using AQ screening, and managers could consult
workers with high autistic trait scores in the concerned sub-
scales who are suspected of having depressive symptoms.
If the workers are stressed by an active job, especially with
a high job latitude, then managers could add more routine
to reduce job latitude (job control).

Limitations
There were some potential study limitations that must be
considered. First, the questionnaire was online, so the sam-

ple may have been biased toward individuals more familiar
with the Internet. Second, our questionnaire may be less
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appropriate for participants with a low 1Q, as it required a
certain degree of reading comprehension skills. The partic-
ipants in our study therefore, presumably comprised those
with typical intelligence levels.

Conclusions

The effect of high autistic trait scores on depressive
symptoms differed according to the type of job stress
among Japanese regular workers with university education.
Workers with non-high autistic trait scores reported no sig-
nificant difference in depressive symptoms for any job
stress type. However, workers with high autistic trait scores
reported significantly more depressive symptoms for all job
stress types, even low strain. Furthermore, greater job stress
was associated with a greater risk of depressive symptoms,
especially when job demand was high. Autistic trait sub-
scale analysis showed that depressive symptoms reports
differed according to the type and scores of autistic traits
and job stress, which could be classified into six patterns.
Of these, workers with the active stress type reported more
depressive symptoms than workers with high strain when
the autistic trait subscale scores were high (except for the
Imagination trait), contrary to previous reports that the ac-
tive stress type is generally less associated with depressive
symptoms than the high-strain stress type. To prevent men-
tal health problems, it is important for workers with high
autistic trait scores to know which combination of autistic
trait and job stress type are associated with a greater risk of
depressive symptoms.
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