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METHODS Covariates

. Covariates included demographic characteristics (ie, age,

Participants gender, education, medical history of stroke, and occupational

A cross-sectional study with employees from two sites (ie,
headquarters and one branch) of a manufacturing company located
in the east coast region of Japan was conducted from July to
August 2018. All variables used in the present study were measured
using a self-administered web-based questionnaire. All employees
except for non-executive directors, disabled employees who cannot
use a computer, and absentees (N =353) were invited to participate
in the present study. A total of 224 employees completed the web-
based questionnaire (response rate, 63%). Because the web-based
questionnaire required participants to answer all the questions, no
participants had missing items. The study purposes and procedures
were explained to the employees, and online informed consent was
obtained from them prior to study initiation. Kitasato University
Medical Ethics Organization reviewed and approved the aims and
procedures of the present study (No. B18-047).

Measures

Exposure: Organizational Justice

Organizational justice was measured using the Japanese
version of the Organizational Justice Questionnaire (0JQ)380
which comprises a seven-item procedural justice scale and a six-
item interactional justice scale, both measured on a five-point
Likert-type scale ranging from 1=Strongly disagree to 5=
Strongly agree. The total score for each OJQ subscale is calculated
by averaging the item scores (score range, 1 to 5). In this sample,
Cronbach’s alpha coefficients were 0.88 for the procedural justice
scale and 0.94 for the interactional justice scale.

Mediator: Psychological Distress

Psychological distress was measured using the Japanese
version of the K6 scale.*'*> The K6 scale comprises six items
measuring the level of psychological distress on a five-point Likert-
type scale ranging from 0 = None of the time to 4 = All of the time.
The total score is calculated by summing item scores (score range, O
to 24). In this sample, Cronbach’s alpha coefficient was 0.89.

Outcome: Cognitive Failures

Cognitive failures were measured using the Japanese version
of the Cognitive Failures Questionnaire (CFQ).*** The CFQ was
developed by Broadbent et al** and comprises 25 items measuring
cognitive slips and failures in daily activities during the past
6 months on a five-point Likert-type scale ranging from 0= Never
1 to 4= Very often. The total score is calculated by summing item
scores (score range, 0 to 100). Because Broadbent et al*® argued
that a single factor adequately captured the structure of the CFQ,
we mainly used the total score of 25 items. However, a recent study
by Rast et al®* indicated that the CFQ items loaded on three
different factors: forgetfulness (ie, a tendency to let go from one’s
mind something known or planned, such as names, intentions,
appointments, and words), distractibility (ie, being absentminded
or easily disturbed in one’s focused attention mainly in social
situations or interactions with other people), and false triggering
(ie, interrupted processing of sequences of cognitive and motor
actions). Therefore, we also calculated the scores for these three
dimensions (score range for each dimension, 0 to 32) and used them
in the sub-analysis. It should be noted that the sum of scores for
these three dimensions does not equal the total score of the CFQ, as
some items belong to more than one dimension or do not belong to
any dimension. In this sample, Cronbach’s alpha coefficient for the
total CFQ was 0.94, and that for the three dimensions ranged from
0.84 to 0.86.

position) and lifestyle factors (ie, drinking and smoking habits).
Age was used as a continuous variable. Education was classified
into four groups: graduate school, college, junior college, and high
school or junior high school. Medical history of stroke was dichot-
omized into yes and no. Occupational position was classified into
four groups: managerial employee, non-manual employee, manual
employee, and other. Drinking habit was classified into three
groups: rarely, sometimes, and daily. Smoking habit was also
classified into three groups: never smoker, ex-smoker, and current
smoker.

Statistical Analysis

Using the PROCESS macro (http://www.athayes.com/pub-
lic/processv35.zip)*® for SPSS (IBM SPSS Statistics for Windows,
Version 23.0. Armonk, NY: IBM Corp.), we conducted a multiple
mediation analysis*’ with the bootstrap method*® to estimate the
total and direct effects of organizational justice on cognitive failures
as well as the mediation (or indirect) effect of psychological
distress. Procedural justice and interactional justice were analyzed
separately. In the analysis, procedural justice or interactional justice
(ie, OJQ subscale score) was included as an exposure (or indepen-
dent) variable; psychological distress (ie, K6 scale score) was
included as a mediator variable; and cognitive failures (ie, CFQ
score) were included as an outcome (or dependent) variable. After
standardizing these variables, we calculated (i) the c coefficient
(indicating the total effect of each justice dimension on cognitive
failures), (ii) the ¢’ coefficient (indicating the direct effect of each
justice dimension on cognitive failures), and (iii) the difference
between ¢ and ¢’ (ie, c—¢’) (indicating the mediation effect of
psychological distress), as well as their 95% confidence intervals
(CIs), based on 5000 bootstrap samples. If the 95% CI of ¢—¢’ did
not include zero, it was determined that psychological distress
significantly mediated the effect of each justice dimension on
cognitive failures. On that basis, if the 95% CI of ¢’ included zero,
it was determined that the effect of psychological distress was that
of full mediation. Conversely, if the 95% CI of ¢’ did not include
zero, the effect of psychological distress was that of partial media-
tion. In the series of analysis, we first calculated the crude coef-
ficients (ie, without any adjustment) (Model 1) and subsequently
adjusted for demographic characteristics and lifestyle factors
(Model 2). In addition, a similar analysis was conducted using
each dimension of cognitive failures (ie, forgetfulness, distractibil-
ity, and false triggering) as an outcome variable. The level of
significance was 0.05 (two-tailed).

RESULTS

Detailed characteristics of the 224 study participants and
Pearson’s correlation coefficients for age and scale scores are shown
in Tables 1 and 2, respectively.

Table 3 shows the results of the main analysis. In the crude
model (Model 1), procedural justice had a significant negative total
effect on cognitive failures (¢c=-0.164 [95% CI: —0.295 to
—0.034]). When we included psychological distress in the model
as a mediator variable, the mediation effect of psychological distress
was significant (¢c—¢’ = —0.199 [95% CI: —0.307 to —0.107]), and
the direct effect of procedural justice on cognitive failures was not
significant (¢’ =0.034 [95% CI: —0.082 to 0.150]). Therefore,
psychological distress fully mediated the effect of procedural justice
on cognitive failures. These patterns were unchanged after adjusting
for demographic characteristics and lifestyle factors (Model 2).
Furthermore, for interactional justice, patterns similar to those of
procedural justice were observed.
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TABLE 1. Characteristics of Employees Who Participated in
the Study

Demographic Characteristics Mean (SD) n (%)
Age 42.9 (9.51)
Gender
Men 189 (84.4)
‘Women 35 (15.6)
Education
Graduate school 30 (13.4)
College 99 (44.2)
Junior college 22 (9.8)
High school or junior high school 73 (32.6)
Medical history of stroke
Yes 3(1.3)
No 221 (98.7)
Occupational position
Managerial employee 42 (18.8)
Non-manual employee 148 (66.1)
Manual employee 12 (5.4)
Other 22 (9.8)
Drinking habit
Rarely 64 (28.6)
Sometimes 94 (42.0)
Daily 66 (29.5)
Smoking habit
Never smoker 119 (53.1)
Ex-smoker 30 (13.4)
Current smoker 75 (33.5)
Scale scores” Mean (SD) Cronbach’s «
Procedural justice (OJQ) (1-5) 3.21 (0.70) 0.88
Interactional justice (OJQ) (1-5) 3.62 (0.87) 0.94
Psychological distress (K6) (0-24) 6.64 (5.11) 0.89
Cognitive failures (total) (CFQ) (0—-100)  30.8 (14.4) 0.94
Forgetfulness (CFQ) (0-32) 11.2 (5.45) 0.86
Distractibility (CFQ) (0-32) 11.8 (5.27) 0.84
False triggering (CFQ) (0-32) 7.27 (4.93) 0.85

*CFQ, Cognitive Failures Questionnaire; OJQ, Organizational Justice
Questionnaire.

When we conducted a similar analysis using each dimension
of cognitive failures (ie, forgetfulness, distractibility, and false
triggering) as the outcome variable, patterns similar to those in
the main analysis were observed for forgetfulness and distractibility
(Table 4). For false triggering, the total effects of procedural and
interactional justice were weaker than those on forgetfulness and
distractibility. Especially, the total effect of procedural justice on

false triggering was not statistically significant (c =—0.095 [95%
CI: —0.227 to 0.037] and —0.097 [95% CI: —0.233 to 0.038] for
Models 1 and 2, respectively).

DISCUSSION

The present study demonstrated significant negative total
effects of procedural and interactional justice on cognitive failures.
Furthermore, a significant full mediation effect of psychological
distress on the associations was observed. With one exception (ie,
the total effect of procedural justice on false triggering), patterns
similar to those in the main analysis were observed when we used
each dimension of cognitive failures as the outcome variable.

Our results showed that both procedural and interactional
justice had significant negative total effects on cognitive failures.
This finding is consistent with a previous study that found that low
organizational justice had an impact on cognitive decline.”* The
present study expanded this evidence including the behavioral
problems that arise from cognitive decline. Given the previous
finding that low job control was associated with lower levels of
cognitive function,®® our finding is reasonable because organiza-
tional justice captures more basic elements of the social structure
where task-level job characteristics, such as job control, are operat-
ing.* Our finding suggests that employees are more likely to
experience cognitive slips and failures in daily activities in work
settings where organizational justice is lower.

We also found a significant mediation effect of psychological
distress on the association of procedural and interactional justice
with cognitive failures. This finding is also reasonable, since
previous studies reported that lower organizational justice was
prospectivel;/ associated with depressive symptoms and psycholog-
ical distress”**> and that psychological distress adversely affected
cognitive function, such as multiple memory systems, learning
strategies, and encoding/retrieval of words.*®*” When employees
perceive unfair and unclear decision-making procedures in their
workplace and/or unfair and disrespectful treatment from super-
visors, they may be more psychologically distressed. Such distress
may have an adverse effect on cognitive function, which may
consequently lead to more cognitive slips and failures in daily
activities. Furthermore, it is noteworthy that the significant media-
tion effect of psychological distress on the association of organiza-
tional justice with cognitive failures remained unchanged even after
adjusting for demographic characteristics including age. The pos-
sibility that the association of organizational justice with cognitive
failures can be explained by psychological distress may be true for
all age groups.

A theoretical framework of the “allostatic load model””>°
could explain the pathways linking psychosocial working condi-
tions, including organizational justice, and health.’'>* According to
the model, if the activation of the bodily systems by stressors is

TABLE 2. Pearson’s Correlation Coefficients for Age and Scale Scores (189 Men and 35 Women)

1 2 3 4 5 6 7
1. Age
2. Procedural justice (OJQ) 0.172°
3. Interactional justice (OJQ) 0.109 0.710°
4. Psychological distress (K6) —0.111 —0.341° —0.445°
5. Cognitive failures (total) (CFQ) —0.006 —0.164* —0.186" 0.570°
6. Forgetfulness (CFQ) 0.011 —0.159* —0.180° 0.521° 0.956"
7. Distractibility (CFQ) —0.084 —0.201° —0.183° 0.591° 0.925° 0.833°
8. False triggering (CFQ) 0.016 —0.095 —0.150* 0.483° 0.912° 0.887° 0.738"
CFQ, Cognitive Failures Questionnaire; OJQ, Organizational Justice Questionnaire.
4P <0.05.
°P<0.01.
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TABLE 3. Total and Direct Effects of Organizational Justice on Cognitive Failures, and Mediation Effect of Psychological
Distress: Multiple Mediation Analyses With Bootstrap Method (189 Men and 35 Women)

Point Estimate (95% Confidence Interval)

Model 1* Model 2

Procedural justice
Total effect (¢ coefficient)
Direct effect (¢’ coefficient)

Interactional justice
Total effect (¢ coefficient)
Direct effect (¢’ coefficient)

—0.164 (—0.295 to —0.034)
0.034 (—0.082 to 0.150)
Mediation effect (c—c’) —0.199 (—0.307 to —0.107)

—0.186 (—0.316 to —0.056)
0.084 (—0.037 to 0.206)
Mediation effect (c—c’) —0.271 (—0.380 to —0.168)

—0.180 (—0.315 to —0.044)
0.034 (—0.085 to 0.152)
—0.213 (-0.323 to —0.115)

—0.193 (-0.328 to —0.057)
0.085 (—0.038 to 0.207)
—0.277 (—=0.394 to —0.174)

*Crude (ie, without any adjustment).

TFully adjusted (ie, adjusted for age, gender, education, medical history of stroke, occupational position, drinking habits, and smoking habits).

sustained (ie, exposed to repetitive or chronic stressors), harm is
done to the body through allostatic load, which can lead to psy-
chological distress or consequently to depression.’ 354 Furthermore,
for the pathways linking psychological distress and cognitive
function, studies on brain regions suggest that the hippocampus,
a limbic area involved in learning and memory, is particularly
sensitive to the effects of distress because it is enriched with
receptors for corticosterone (ie, a glucocorticoid hormone released
in response to stress) and plays a role in glucocorticoid negative
feedback.”>> Based on this, when people perceive psychological

distress, corticosterone is released, which may reduce cognitive
function through damaging hippocampal neurons.”® Such psycho-
physiological and neurophysiological mechanisms may explain our
findings, and further research on more detailed mechanisms
is promising.

When we used each dimension of cognitive failures as an
outcome variable, the total effect of procedural justice on false
triggering was not significant. Furthermore, although statistically
significant, the total effect of interactional justice on false triggering
was weaker than that on forgetfulness and distractibility. This

TABLE 4. Total and Direct Effects of Organizational Justice on Each Dimension of Cognitive Failures, and Mediation Effect of
Psychological Distress: Multiple Mediation Analyses with Bootstrap Method (189 Men and 35 Women)

Point Estimate (95% Confidence Interval)

Model 1*

Model 21

Outcome: forgetfulness
Procedural justice
Total effect (¢ coefficient)
Direct effect (¢’ coefficient)
Mediation effect (c—c’)
Interactional justice
Total effect (¢ coefficient)
Direct effect (¢’ coefficient)

Mediation effect (c—c’)

—0.159 (—0.290 to —0.029)
0.021 (—0.099 to 0.141)
—0.180 (—0.284 to —0.096)

—0.176 (—0.312 to —0.040)
0.021 (—0.102 to 0.144)

—0.198 (—0.301 to —0.108)

—0.180 (—0.310 to —0.049)
0.066 (—0.061 to 0.192)
—0.245 (—0.348 to —0.152)

—0.191 (—-0.327 to —0.055)
0.065 (—0.063 to 0.192)

—0.256 (—0.351 to —0.167)

Outcome: distractibility
Procedural justice
Total effect (¢ coefficient)
Direct effect (¢’ coefficient)
Mediation effect (c—c’)
Interactional justice
Total effect (¢ coefficient)
Direct effect (¢’ coefficient)

Mediation effect (c—c’)

—0.201 (—0.330 to —0.071)
0.001 (=0.113 to 0.115)
—0.202 (—0.311 to —0.112)

—0.183 (—0.313 to —0.053)
0.099 (—-0.019 to 0.218)

—0.283 (—0.391 to —0.182)

—0.215 (—0.349 to —0.081)
0.000 (—0.116 to 0.116)
—0.215 (—0.326 to —0.121)

—0.194 (—0.329 to —0.059)
0.092 (—0.028 to 0.212)

—0.286 (—0.396 to —0.182)

Outcome: false triggering
Procedural justice
Total effect (¢ coefficient)
Direct effect (¢’ coefficient)
Mediation effect (c—c’)
Interactional justice
Total effect (¢ coefficient)
Direct effect (¢’ coefficient)
Mediation effect (c—c’)

—0.095 (—0.227 to 0.037)
0.079 (—0.044 to 0.202)
—0.174 (—0.284 to —0.089)

—0.150 (—0.281 to —0.019)
0.081 (—0.048 to 0.210)
—0.231 (—0.335 to —0.137)

—0.097 (—0.233 to 0.038)
0.090 (—0.035 to 0.215)
—0.187 (—0.289 to —0.099)

—0.140 (—0.275 to —0.005)
0.099 (—0.031 to 0.229)
—0.239 (—0.348 to —0.145)

"Crude (ie, without any adjustment).

TFully adjusted (ie, adjusted for age, gender, education, medical history of stroke, occupational position, drinking habits, and smoking habits).
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finding may be explained by the temporal stability of false trigger-
ing. Rast et al*> have found that the three dimensions of cognitive
failures change in different rates and follow different patterns of
change over the life course, and that false triggering is the most
stable dimension across the life span, including during tenure and
even after retirement. In support of this, the present sample showed
that false triggering had a smallest standard deviation (SD) among
the three dimensions (see Table 1). In that sense, false triggering
may be relatively less affected by external factors, such as psycho-
social working conditions, compared with the other two dimensions.
Future research is promising to elucidate more detailed mechanisms
underlying the effects of various kinds of psychosocial working
conditions on each dimension of cognitive failures.

Possible limitations of the present study should be consid-
ered. First, the present sample was drawn from one particular
manufacturing company in Japan with a large proportion of highly
educated non-manual male employees, who are considered to be
exposed to higher levels of intellectual demands®’; therefore, the
generalization of the present findings should be performed with
caution. Second, although the response rate in the present study
reached 60%, which should be the goal in most research,’® those
who perceived lower levels of organizational justice and were more
psychologically distressed may have been less likely to participate
in the present study. Such nonresponse bias may have underesti-
mated the true association. Third, various factors that were not
measured in the present study may have confounded our findings.
For example, participants with higher levels of neuroticism ma
have been more likely to evaluate organizational justice as lower
and to recall their own experiences of cognitive failures.®® However,
this risk of bias seems to be manageable because a recent study
found the effects of organizational justice to be independent of
personality traits.®' Finally, causal inferences are limited due to the
cross-sectional nature of the study. The present findings seem to
indicate that those who frequently experienced cognitive failures
may have been more psychologically distressed and perceived lower
levels of organizational justice.®>®* Therefore, further longitudinal
studies are promising to confirm causal relationships between
organizational justice, psychological distress, and cognitive failures.

In conclusion, our findings suggest that employees are more
likely to experience cognitive failures in daily activities in work
settings where organizational justice is lower, which seems to be
explained by psychological distress. Future research should repli-
cate our findings using a prospective design. Furthermore, in light of
the reversibility of cognitive decline introduced earlier,” interven-
tion studies examining whether improvements in organizational
justice contribute to a decrease in cognitive failures through a
reduction in psychological distress are also promising.
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Abstract

Objectives: We aim to examine the extent to which role ambiguity modifies the
association between job stressors and workers’ psychological ill-being.
Methods: We used data from 41 962 observations from 13 811 individuals
(10 269 males and 3542 females) who participated in three to eight waves of an
occupational survey conducted in Japan. We estimated fixed-effects models to
explain psychological distress (defined by Kessler 6 score >13) by role ambiguity.
Four types of job stressors (i.e., high job demands, low job control, high effort,
and low reward), and their interactions were examined along with potential con-
founders. We repeated a similar analysis for job dissatisfaction.

Results: The fixed-effects models showed that role ambiguity as well as the four
job stressors were positively associated with psychological distress, albeit some-
what more modestly than the results of the pooled cross-sectional models. More
notably, we found that role ambiguity substantially amplified the association be-
tween job stressors and psychological distress; for example, a combination of high
job demands and high role ambiguity added to the risk of psychological distress
by 3.5% (95% confidence interval [CI|: 2.5%-4.5%), compared with 1.4% (95% CI:
0.4%-2.3%) for a combination of high job demands and low role ambiguity. In
contrast, we did not find a modifying effect of role ambiguity on the association
between low job control and psychological distress. Similar results were observed
for job dissatisfaction.

Conclusion: The results underscore the importance of reducing role ambiguity
to mitigate the adverse impact of job stressors on workers’ psychological ill-being.

KEYWORDS

fixed-effects model, job dissatisfaction, job stressors, Kessler 6 score, psychological distress,
role ambiguity
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1 | INTRODUCTION

Role ambiguity (RA) is defined as the lack of clarity in
understanding the actions to be taken to achieve the pro-
posed individual goals." RA makes employees doubt how
their objectives can be achieved and how their perfor-
mance will be assessed, causing a negative relationship
between RA and job performance.”” Hence, we consider
RA as a key job stressor that forces employees to invest
effort in clarifying the ambiguity of their role and corre-
spondingly increases their psychological ill-being. Indeed,
many studies have revealed that RA is related to depres-
sion,® emotional exhaustion,” lower job satisfaction,>® and
other poor mental health outcomes.

However, it might be possible that RA may work not
only as a job stressor but also as an amplifier of the as-
sociation between job stressors and workers’ psycholog-
ical ill-being. In line with this view, RA has been found
to amplify the association between abusive supervision
and job burnout’ as well as between job instability and
psychological distress.” RA is considered to have a
negative effect on the motivational process in the Job
Demands-Control (JD-C) model*! via a perception of in-
creased job demands due to their uncertainty. Further,
RA is considered to lower perceived control over work
tasks if those tasks are ambiguous. Similarly, additional
effort needed to clarify RA and ambiguity about the
expected evaluation of job performance may lead to a
deterioration in the balance between effort and reward
within the framework of the Effort-Reward Imbalance
(ERI) model.'?

In this study, we attempted to provide new insights into
the relevance of RA in occupational health in two ways.
First, we examined how RA modified the associations be-
tween key job stressors (i.e., high job demands, low job
control, high effort, and low reward), which are derived
from the JD-C and ERI models, and workers’ psycho-
logical ill-being (i.e., psychological distress [PD] and job
dissatisfaction [JD]). Based on the observations in previ-
ous studies,”' we predicted that RA would amplify the
adverse impact of job stressors. Unlike previous studies,
however, we compared the modifying effects on key job
stressors within the same analytic framework.

Second, we conducted an analysis using data from the
same participants collected at different points to address
this issue, in contrast to a majority of previous studies,
which relied on cross-sectional data. Specifically, we esti-
mated fixed-effects (FE) models, which control for a partic-
ipant's attributes, both observed and unobserved.'>'* The
associations observed from the cross-sectional data can-
not be free from biases due to these factors, as suggested
by previous FE model studies,'*'® especially because RA,

job stressors, and psychological ill-being are all subjec-
tively evaluated, presumably leading to overestimation of
their correlations.

2 | METHODS

21 | Studysample

We used panel data from eight survey waves of an occu-
pational cohort study on social class and health in Japan
(Japanese Study of Health, Occupation, and Psychosocial
Factors Related Equity [J-HOPE]). The first wave was
conducted from April 2010 to March 2011; the follow-
ing waves were conducted approximately one year after
the first wave. The eighth wave was conducted between
April 2017 and March 2018. The study population con-
sisted of employees working for 13 firms. The surveyed
firms covered 12 industries and participated in three to
eight waves. The original sample consisted of 47 960 ob-
servations from 14 388 individuals. The response rates
were 77.0%, 81.6%, 78.6%, 67.5%, 63.9%, 64.6%, 64.2%,
and 64.8% in the first to eighth waves, respectively.
After removing 4007 observations in one industry (code
11, transportation industry) over the fourth and eighth
waves (because they were asked only about their experi-
ences in sick leave) and respondents missing key vari-
ables of RA, PD, JD, and/or job stressors, we ended up
utilizing 41 962 observations from 13 811 individuals
(10 269 men and 3542 women). The structures of the
firms, waves, and participants in the study sample are
summarized in Table S1.

The Research Ethics Committee of the Graduate School
of Medicine and Faculty of Medicine, The University
of Tokyo (No. 2772), Kitasato University Medical Ethics
Organization (No. B12-103), and the Ethics Committee
of Medical Research, University of Occupational and
Environmental Health, Japan (No. 10-004 and H26-115)
reviewed and approved the aims and procedures of the
present study. This study was conducted with the J-HOPE
dataset as of June 1, 2021.

2.2 | Measures

Table 1 summarizes the key measures obtained from the
survey and the definitions of the binary variables that were
used in the statistical analysis. For the binary variables of
high RA, high job demands, low job control, high effort,
and low reward, we used the sample means of their cor-
responding measures as the cut-off points. More detailed
explanations are provided below.
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TABLE 1 Summary of key measures in the survey and the definition of the binary variables

Score

Measures in the

survey Cronbach’s alpha  Range M SD Definition of the binary variable
Role clarity 0.88 6-42 29.7 6.0 High role ambiguity Score* < M
K6 score 0.90 0-24 5.5 5.0 Psychological distress ~ Score 2 13
Job satisfaction N.A. 1-4 2.6 0.8 Job dissatisfaction Score = 1

(dissatisfied)

Job demands 0.69 12-48 32.8 5.4 High job demands Score > M
Job control 0.78 24-96 65.7 10.1 Low job control Score < M
Effort 0.78 3-12 7.9 1.9 High effort Score > M
Reward 0.76 7-28 18.1 3.0 Low reward Score < M

A higher score in the survey indicated lower role ambiguity (i.e., higher role clarity).

2.2.1 | Role ambiguity (RA)

We measured RA based on the Japanese version of the
National Institute for Occupational Safety and Health
Generic Job Stress Questionnaire (NIOSH-GJSQ).}"*® The
internal consistency reliability and validity of the Japanese
version of the NIOSH-GJSQ has been reported to be ac-
ceptable.'® Respondents were asked to assess the accuracy
of each of the six statements about their role clarity, such
as “I feel certain about how much authority I have” on a
seven-point scale (1 = very inaccurate to 7 = very accu-
rate; see Table S2 for the full questionnaire). Cronbach's
alpha for this sample was 0.88. We summed up the scores
(range: 6-42; lower scores indicating higher levels of RA)
and constructed a binary variable for high RA by allocat-
ing “1” to the score below the sample mean (29.7) and “0”
to others.

2.2.2 | Psychological distress (PD) and job
dissatisfaction (JD)

We considered PD and JD as workers’ psychological ill-
being measures. To measure PD, we used Kessler 6 (K6)
scores'®? as the reliability and validity have been demon-
strated previously in a Japanese population.**** From the
survey, we first obtained the respondents’ assessments of
psychological distress using a six-item psychological dis-
tress questionnaire: “During the past 30 days, how often
did you feel (a) nervous, (b) hopeless, (c) restless or fidgety,
(d) so depressed that nothing could cheer you up, (e) that
everything was an effort, and (f) worthless.” This question-
naire was rated on a five-point scale (0 = none of the time
to 4 = all of the time). The sum of the reported scores was
then calculated (range: 0-24; higher K6 scores indicating
higher levels of psychological distress). Cronbach's alpha
for this sample was 0.90. A binary variable of psychologi-
cal distress was constructed and defined as K6 > 13, as this

cutoff indicator has been found to indicate serious psycho-
logical distress in the Japanese population.”"** Regarding
job satisfaction, the survey asked questions using a four-
point scale (1 = dissatisfied, 2 = somewhat dissatisfied,
3 = somewhat satisfied, and 4 = satisfied). A binary vari-
able of JD was constructed by allocating “1” to answers
equaling 1, and “0” to others.

2.2.3 | Jobdemands and control

We utilized the items investigating job demands and
control from the Japanese version of the Job Content
Questionnaire (JCQ).? It is based on the JD-C model,"!
and includes scales related to job demands (five items)
and job control (nine items) rated on a four-point scale
(1 = strongly disagree to 4 = strongly agree). The internal
consistency, reliability, and validity of the Japanese ver-
sion of the JCQ have been shown to be acceptable.?* In
the present sample, Cronbach's alpha coefficients were
0.69 and 0.78 for job demands and control scales, respec-
tively. Following the JCQ User's Guide,* we summarized
the responses to these items into single indices of job de-
mands (range: 12-48) and control (range: 24-96). Finally,
we used their sample means (32.8 and 65.7, respectively)
as the cut-off points for the binary variables that classified
each worker as having either high or low job demands and
control.

2.2.4 | Effortand reward

To assess effort and reward, we utilized data collected
from a simplified Japanese version of the Effort-Reward
Imbalance Questionnaire (ERIQ). The ERIQ was devel-
oped based on the ERI model,'* and its Japanese version
and that of the simplified ERIQ® used in the present study
have been shown to have acceptable internal consistency,
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reliability, and validity scores.***’ The simplified version
includes sub-scales for effort (three items) and reward
(seven items) rated on a four-point scale (1 = strongly dis-
agree to 4 = strongly agree). Cronbach's alpha coefficients
were 0.78 and 0.76 for the effort and reward scales, respec-
tively. We summed the responses into single indices for ef-
fort (range: 3-12) and reward (range: 7-28). Subsequently,
we used their sample means (7.9 and 18.1, respectively) as
the cut-off points for the binary variables classifying each
worker as exhibiting either high or low effort and rewards.

2.2.5 | Potential confounders

As potential confounders, we considered gender, age (i.e.,
20s, 30s, 40s, 50s, and 60s), educational attainment (i.e.,
high school or below, junior college, college, and gradu-
ate school), household income, job category (i.e., mana-
gerial, manual, non-manual, and others), health behavior
(i.e., smoking, daily alcohol consumption, and physical
inactivity), and firm codes (i.e., 1-13). Regarding house-
hold income, we divided reported household income by
the square root of the number of household members to
adjust for household size,”® and constructed binary vari-
ables for each quartile. We also constructed binary varia-
bles of “unanswered” for age, educational attainment, and
household income. Among these variables, gender, edu-
cational attainment, and firm codes were time-invariant
and were automatically removed from the FE regression.

2.3 | Statistical analysis
Following the descriptive analysis, which examined
pairwise correlations across key variables, we estimated
three linear probability models®®2° (LPM, models 1-3), all
of which linearly regressed the binary variable of PD or
JD on RA, four job stressors, and potential confounders.
Model 1 was a pooled cross-sectional regression model.
Model 2 was a FE regression model using data from the
same participants collected at different points in three to
eight waves depending on the firms, as summarized in
Table S1. Model 3 included the interaction terms between
RA and each of the four job stressors. The estimated coef-
ficient of the interaction term with each stressor indicates
the magnitude of the modifying effect of RA on the asso-
ciation between each stressor and PD or JD. After regres-
sion, we calculated the sum of the estimated coefficient of
each job stressor and that of its interaction term with RA
to measure the RA-modified association between each job
stressor and PD or JD.

In the FE models, all variables were mean-centered for
each participant over the estimation period, which varied

from three to eight waves depending on the participant.
Unlike the pooled cross-sectional regression models,
which used simply pooled data for individuals over the es-
timation period, FE models controlled for a participant's
time-invariant attributes, both observed and unobserved,
which allowed us to focus exclusively on within-participant
variations.?’ We further chose LPMs, which are known to
provide good estimates of the partial effects of the inde-
pendent variables on the response probability,”*° rather
than probit or logistic models for two practical reasons.
First, the estimated coefficient of the interaction term can
be directly interpreted in LPMs.*' Second, FE models con-
centrate on within-participant variations in outcome and
hence would remove participants who reported no change
in PD (or JD), which was measured by its binary variable,
over the estimation period.*

We checked the robustness of the estimation results
by replacing binary variables for PD and JD with contin-
uous variables for K6 scores (range: 0-24) and job dissat-
isfaction scores (range: 1-4; reversing the original order
to make higher scores indicate higher dissatisfaction). We
used the Stata Software Package (release 17) to perform all
statistical analyses.

3 | RESULTS

3.1 | Descriptive analysis

Table 2 summarizes the key features of the study sam-
ple, dividing the respondents into those with high PA
and those with low RA. As seen in this table, higher RA
was associated with lower educational attainment, non-
managerial jobs, higher levels of job stressors, PD, JD, and
lower household income. Table 3 also confirms a high cor-
relation between RA and job stressors, PD, and JD.

3.2 | Regression results
Table 4 presents the key estimation results obtained from
models 1 to 3 to explain the probability of PD, with more
detailed results provided in Table S3 in the Supplementary
file. Model 1, which used pooled, cross-sectional data,
confirmed that PD was positively associated with high
RA and all job stressors; notably, high RA corresponded
to a 4.8% (95% confidence interval [CI]: 4.3%-5.4%) higher
probability of PD, compared to low RA. The magnitude of
the association between RA and PD was similar to that for
the four job stressors.

We observed the associations of PD with RA and job
stressors in model 2, even after controlling for a partici-
pant's time-invariant attributes. However, the magnitude
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Role ambiguity All High Low
Gender
Males 31 256 (74.5) 13 876 (69.3) 17 380(79.2)
Females 10 706 (25.5) 6133 (30.7) 4573 (20.8)
Educational attainment
High school or below 16 349 (39.0) 8594 (43.0) 7755 (35.3)
Junior college 7122 (17.0) 3774 (18.9) 3348 (15.3)
College 14 098 (33.6) 5738 (28.7) 8360 (38.1)
Graduate school 4341 (10.3) 1880 (9.4) 2461 (11.2)
Job category
Managerial 7403 (17.6) 1889 (9.4) 5514 (25.1)
Manual 19 015 (45.3) 9621 (48.1) 9394 (42.8)
Non-manual 9856 (23.5) 5476 (27.4) 4380 (20.0)
Other 5688 (13.6) 3023 (15.1) 2665 (12.1)
Health behavior
Smoking 11 656 (27.8) 5327 (26.6) 6329 (28.8)
Daily alcoholic consumption 11 750 (28.0) 4988 (24.9) 6762 (30.8)
Physical inactivity 25214 (60.1) 12 750 (63.7) 12 464 (56.8)
Job stressor
Job insecurity (high) 15 756 (37.5) 8964 (44.8) 6792 (30.9)
Effort (high) 23 574 (56.2) 11 795 (58.9) 11 779 (53.7)
Reward (low) 21 156 (50.4) 13 403 (67.0) 7753 (35.3)
Job demand (high) 21 054 (50.2) 10 666 (53.3) 10 388 (47.3)
Job control (low) 17 293 (41.2) 10 886 (54.4) 6407 (29.2)
Psychological distress 3977 (9.5) 2867 (14.3) 1110 (5.1)
Job dissatisfaction 3911 (9.3) 3165 (15.8) 746 (3.4)
Age (years) M41.5(SD 10.6) M41.5(SD10.5) M 42.3(SD
10.5)
Household income (annual, M 4320 (SD M 4027 (SD M 4585 (SD
thousand JPY) 2144) 2003) 2231)
N 41 962 20 009 21953

“Figures in parentheses indicate the proportion (%) of the total sample.

of the observed associations was somewhat attenuated
compared to those in model 1, suggesting that the asso-
ciations observed from cross-sectional data were overesti-
mated. Although we did not report the results, the F test
showed that the null hypothesis that individual-specific
effects were equal to zero could be rejected (P < .001), and
the Hausman test showed that the null hypothesis that
individual-specific effects were not correlated with inde-
pendent variables could be rejected (P < .001). The results
of these tests confirmed that the FE model was preferred
to pooled cross-sectional and random-effects models.
Model 3 showed that the coefficient of the interaction
term with high RA was significantly positive for high job
demands, high effort, and low reward. For example, the
coefficient of the interaction between high job demands
and high RA was 2.1% (95% CI: 0.8%-3.4%; denoted by

“a” in the table). As seen in the bottom part of the table,
post-regression calculations showed that a combination of
high job demands and high RA added to the risk of PD
by 3.5% (95% CI: 2.5%-4.5%; denoted by “A + a”), com-
pared with 1.4% (95% CI: 0.4-2.3; denoted by “A”) for a
combination of high job demands and low RA (denoted
by “A”), both using low job demands as a reference. These
results indicated that high RA amplified the association
between high job demands and PD by approximately 2.5
times (=3.5%/1.4%). Such an amplifying effect of PD was
observed for high effort and low reward, while it was non-
significant for low job control. Meanwhile, the estimated
coefficient of high RA became slightly negative and non-
significant, suggesting that the association between high
RA and PD was mainly through RA’s amplifying effects on
the association between job stressors and PD.
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TABLE 3 Pairwise correlation

® @ ® @ ® © @ coefficients across key variables’

(1) High role 1

ambiguity
(2) High job 0.053 1

demands
(3) Low job control 0.316 0.067 1
(4) High effort 0.060 0.452  0.079 1
(5) Low reward 0.256 -0.135 0.222 -0.132 1
(6) Psychological 0.158 0.118 0.182 0.124 0.077 1

distress
(7) Job dissatisfaction  0.213 0.081 0.252 0.088 0.157 0.311 1

*P < .001 for all pairwise correlations.

TABLE 4 Estimated associations with psychological distress® (N = 41 962 observations from 13 811 individuals)

Main effects
High role ambiguity
High job demands
Low job control
High effort

Low reward

g QO w >

Pooled cross-sectional

Fixed effects

Model 1

Model 2

Model 3

Coef. (95% CI)

0.048 (0.043, 0.054)
0.038 (0.032, 0.045)
0.030 (0.024, 0.036)
0.040 (0.034, 0.046)
0.078 (0.072, 0.084)

Coef. (95% CI)

0.032 (0.025, 0.039)
0.024 (0.017, 0.031)
0.019 (0.011, 0.027)
0.029 (0.022, 0.037)
0.049 (0.041, 0.056)

Coef. (95% CI)

—0.008 (~0.022, 0.006)
0.014 (0.004, 0.023)
0.014 (0.003, 0.025)
0.019 (0.009, 0.029)
0.037 (0.027, 0.047)

Interaction terms
High role ambiguity
xHigh job demands

o ™

XLow job control

XHigh effort

o o

xLow reward
Post-regression calculations

High job demands with high role A+a
ambiguity

Low job control with high role B+b
ambiguity

High effort with high role
ambiguity

C+c

Low reward with high role D+d

ambiguity

Abbreviation: CI, confidence interval.

0.021 (0.008, 0.034)
0.009 (-0.004, 0.022)
0.021 (0.008, 0.035)
0.024 (0.011, 0.037)

0.035 (0.025, 0.045)

0.023 (0.013, 0.033)

0.040 (0.030, 0.051)

0.061 (0.051, 0.071)

Controlled for confounders (gender, age, health activity, educational attainment, and firms). See Table S3 for the full estimation results.

Figure 1 graphically illustrates the amplifying effect of
RA for each job stressor to help understand the estimation
results in Table 4. For each stressor, except for job control,
the line for high RA has a greater slope than that for low
RA, reflecting the RA’s amplifying effect on the associa-
tion between that stressor and PD. The line for high RA

is also located above that for low RA for each job stressor,
reflecting RA’s amplifying effect on the associations be-
tween the other three stressors and PD.

Table 5 presents the estimation results obtained by re-
placing PD with JD as a dependent variable, with more
detailed results provided in Table S4. We obtained results
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FIGURE 1 The probability of 0.15
psychological distress corresponding to a
combination of different levels of each job
stressor and role ambiguity+
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similar to those in Table 4 and confirmed RA’s amplify-
ing effect, except for job control. Tables S5 and S6 present
the detailed estimation results for the continuous vari-
ables of the K6 and JD scores, respectively. The results in
these tables were similar to those in Tables 4 and 5, except
for the observation that RA’s amplifying effect was non-
significant for the association between high effort and JD
score.

4 | DISCUSSION

In this study, we examined the extent to which RA modi-
fies the association between job stressors and workers’
psychological ill-being. Unlike most preceding studies,
we estimated the FE models to control for a participant's

—e— High role ambiguity

—o—Low role ambiguity
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Effort High High Reward Low

time-invariant attributes using occupational survey data
from the same participants collected at different points.
The key findings and their practical implications are sum-
marized as follows.

First, we confirmed that higher RA was related to a
higher risk of PD and JD, as other job stressors were, gen-
erally in line with previous studies that have indicated the
adverse impact of RA on workers’ job performance and
mental health outcomes.*®™® Although the FE model re-
sults showed that the association between RA and workers’
psychological ill-being observed from the cross-sectional
data was somewhat overestimated, we confirmed the rele-
vance of RA for occupational health.

Second, and more importantly, the results underscored
that RA worked as a key amplifier for the association be-
tween job stressors and workers’ psychological ill-being.
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TABLE 5 Estimated associations with job dissatisfaction (N = 41 962 observations from 13 811 individuals)®

Pooled cross-sectional

Fixed effects

Main effects
High role ambiguity
High job demands
Low job control
High effort

Low reward

o Qo w »

Model 1

Model 2

Model 3

Coef. (95% CI)

0.069 (0.064, 0.075)
0.030 (0.024, 0.037)
0.063 (0.057, 0.069)
0.023 (0.017, 0.029)
0.107 (0.101, 0.113)

Coef. (95% CI)

0.050 (0.043, 0.057)
0.020 (0.013, 0.027)
0.044 (0.036, 0.052)
0.021 (0.014, 0.028)
0.065 (0.057, 0.072)

Coef. (95% CI)

—0.006 (-0.020, 0.008)
0.010 (0.000, 0.019)
0.028 (0.018, 0.039)
0.013 (0.004, 0.023)
0.042 (0.033, 0.052)

Interaction terms
High role ambiguity
XHigh job demands

o ®

XLow job control

xHigh effort

o o

xLow reward
Post-regression calculations
High job demands with high role A+a
ambiguity
Low job control with high role B+b
ambiguity
High effort with high role ambiguity C +c
Low reward with high role D+d
ambiguity

Abbreviation: CI, Confidence interval.

0.021 (0.008, 0.034)
0.028 (-0.015, 0.041)
0.016 (0.003, 0.030)
0.046 (0.033, 0.058)

0.031 (0.021, 0.041)

0.057 (0.047, 0.066)

0.029 (0.019, 0.040)
0.088 (0.078, 0.098)

Controlled for confounders (gender, age, health activity, educational attainment, and firms). See Table S4 for the full estimation results.

The correlations between job stressors and PD or JD were
substantially strengthened by interaction with high RA,
a result consistent with previous studies that indicated
the amplifying effect of RA on the negative impact of
adverse job conditions on workers’ health.>'° We also
observed that the association between RA and PD or JD
became non-significant after controlling for the effects of
job stressors and their interactions. This result highlights
the importance of the role of RA in amplifying the effects
of job stressors on psychological ill-being, while the direct
effect of RA is generally limited.

Third, it should be noted that the modifying effect of
RA was not uniform across types of job stressors. As seen
in Tables 4 and 5 and Figure 1, the association between
job control and psychological ill-being was less sensitive
to RA compared to other job stressors. This is probably
because low job control may be closely related to, or even
caused by, high RA, implying that the concepts of low job
control and high RA may overlap with each other to some
extent.

This study had several limitations. First, caution should
be exercised when generalizing the obtained observations.
The study sample, which consisted of full-time workers

in 13 firms in Japan, was dominated by men (74.5% of the
total sample) and lacks representativeness of the entire
working population. Second, we did not identify causation
across job stressors, RA, and psychological ill-being, even
though we controlled for participants’ time-invariant at-
tributes. Specifically, we cannot exclude the feedback loop
from psychological ill-being to job stressors or RA. Higher
levels of PD or JD are expected to enhance job stressors or
RA, which were treated as exogenous variables and would
likely, in turn, raise the levels of psychological ill-being fur-
ther. Third, and related to the second limitation, we must
extend the analysis to address the dynamics of RA and its
relationships with job stressors and psychological ill-being.
Longer and more successful job experiences may reduce RA
over time, and in turn, its negative impact on psychological
ill-being will decline. We cannot exclude the possibility that
performance recognition changes the effect of RA on en-
gagement from negative to positive, as suggested by a re-
cent study.*® Lastly, we did not control for potential attrition
biases; participants with higher levels of psychological ill-
being may have more likely dropped from the survey.
Despite these limitations and issues bring addressed in
future research, the results of this study underscore the
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importance of RA for occupational health. Managers, su-
pervisors, and colleagues should help workers clarify their
roles in mitigating the adverse impact of job stressors on
their psychological ill-being.
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1 | INTRODUCTION

Workplace mistreatments such as bullying occur fre-
quently worldwide and various adverse health outcomes,
as well as organizational outcomes, have been reported."
Even workplace incivility, which includes milder forms
of workplace mistreatment than bullying, also has nega-
tive impacts on employees’ outcomes; it is associated with
greater psychological distress,” greater burnout,”™ lower
job satisfaction and organizational commitment,” and
higher turnover intentions.’

Although prevention of negative behaviors at the
workplace is crucial, empirical intervention studies on
workplace mistreatment are scarce and only a few studied
interventions succeeded in reducing the number of nega-
tive acts.’ On the other hand, focusing on strengthening
the positive sides of the workplace tends to be more effec-
tive as an improvement target. For example, intervention
studies in Canada showed that improving civility reduced
healthcare employees’ psychological distress, increased
work engagement, and even increased patients’ satisfac-
tion.>* Workplace civility means a social norm of main-
taining at least a minimum level of polite communication
and collaboration among workers, including those who
are not personal friends. Lakoff’ explained that “if polite-
ness (whether positive or negative) is an offering of good
intentions, civility is a withholding of bad ones, a decision
not to do something negative that one might have other-
wise done” (p. 25). Also, according to Gill and Sypher,®
“Civility demands that one speaks in ways that are re-
spectful, responsible, restrained, and principled and avoid
that which is offensive, rude, demeaning, and threaten-
ing” (p. 55). Thus, incivility can be described as presenting
conducting something negative to others, whether with or
without intentions, while civility is not presenting some-
thing negative to others.

The 6-month intervention study, known as Civility,
Respect, Engagement in the Workforce [CREW], demon-
strated that workplace civility could be improved via pay-
ing intentional, focused attention to norms of mutual
communication between workers. Of note, improvements
in civility had no significant effect on co-worker inci-
vility levels.* This suggests these two constructs are not

Conclusions: The Japanese version of the CREW Civility scale is a reliable, valid
measure of civility, appropriate for Japanese workplaces as well as for use in
multi-national studies alongside other existing versions of this scale in English,

civility, Japan, reliability, scale development, validity, workers

simple opposites; increasing civility is not associated with
a commensurate decrease in incivility, and vice versa. As
reported previously,’ since empirical studies aiming to de-
crease negative acts often failed, an intervention focusing
on strengthening positive sides of the workplace has the
potential to improve working environments.

Although the Japanese version of the civility scale does
not exist so far, several English versions of the scales mea-
sure workplace civility, e.g., the eight-item CREW Civility
Scale’ or the four-item Civility Norms Questionnaire—
Brief (CNQ-B)."* The CREW Civility Scale was devel-
oped specifically for evaluating the CREW initiative in
the U.S.A’s Veterans Health Administration (VHA). This
scale assesses courteous and considerate behaviors within
the workgroup (groups of people working together and
reporting to the same supervisor); results can be aggre-
gated across organizations. The CNQ-B was designed to
measure workgroup civility climate in general, defined
as “employee perceptions of norms supporting respect-
ful treatment among workgroup members”.'’ Although
Walsh et al.’® pointed out that some of the items in the
CREW Civility Scale push the boundaries of the civility
construct (e.g. teamwork which is akin to workgroup co-
hesion; also diversity acceptance and organizational tol-
erance of discrimination which are similar to diversity
climate'!), the CREW Civility Scale had the strongest cor-
relations with outcomes conceptually related to civility.
The CREW Civility Scale correlations with an intention
to quit, general job satisfaction, satisfaction with supervi-
sion, satisfaction with coworkers, and affective organiza-
tional commitment were stronger compared to CNQ-B.1?

Civility or politeness has been long known as a core
spirit in Japanese society. It can be traced back historically
to the report by Engelbert Kaempfer, a German physician
attached to the embassy of the Dutch East India Company
and came to Japan in 1690. His book The History of Japan
described the Japanese society as being “as civil, as polite
and curious a nation as any in the world.” He stated that
“behavior of the Japanese, from the meanest countryman
up to the greatest Prince or Lord, is such that the whole
Empire might be called a School of Civility and good
manners.”*? (p. 20). Although whether or not this cul-
ture of civility still exists in the current Japanese society
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is unknown, it is the case that we also have a dark side
of interpersonal relationships, which can manifest itself
even in the adult world through workplace mistreatment.
For instance, about 6%-10% of workers have experienced
bullying or harassment at the workplace in Japan.'*'*
Workplace incivility is also frequently experienced among
Japanese workers."

One of the possible reasons for interpersonal mistreat-
ment issues in the historically polite and civil Japanese
society is highly cohesive and hieratical Japanese work-
ing culture.'” Cohesion has beneficial effects especially
in adverse situations such as natural disasters'® because
people help each other which prevents adverse out-
comes. However, cohesion sometimes reduces diversity
and may enhance social exclusion, which is a so-called
“dark side of social capital”.!” Although current Japan
is not as collectivist as before, strong group identifica-
tion continues to be appreciated.'® In such collectivist
cultures, individuals are supposed to be sensitive to the
nuanced aspects of the social context and encouraged to
comply with the group norm." As in a Japanese proverb
“the nail that sticks up, gets hammered down,” a person
who is slightly different or unique easily becomes a tar-
get to be bullied or excluded.?® In this context, prevent-
ing discrimination and accepting diversity, maybe a key
for preventing workplace mistreatments in Japan; thus,
diversity acceptance may be an integral part of civility in
Japanese settings. Nevertheless, civility research is lack-
ing in Japan, which we believe is at least partly caused by
a lack of reliable and valid civility scales. Thus, Japanese
translations of validated scales are required. Since the
CREW Civility Scale evaluates including diversity ac-
ceptance as aforementioned, developing the Japanese
version of the CREW Civility Scale would contribute to
assessing civility norms of Japanese working environ-
ments more appropriately.

The aim of the current study was to develop the
Japanese version of the CREW Civility Scale’ and inves-
tigate its reliability and validity, to boost interventions in
Japanese workplaces as well as a collaboration of civility
research with other countries. We also sought to assess the
current status of civility in the public and private health-
care sectors in Japan by comparing the civility scores.
Based on the previous studies,*’ we hypothesized that the
scale is a one-factor model, is positively associated with
supervisor support, co-worker support, and work engage-
ment, and is negatively associated with incivility, bully-
ing, intention to leave, and psychological distress. This is
because respondents who experience workplace civility
likely have higher perceptions of social support from co-
workers and particularly of fair treatment by supervisors.
Since healthcare workplaces have a higher prevalence of
negative acts,”’ we also hypothesized healthcare workers

Journal of Occupational Heatth -y LEYJL“‘

rate civility lower than do other professionals such as ad-
ministrators or engineers.

2 | METHODS
2.1 | Procedure and participants
2.1.1 | Sample1l

A cross-sectional study was conducted as the follow-up
survey of a 1-year prospective cohort study for all civil
servants in one city in the Kanto region, Japan.' This
study only included the cross-sectional data since civility
was measured only at follow-up. The questionnaires were
distributed as a part of the Working Conditions and Stress
Survey, with a letter describing the aims and procedure of
the study assuring that the survey was non-mandatory and
no individual would be identified in reporting the data.
A total of 3242 questionnaires were distributed through
eight safety and health committees and 2727 civil servants
returned completed questionnaires in sealed envelopes to
the first author (KT) (84.1% response rate). To encourage
them to evaluate their working environments honestly, no
one in their workplaces saw another person’s written in-
dividual questionnaire; only the first author (KT) opened
the envelopes and analyzed the data.

2.1.2 | Sample 2

A 1-year longitudinal study included all employees in a
social care organization that has a hospital and a nursing
home in the Kinki region, Japan. This study was a part of
a three-wave (2-year) prospective cohort study and several
studies using the baseline data have been published.”** A
total of 658 questionnaires were distributed through the
human resource department at baseline, explaining the
survey was non-mandatory and no individual would be
identified in reporting the data. A total of 600 employees
completed the baseline survey and 432 completed a 1-year
follow-up (91.2% and 72.0% response rate, respectively).
All questionnaires in sealed envelopes were directly col-
lected by the researchers.

2.2 | Measurements
2.2.1 | Japanese Version of the CREW
Civility Scale

The eight-item CREW Civility Scale measures workplace
civility aspects through employee ratings of receiving
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personal interest and respect from co-workers, observing
cooperation or teamwork in the workgroup, fair conflict
resolution, no tolerance for discrimination, and valuing
of individual differences by co-workers and supervisors at
their workplace.’ The item examples are shown in Table 1.
The original English version® was translated into Japanese
and modified, using plain Japanese language expressions,
by a group of three independent experts in job stress re-
search (KT, AS, and KS). The first author (KT) used these
materials to develop the first translated version, which was
tested with four experts in occupational mental health and
three human resource department staff members. Their
feedback was incorporated in the revisions. The second
version was then back-translated and sent to the author
(KO) of the original version, who confirmed the back-
translated Japanese version had exactly the same meaning
as the original scale in English. This final version was used
in the present study. The items were rated on a 5-point
Likert scale from 1 = strongly disagree to 5 = strongly agree.
The total score was calculated by averaging item scores.

2.2.2 | Worksite social support

A subscale of the Brief Job Stress Questionnaire (BISQ)**
was used to measure worksite social support from

supervisors and co-workers. Respondents used a 4-point
Likert scale from 1 = never to 4 = very much (e.g., “When
you are in trouble, how much is your immediate supervi-
sor reliable?”). In the present study, each sum-scale was
used in the statistical analyses (score range: 4-16; a higher
score means receiving greater support from supervisors or
co-workers).

2.2.3 | Workplace incivility

The Modified Workplace Incivility Scale (MWIS)>*!* has
15 items and assesses the frequency of experienced incivil-
ity at work including disrespectful, rude, or condescending
behaviors from supervisors and co-workers in the previ-
ous month (e.g., “Paid little attention to your statement or
showed little interest in your opinion,” “Made unwanted
attempts to draw you into a discussion of personal mat-
ters”). The MWIS also assesses the frequency of the same
uncivil behaviors instigated by the respondent in the previ-
ous month. The items were rated on a 7-point Likert scale
from 0 = never to 6 = daily. In the present study, each sum-
scale was used in the statistical analyses (score range: 0-6;
a higher score means experiencing more uncivil behaviors
from supervisors or co-workers or conducting more uncivil
behaviors toward supervisors or co-workers).

TABLE 1 Confirmatory factor analysis results for the Japanese Version of the CREW Civility Scale (N = 2983)

Standardized factor loadings for civility

Item # Observed variable Whole sample® Sample 1 Sample 2
1 People treat each other with respect 0.832 0.831 0.837
2 A spirit of cooperation and teamwork 0.831 0.833 0.822
3 Disputes or conflicts are resolved fairly 0.810 0.816 0.767
4 The people I work with take a personal interest in me 0.766 0.763 0.764
5 The people I work with can be relied on when I need 0.776 0.779 0.748
help
6 This organization does not tolerate discrimination 0.717 0.727 0.652
7 Differences among individuals are respected and valued  0.820 0.824 0.792
8 Managers/supervisors/team leaders work well with 0.758 0.765 0.709
employees of different backgrounds in my work
group
Model fit indices
TLI 0.925 0.929 0.892
CFI 0.946 0.949 0.923
RMSEA 0.112 0.119 0.138
SRMR 0.035 0.034 0.046
df 20 20 20
Chi square 907.412" 744.574” 219.867"

*Total number of Sample 1 (n = 2457) and Sample 2 (n = 526).
P < .01,
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2.2.4 | Workplace bullying

Workplace bullying was measured by the 22-item
Negative Acts Questionnaire-Revised (NAQ-R).' NAQ-R
assesses how often respondents have experienced various
negative acts during the previous six months, which when
occurring frequently might be considered as bullying (e.g.,
“Spreading of gossip and rumors about you”, “Persistent
criticism of your work and effort”). Respondents used a
5-point Likert scale from 1 = never to 5 = daily. We used
a sum-scale of the NAQ-R in the correlational analyses
(score range: 22-110; a higher score means experiencing
more workplace bullying).

2.2.5 | Intention to leave

Intention to leave was measured by the three-item scale
developed by Geurts et al.’; the Japanese version was de-
veloped by the author.! Respondents used a 5-point Likert
scale from 1 = I agree completely to 5 = I disagree com-
pletely to rate the extent to which they felt leaving their
organization in the last month (e.g., “I consider my deci-
sion to work for this employer as an obvious mistake”).
In the current study, a sum scale was used in the analysis
(score range: 3-15; a higher score means having greater
intention to leave).

2.2.6 | Psychological distress

Psychological distress was measured by the K6 scale,”
which includes six items asking how frequently respond-
ents have experienced psychological distress symptoms in
the past 30 days (e.g., “About how often did you feel so de-
pressed that nothing could cheer you up?”). Respondents
used a 5-point Likert scale from 0 = never to 4 = daily and
a K6 sum scale was used for statistical analyses (score
range: 0-24; a higher score means having greater psycho-
logical distress).

2.2.7 | Work engagement

Work engagement was measured by the 9-item Utrecht
Work Engagement Scale (UWES-9).”” The UWES-9 as-
sesses three constructs: dedication, vigor, and absorption.
Respondents used a 7-point Likert scale from 0 = never
to 6 = every day to rate how frequently they experienced
engagement with their work (e.g., “At my work, I feel
bursting with energy”, “I am proud of the work that I do”,
“I feel happy when I am working intensely”). The total

scale score was calculated by averaging item scores (score
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range: 0-6; a higher score means having greater work
engagement).

2.3 | Statistical analysis

The reliability and validity of the CREW Civility Scale
were tested according to COSMIN (COnsensus-based
Standards for the selection of health Measurement
INstruments) reporting guidline.”® First, we conducted
confirmatory factor analysis (CFA) to test structural valid-
ity. Based on earlier research and theory, one factor was
expected so that we set simple regression models with
each CREW Civility scale item as a dependent, the latent
variable (“Civility”) as an independent, and the errors for
each equation. Since the observed variables are continu-
ous, we used maximum likelihood (ML) estimation. Model
fit was assessed through a combination of fit indices: chi-
square, df, Tucker Lewis Index (TLI), Comparative Fit
Index (CFI), Root Mean Square Error of Approximation
(RMSEA), and Standardized Root Mean Square Residual
(SRMR), which have been reported to be relatively robust
to the large sample inflation effect.”

To test hypotheses for construct validity and criterion-
related validity, Pearson's correlation coefficients were
calculated between the scale score of the CREW Civility
Scale and supervisor support, co-worker support, work-
place incivility, workplace bullying, intention to leave,
psychological distress, and work engagement. We used
only Sample 1 data in this analysis because we did not
measure workplace bullying in Sample 2.

To examine internal consistency, Cronbach's alpha
coefficients were calculated for all items of the Japanese
version of the CREW Civility Scale. In addition, we calcu-
lated Intraclass Correlation Coefficient (ICC) (1, 1) using
longitudinal data of Sample 2 to investigate 1-year test-
retest reliability.

Finally, we compared mean civility scores among all
employees using a t-test or one-way analysis of variance
(ANOVA). The 0.05 (two-tailed) significance level was
used. Analyses were conducted in SPSS 27.0J and Amos
27.0J for Windows.

3 | RESULTS
3.1 | Demographic description of the
participants

Sample 1 included a total of 2727 civil servants who com-
pleted the survey. After eliminating those with missing
values for main variables (n = 270), we used the data of
2457. The gender proportions were almost equal (male:
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n = 1257, 51.2%; female: n = 1185, 48.2%). The mean age
was 42.7 (SD = 11.8) years. In terms of education, 25%
graduated high school (n = 614), 34.0% junior college/
technical school (n = 835), and 40.5% college/graduate
school (n = 995). Respondents’ occupations varied, in-
cluding administrator/clerk (n = 853, 34.7%), engineer
(n =201, 8.2%), field worker (n = 313, 12.7%), fire defence
personnel (n = 262, 10.7%), child-minder/nursery school
staff (n = 348, 14.2%), public health nurse/nutritionist
(n = 64, 2.6%), physician (n = 12, 0.5%), hospital nurse/
midwife (n = 282, 11.5%), medical technician (n = 68,
2.8%) and others (n = 39, 1.6%). Their job ranks also
varied, including manager (n = 46, 1.9%), middle man-
ager (n = 203, 8.3%), assistant manager (n = 644, 26.2%),
general employee (n = 1,157, 47.1%), post-retirement re-
employment (n = 90, 3.7%), part-time (n = 282, 11.5%),
and others (n = 21, 0.9%).

In Sample 2, a total of 600 employees completed the
baseline survey and 432 completed a 1-year follow-up.
After eliminating those with missing values for main
variables at baseline (n = 74), we used 526 records for
cross-sectional analysis. For test-retest analysis, we used
the longitudinal data of 356 records after additionally
eliminating those with missing values for civility items at
the follow-up. Mean age at baseline was 45.9 (SD = 11.6)
and 18.8% of respondents graduated high school (n = 99),
42.2% junior college/technical school (n = 222), and 36.7%
college/graduate school (n = 193). Their occupations were
mostly healthcare professionals, i.e., physician (n = 29,
5.51%), nurse (n = 196, 37.3%), other paramedical (n = 82,
15.6%), and care worker and helper for the elderly (n = 121,
23.0%), but included administrator/clerk (n = 98, 18.8%).
Given the large number of nurses and care workers, this
sample was more female dominated than Sample 1 (male:
n = 118, 22.4%; female: n = 408, 77.6%). We did not ask
about job ranks.

3.2 | Structural validity of the CREW
civility scale

The CFA for Sample 1 showed the best model fit for one-
factor model (TLI = 0.929; CFI = 0.949; SRMR = 0.034;
df = 20; Chi square = 744.574), although RMSEA was
higher than 0.05 (Table 1).

3.3 | Construct validity of the CREW
civility scale

As shown in Table 2, CREW Civility Scale scores
were significantly positively correlated with supervi-
sor support, co-worker support, and work engagement

(P < .001). CREW Civility Scale scores were also signifi-
cantly negatively correlated with incivility, workplace
bullying, intention to leave, and psychological distress
(P < .001).

3.4 | Reliability of the CREW
Civility Scale

The internal consistency reliability of the CREW Civility
Scale (Cronbach's alpha coefficient) was 0.93 both for
Sample 1 and 2 (Table 2). ICC (1, 1) of the baseline and
follow-up CREW Civility Scale score was 0.52 (95%
Confidence Interval [CI]: 0.44-0.59).

3.5 | Comparison of civility scores across
participants

The mean score on the Japanese version of the CREW
Civility Scale was 3.91 (SD = 0.71) among all partici-
pants. Although we did not find gender differences, there
were between-group differences for age, education, job
rank, and occupation (Table 3). Younger employees (20—
24 years old) rated their workgroup as more civil than
middle-aged employees (40-44 years old) did. In terms
of job rank, middle managers had a higher perception of
civility than assistant managers, general employees (non-
managers), and part-time employees. Among various oc-
cupations, childminders or nursery school staff reported
higher civility, while hospital nurses or midwives, other
paramedical staff, and care workers or helpers for the el-
derly reported lower civility.

4 | DISCUSSION

This study aimed to examine the reliability and validity
of the Japanese version of the CREW Civility Scale. The
findings suggest that the Japanese version of the CREW
Civility Scale has good levels of reliability and validity
for measuring workplace civility in the Japanese context.
This study is the first to find moderate 1-year test-retest
reliability, which shows civility is moderately stable to
measure.

In this study, both TLI and CFI were close to 0.95
and SRMR was <0.09, indicating an acceptable model
fit. A cut-off value close to 0.95 for TLI and CFI; 0.06 for
RMSEA; and 0.08 for SRMR has been reported to result
in lower Type II error rates.*® Also, a combination with a
cut-off value close to 0.95 for TLI/CFI and SRMR >0.09
resulted in the least sum of Type I and Type I error rates. ™
Although RMSEA was greater than 0.06 in this study, a
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Civility Scale were also associated with lower psycholog-
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% 5 tests of close fit and confidence intervals than RMSEA.*
C . . .
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L%” English version,’ interpreting this factor to reflect the con-
2 A % cept of civility.
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=
® ability for the scale (Cronbach's alpha coefficient = 0.93),
S a 1-year test-retest reliability was moderate, possibly be-
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~ This is relatively long because empirical studies have
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g reported incivility experiences change over time.** This
n oo o o & might affect our 1-year test-retest reliability.
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ical distress or lower intention to leave and with higher
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TABLE 3 Comparison of civility scores among all participants in this study (N = 2983)"

Gender
Male
Female

Age (years)
18-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
over 65

Education

High school graduate

Junior college/technical school graduate

University/graduate school graduate
Job rank”
Manager
Middle manager
Assistant manager
General employee
Post-retirement re-employment
Part-time
Others
Occupation
Administrator/clerk
Engineer
Field worker
Fire defense personnel
Childminder/nursery school staff
Public health nurse/nutritionist
Physician
Hospital nurse/midwife
Other paramedical
Care worker/helper
Others

TSUNO ET AL.
Open Access,
Civility score
n (%) Mean (SD) P8
1375 (46.1) 3.89 (0.73) 742
1593 (53.4) 3.88 (0.71)
.004
148 (4.96) 4.01 (0.72)
309 (10.4) 4.01 (0.69)*"
321(10.8) 3.97(0.77)
439 (14.7) 3.88 (0.75)
364 (12.2) 3.83(0.73)"
311(10.4) 3.83(0.76)
411 (13.8) 3.86 (0.73)
415(13.9) 3.86 (0.64)
202 (6.77) 3.85(0.67)
21 (0.70) 3.79 (0.52)
<.001
713 (23.9) 3.81 (0.72)*"
1057 (35.4) 3.87(0.72)
1188 (39.8) 3.95 (0.71)*"
.002
46 (1.54) 4.18 (0.47)
203 (6.81) 4.09 (0.58)°""d"
644 (21.6) 3.90 (0.70)*"
1157 (38.8) 3.91(0.76)"
90 (3.02) 3.93(0.67)
282 (9.45) 3.85(0.75)%
21 (0.70) 3.82(0.77)
<.001
951 (31.9) 3.92 (0.75)*""
201 (6.74) 3.93 (0.62)°
313(10.5) 3.78 (0.73)"
262 (8.78) 3.86 (0.73)°"
348 (11.7) 4.15 (0.67) " dmen
64 (2.15) 3.97 (0.63)
41 (1.37) 4.05 (0.66)
478 (16.0) 3.75 (0.72)°"
150 (5.03) 3.76 (0.69)8"
121 (40.6) 3.77 (0.56)""
39 (1.31) 3.96 (0.76)

Note: %P < 05, **P < 01. Post hoc test by Tukey.

Abbreviation: SD, standard deviation.

%Sample 1 (n = 2457) and Sample 2 (n = 526) combined.

ST-test or one-way ANOVA.
fOnly Sample 1 (n = 2457).
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work engagement, as expected theoretically. This is
consistent with previous reports where workplace civil-
ity was correlated with reduced distress, better mental
health, higher work engagement, and lower intention to
leave.**1°

The overall mean civility score for our participants
was 3.91, similar or relatively higher than in the previ-
ous reports using the English language scale. Previous
studies reported 3.46 at pre-intervention,’ 3.58 and 3.72
at pre—intervention,4 and also 3.98.1° In this study, the ci-
vility scores were similar to or even higher than the post-
intervention in the previous studies. The results suggest
that polite and civil culture still exists in Japanese work-
places to some extent.'?

Our findings suggest that even within the same organi-
zations, civility scores likely vary by occupation and status.
For example, we found higher civility scores were observed
in high-educated employees, managers, and childminder/
nursery school staff, while high school graduates and re-
spondents who did not graduate from high school, nurses,
paramedical staff, and care workers reported lower civil-
ity. Since employees with higher positions are less likely
to experience workplace mistreatment,"* the difference in
rating appears reasonable. Similarly, since negative inter-
personal relationships are often observed among health-
care workers' or low socio-economic status employees,
it is not surprising such employees perceive their work-
place as less civil. Although the reason why childminder
or nursery school staff reported the highest civility score
in this study was unknown, it is probably because our
participants are civil servants and worked in public day-
care or nursery schools. In Japan, the salary and working
years in public day-care or nursery schools are higher/lon-
ger and the turnover rate is also lower than private (7%
vs. 12%).* This might have contributed to higher civility
norms of their workplaces.

Validated versions of the CREW Civility scale are
already available in English, Portuguese,*® and Farsi®’
and have been used to evaluate workplace interven-
tions in these settings. As an outcome of our study, this
same scale is now also available and supported for use
in Japanese work settings. This allows studying work-
place civility across several national cultures, including
Japan, which offers potential for generating and testing
multiple new hypotheses. For example, cultural norms
for workplace civility, structural components of the ci-
vility construct, relationships of civility to other work-
place characteristics, and so forth, can be examined in
parallel for English-speaking, Portuguese-speaking, and
now also Japanese-speaking workers. Given the previ-
ous research and theory regarding cultural differences
in work-related values,*®* this potential direction of re-
search may afford a better understanding of civility and,

Journal of Occupational Heatth -y LEYJL“‘

more broadly, establish whether or how work-related
values inherent within specific national cultures can
influence workers’ perceptions of the same construct,
measured with the same scale. The addition of the
Japanese version to the existing English, Portuguese and
Farsi versions of the same scale afford studying such
questions empirically. Possibilities include contrasting
different national samples by country (e.g. US.A., UK.,
Canada, Portugal, Brazil, Iran, Japan), by geography
(North America, Latin America, Europe, Asia), and by
Hofstede's culture value dimensions.***’

Our study includes some limitations. First, test-retest
was conducted with a 1-year lag, which is relatively long
and working environments among participants may
have changed in ways that we did not evaluate. These
changes might have affected civility ratings. Of note,
this limitation worked against our hypotheses, making
it harder to establish the reliability of the scale. Second,
although our sample included various occupations, the
survey venue was one particular local government and
one social care organization, which may limit the gen-
eralizability of the findings. The reliability and validity
of the scale should be replicated, e.g. in additional pri-
vate companies or nationally representative samples of
workers in Japan.

Although there are several limitations, one of the
strengths of our study is using two samples with high
response rates (84.1% and 91.2%). That only researchers
opened the sealed envelopes and saw the individual ques-
tionnaires may have contributed to the high response rate
because generally employees tend to hesitate to evaluate
their working environments honestly especially on the
negative sides. In the collective and hieratical culture such
as in Japan, expressing negative opinions openly is not
welcomed because keeping harmony with other people is
highly appriciated.*’ Future studies need to consider that
careful study procedures might affect the response rate in
such a culture.

5 | CONCLUSION

This study confirmed the internal consistency reliability
as well as structural and construct validity of the 8-item
Japanese version of the CREW Civility Scale. This scale
may be a useful measure of the current status of civil-
ity which can contribute to enhancing civility norms in
Japanese workplaces. Additionally, this scale can be
used as part of international comparative studies that
include workers across different countries and examine
similarities and differences in civility norms as well as in
structural characteristics of the civility construct across
multinational settings.
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Abstract

Objective: This study aimed to obtain suggestions for new organizational-level
item pools that companies could utilize to accomplish management philosophy
and mission statements in the context of survey and work environment improve-
ments for the national Stress Check Program.

Methods: A qualitative study was conducted using unsupervised learning. A
large amount of text data related to management philosophy and mission state-
ments were collected, that is, management messages described on the websites of
all companies listed on the Tokyo Stock Exchange. For the main analysis, topic
modeling was performed on the nouns from the management messages using
Latent Dirichlet Allocation (LDA) to build a model consisting of 10 latent topics,
each represented by a group of the 10 most frequently reoccurring nouns. Each
group of nouns was qualitatively summarized based on the topic model.
Results: In total, 22 524 nouns were extracted from the management messages
of 3575 companies. A topic model consisting of 10 latent topics was constructed
using the LDA. The suggestion for new item pools included new technologies,
business plans/strategies, company shareholders, health/happiness/wealth,
profits/sales, development of society, a sustainable society, safety and security,
customer/consumer satisfaction, corporate social responsibility, fairness, trans-
parency, and human rights.
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1 | INTRODUCTION

Under the current Stress Check Program in Japan, work-
places with 250 employees are encouraged to analyze the
data from the program'’s survey by workgroup and imple-
ment work environment improvements based on data
analysis. Work environment improvement is a primary ap-
proach to the goal of the Stress Check Program to prevent
ill mental health. The effectiveness of work environment
improvements has been proven to improve psychological
distress and work performance among workers.'

However, many workplaces have not yet been able
to improve their work environments. One reason is that
the questionnaire used for the Stress Check survey can-
not capture the diversity of factors potentially included in
work environments. A number of workplaces have tried
measuring organizational factors using the New Brief
Job Stress Questionnaire,3 which coveres job stressors
(e.g., quantitative job overload), task-, workgroup-, and
organizational-level resources (e.g., job control, supervi-
sor support, procedural justice). However, additional item
pools are needed to reflect diverse workplace issues. If po-
tential item pools reflect the factors related to the work
environment that motivate employers to understand the
importance of work environment improvement were
available in the survey, the feasibility of work environ-
ment improvement could be improved.

Management philosophy and mission statement are
interesting for employers, and potentially included in sur-
vey items for work environment improvement. They are
defined as the central, distinctive, and enduring concepts,
beliefs, principles, and attitudes guiding business manage-
ment, which are critical in the pursuit of an organizational
mission.* In Japan, various management philosophies and
mission statements were observed such as customer ori-
entation, partner orientation, global orientation, entrepre-
neurship, honesty, and sales effort.” Interestingly, previous
studies have reported that several types of management
philosophy and mission statement were associated with
work engagement and performance through adaptation

Conclusion: The suggestions for potential item pools were derived from man-
agement philosophy and mission statement that are not covered in the existing
survey. The suggestions could be useful for motivating employers to implement
work environment improvement. Future studies need to make definite items
and investigate whether they correlate to job stressors and mental health among

item pools, LDA, management, organization, workplace

of, identification with, and sensemaking of management
philosophy and mission statement.®® High levels of work
engagement and performance are associated with positive
mental state and well-being.® Thus, item pools that enable
us to measure management philosophy and mission state-
ment could motivate employers to implement work envi-
ronment improvement, and could be useful for improving
workers’ mental health.

The objective of this study was to obtain suggestions
for new organizational-level item pools that companies
could utilize to management philosophy and mission
statements in the context of survey and work environment
improvements of the national Stress Check Program, by a
qualitative study using a technique of machine learning
(unsupervised learning).

2 | METHODS

21 | Study design and data collection

This qualitative study used unsupervised learning. To
identify suggestions for the item pools, a large amount
of text data related to management philosophy and mis-
sion statements was collected. Text data were collected
from management messages described on the websites
of each of the companies listed in the First, Second, and
Mothers sections of the Tokyo Stock Exchange (TSE),
and in the Standard and Growth Sections of the Japan
Association of Securities Dealers Automatic Quotations
(JASDAQ) as of August 8, 2019. Specifically, the data
for the analysis consisted of either the “message from
top management” posted on the company's home page
or the complete text of the page corresponding to the
company's management philosophy and mission state-
ment. The Tokyo Stock Exchange Listed Company
Information Service’ was used to search for informa-
tion on the listed companies. Management messages
as management philosophy and mission statements
were collected from the websites of 3575 companies
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listed on the TSE and JASDAQ. This included 2124 TSE
1st Section, 469 2nd Section and 292 Mothers Section
companies, and 657 JASDAQ Standard Section and
33 Growth Section companies. The companies were
categorized into 11 industry types based on the Japan
Standard Industrial Classification: agriculture, for-
estry, and fisheries (11); mining (5); construction (157);
manufacturing (1431); electricity/gas (24); information
and communication (436); transport (111); wholesale/
retail trade (661); finance/insurance (166); real estate
(130); and service industries (443). Extraction of the text
from the company web pages was outsourced to Tokyo
Soteria Employment, from August 8 to December 12,
2019.'° Ethical approval was not obtained because this
study did not involve humans, but the text data.

2.2 | Analysis

First, a morphological analysis was conducted to divide
the management messages into morphemes. Second,
among the morphemes, only the top 1000 nouns used
in at least 30% of management philosophy and mission
statements were used in the main analysis. For the main
analysis, topic modeling using LDA, an unsupervised
machine-learning technique, was conducted. LDA can in-
dicate latent topics represented by a series of words that
appear frequently in a set of sentences.'’ When a sentence
is given, LDA can also calculate the posterior probabilities
for what topic a given sentence was about, using Bayesian
estimation. In this study, the number of extracted la-
tent topics was set to 10, which is a hyperparameter that
should be tuned in LDA. Janome version v0.3,'% for the
morphological analysis, and Scikit-learn version 0.21.3"3
for morphological analysis and topic modeling was used,
respectively. The extracted 10 topics were qualitatively
summarized to make presumed company goals and sug-
gestions for new organizational-level item pools.

3 | RESULTS

From the management messages of 3575 companies, a
total of 22 524 nouns were extracted. Among the nouns,
the top 1000 words that were used in at least 30% of the
management philosophy and mission statements were
used in topic modeling. Table 1 shows the word series of
the ten latent topics, presumed company goals, and sug-
gestions for new item pools.

The top 10 reoccurring words for latent Topic 1 in-
cluded katsuyo (utilization), kadai (issue), kaiketsu
(resolution), kano (potential), ryoiki (domain), bunya
(field), and gyokai (industry). The management messages

: 3of 6
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included in the topic referred to the goals of utilizing new
technologies as they became available, and to analyze and
resolve current issues in the company's industry.

The words related to latent topic 2 included nengetsu
(years and months), chiiki (medium-term), senryaku
(strategy), kiban (fundamentals), kyoka (strengthening),
kakudai (expansion), taisei (system), and kabunushi
(shareholder). The management messages included in
the topic refer to business plans, medium- and long-term
strategies, and gratitude to company shareholders.

The words related to latent topic 3 included hitobito
(people), jibun (oneself), shiawase (happiness), kando (ex-
citement), and sonzai (presence). Management messages
included in the topic refer to the pursuit of happiness,
making people's lives wealthier, and finding meaning in
their lives.

The words related to latent topic 4 included rieki
(profit), uriage (sales), toshi (investment), keizai (econ-
omy), and eigyo (operations). The management messages
included in the topic referred to the profits and sales of the
company, and contributed to the development of society
through economic activities.

The words related to latent topic 5 included chikyi
(earth), jizoku (sustainability), kano (potential), enerugi
(energy), anzen (safety), kihon (fundament), sutéku
(stake), and horuda (holder). The management messages
included in the topic referred to trying to preserve the
global environment and its resources, contributing to a
sustainable society, making people feel safe and secure,
and winning the trust of stakeholders.

The words related to latent topic 6 included kokyaku
(customer), manzoku (satisfaction), and doryoku (effort).
The management messages included in the topic referred
to the importance of business customer satisfaction and
the constant effort required to develop the company.

The words related to latent Topic 7 included “okyaku”
“sama” (together these are the honorary form of ‘cus-
tomer’, minasama (an honorary form of ‘everyone’), kenko
(health), iyakuhin (drugs), kanja (patient), and chiryo
(treatment). The management messages included in the
topic referred to consumer satisfaction, contributing to so-
ciety through the treatment of disease, and the promotion
of better health maintenance.

The words related to latent topic 8 included kensho
(charter), mondai (problem), tettei (thorough), sekinin
(responsibility), and kosei (fairness). The management
messages included in the topic referred to corporate so-
cial responsibility, quickly resolving problems when the
company violates the charter, and the importance of fair
competition in company management practices.

The words related to latent topic 9 included meéka
(manufacturer), mono (goods), and seisan (production).
The management messages included in the topic referred
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TABLE 1 Latent topic, presumed company goals, and suggestions for new item pools

No
1

10 most frequently occurring nouns for
each latent topic (word count)

utilization (1141), issue (1509), resolution
(1025), potential (1562), domain (998),
field (1810), industry (1430), variety (1024),
necessity (1479), human resources (991)

years and months (1482), strengthening
(1538), expansion (1765), corporation
(1179), fundamentals (1180), system (1133),
shareholder (1705), strategy (966), medium-
term (825), promotion (1404)

people (1731), that (1533), importance (1471),
work (1184), many (1335), oneself (737),
happiness (722), excitement (705), all
(1262), presence (1259)

profit (1434), fiscal year (859), sales (598),
investment (1111), housing (459), economy
(1202), business operations (840), years and
months (1482), consolidation (327), store
(715)

earth (1213), sustainability (1316), safety
(2216), fundament (1686), energy (681),
holder (1101), stake (1094), potential (1562),
policy (1194), making (2171)

production (1381), customer (1803),
satisfaction (1688), logistics (527), industry
(1430), field (1810), effort (1099), making
(2171), necessity (1479), manufacturer (917)

customer (2206), health (1169), everyone (851),
drugs (281), patient (261), issue (1509),
finance (801), treatment (186), maintenance
(1316)

safety (2216), proactivity (1587), problem (896),
thorough (746), charter (276), personally
(989), fairness (821), construction (266),
security (1264), responsibility (1294)

making (2171), manufacturer (917), field
(1810), car (578), parts (361), expectations
(1466), goods (604), production (1381),
equipment (257), domestic (913)

Presumed company goals

Utilization of new technologies
Resolution of domain- or industry-
related issues

Medium and long-term company
growth

Stability of business operations &
earnings

Maximization of shareholder value

People being happy and having
meaningful lives

Maximize sales and profits
Maximize the company's
contribution to the economy

Preservation of the global
environment and its resources
Contributing to a sustainable society
People's safety and security
Stakeholder trust

Business customer satisfaction
Constant effort

Consumer satisfaction
Contributing to the health
maintenance and treatment of
patients with illnesses

Social accountability

Fair company management
practices in regard to competition
How problems that have occurred

with the company are addressed

Contributing to society by
producing new products
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Suggestions for new item pools

The organization utilizes new
technologies

Resolving issues faced by the
industry is a priority for the
organization

Medium and long-term growth are
a priority for the organization
Stability of operations is a priority
for the organization

Shareholder value is a priority for
the organization (organizational
level)

People's happiness is a priority for
the organization

People having meaningful lives is a
priority for the organization

Company profits are a priority for
the organization

Contributing to society through
economic activity is a priority for
the organization (organizational
level)

Trying to preserve the global
environment and its resources is a
priority for the organization
Contributing to the sustainability
of society is a priority for the
organization

People's safety and security are a
priority for the organization
Stakeholder trust is a priority for
the organization

Business customer satisfaction is a
priority for the organization
Always making an effort is a
priority for the organization

Consumer satisfaction is a priority
for the organization

People's health is a priority for the
organization

Socially accountable behavior is a
priority for the organization

Fair management practices in
regard to competition are a priority
for the organization

The organization is able to quickly
address internal problems when
they occur

Contributing to society through
making things is a priority for the
organization
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TABLE 1 (Continued)

10 most frequently occurring nouns for
No each latent topic (word count)

10 relationship (1508), compliance (911), laws
(777), respect (1158), appropriateness (507),
norms (604), fairness (821), employment
(1205), workplace (666), disclosure (470)

to the goals of making society greater comfortable by pro-
ducing new products.

The words related to latent topic 10 included kosei
(fairness) and kaiji (disclosure). Junshu (compliance),
horei (laws), kihan (norms), and soncho (respect). The
management messages included in the topic referred
to ensuring fairness and transparency of information
within a company, fulfilling corporate responsibility
to comply with laws and regulations, and respecting
human rights.

In summary, the suggestion for new item pools in-
cluded new technologies, business plans/strategies, com-
pany shareholders, health/happiness/wealth, profits/
sales, development of society, a sustainable society, safety
and security, customer/consumer satisfaction, corporate
social responsibility, fairness, transparency, and human
rights.

4 | DISCUSSION

The topic models developed in this study provide sug-
gestions for new organizational-level item pools that
could potentially be used in national stress check pro-
grams. Most of these factors are consistent with the
previous report of management philosophies,” and not
currently measured in existing scales.” The suggested
factors could be included in the item pool from which
companies could select items to use when implement-
ing their stress check survey and work environment
improvements. For example, the items would be useful
whether the workplace emphasizes employees’ hap-
piness and meaningful lives, whether it contributes to
a sustainable society, and whether workplace keeping
emphasizes people's health. Some of these philosophies
and missions may reflect social expectancies, while oth-
ers may be universal. Not all suggestions can directly
relate to employees’ health and performance, however,
some of them could be effective to improve work envi-
ronments and workers’ health through adaptation of the
philosophies.®® Further studies are needed to examine
the relationship between the scores of potential item
pools and mental health of workers.

Presumed company goals

- Fairness, transparency
- Compliance with laws and norms
- Respect for human rights

Jounal of Occupational Health yA/ LEYJS—OM

Suggestions for new item pools

- Fairness and transparency are a
priority for the organization

- Compliance with laws and norms
are a priority for the organization

- Respect for human rights is a
priority for the organization

The topic model developed from the management mes-
sages showed what the company considered important,
thereby providing suggestions on what company goals
may be. Therefore, in the job stress model, they may be
treated as organizational stress-related factors. For exam-
ple, the presumed goals of Topic 3 can be “people being
happy and having meaningful lives,” and suggestions for
the Stress Check survey might include whether the work-
place emphasizes employees’ happiness and meaningful
lives. The presumed goals from Topic 5 can be “preserva-
tion of the global environment and its resources,” “con-
tributing to a sustainable society,” and “people’s safety
and security.” Subsequently, suggestions might be made
for organizational-level survey items to ask whether the
workplace contributes to preserving the global environ-
ment and its resources, sustainable society, and people's
safety. The presumed goals from Topic 7 can be “consumer
satisfaction” and “contributing to society through the
treatment of disease and the promotion of better health
maintenance.” Subsequently, suggestions may be made
for organizational-level survey items to ask whether work-
place keeping emphasizes people's health. Mental health
and well-being would improve in the workplaces where
these goals were important. Including item pool items for
these topics could allow companies to assess factors re-
lated to their goals.

This study has several limitations. First, only one
source (i.e., management messages) was used for the
text data of the management philosophy and mission
statements. However, a few goals may have been missed.
In addition, the judgment of whether the sentences are
considered management messages might be biased by
people performing the data input from the company
website. Finally, the setting of the hyperparameters for
topic modeling (number of words to use and number of
latent topics to identify), presumed company goals, and
suggestions for potential item pools were also biased by
the first author.

In conclusion, suggestions for potential item pools
were derived from management philosophy and mission
statement that are not covered in the existing survey. The
suggestions could be useful for making items to mea-
sure the work environment that motivates employers to

—331—



‘WATANABE ET AL.

6 of 6 i h
—I—WI LE Y~ Joumal of Occupational Health
implement work environment improvement. Future stud-
ies need to make definite items and investigate whether
they correlate to job stressors and mental health among
workers.
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Abstract: Objectives: This study validated the Japanese version of O’'Donovan et al.’s (2020) composite
measure of the psychological safety scale and examined the associations of psychological safety with
mental health and job-related outcomes. Methods: Online surveys were administered twice to
Japanese employees in teams of more than three members. Internal consistency and test-retest
reliability were tested using Cronbach’s « and intra-class correlation coefficient (ICC), respectively.
Structural validity was examined using confirmatory factor analysis (CFA) and exploratory factor
analysis (EFA). Convergent validity was tested using Pearson’s correlation coefficients. Multiple
linear regression analyses were conducted to examine the relationship between psychological safety
and psychological distress, work engagement, job performance, and job satisfaction. Results: Two
hundred healthcare workers and 200 non-healthcare workers were analyzed. Internal consistency,
test-retest reliability, and convergent validity were acceptable. CFA demonstrated poor fit, and EFA
yielded a two-factor structure, with team leader as one factor and peers and team forming the second
factor. The total score showed significant and expected associations with all outcomes in the adjusted
model for all workers. Conclusions: The Japanese version of the measure of the psychological safety
scale presented good reliability and validity. Psychological safety is important for employees’ mental
health and performance.

Keywords: occupational health; leadership; mental health; workplace climate; worksite

1. Introduction

Psychosocial factors at work are well-known determinants of workers’ health and
well-being. Psychological safety (PS) at work has received much attention as an important
psychosocial factor in workers’ positive mental health and other work-related outcomes,
such as work engagement, satisfaction, communication, and performance [1,2]. PS describes
workers’ perceptions of the consequences of taking interpersonal risks in a particular
context, such as a workplace [3,4]. In 1999, Edmondson defined PS as a shared belief that
the team is safe for interpersonal risk-taking (i.e., doing learning behavior that may place
workers at risk, including seeking feedback, sharing information, asking for help, talking
about errors, and experimenting) [3].

Previous review articles have reported three streams of research on PS (i.e., individual-,
team-, and organizational-level), with team-level analysis the largest and most active [1,4].
A meta-analysis has reported that individual- and team-level PS is significantly related to
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work engagement, task performance, information sharing, creativity, learning behavior,
and job satisfaction [2]. Recent studies have investigated the mediating role of PS in the
association of leadership with job performance and mental health [5-8]. Papers published
in the 2020s have focused more on the mediating effect of PS in the relationship between, for
example, supervisor-subordinate communication and employees” commitment [9], employ-
ees’ positive affect and motivations [10], and cognitive stress and turnover intentions [11].
Thus, accumulating evidence suggests that PS (especially individual- and team-level PS)
is important for workers” health and well-being. In Japan, the concept of PS is becoming
increasingly popular, along with growing interest in health and productivity management
(H&PM), and it is expected that improving PS will enhance employees” mental health and
performance. Nevertheless, epidemiological research on PS has not progressed sufficiently
due to the lack of a multidimensional PS scale.

Many studies have used self-reported questionnaires adapted from Edmondson’s team-
level measure to quantitatively assess PS at work [1]. Although several scales with fewer
than 10 items can measure PS in non-healthcare workers (non-HCWs) [3,12-14], including
the Japanese version of the PS scale [12] developed by Liang et al. [15], multidimensional
measurement of the individual and team levels of PS is unavailable. O'Donovan et al. (2020)
presented a 19-item composite measure of PS (i.e., observation and survey component)
containing three subsections (i.e., team leader, peers, and team) for use by healthcare teams,
which they co-developed with healthcare professionals based on six measures and the PS
literature [16]. The 19 items were identified as the corresponding comprehensive behaviors
relevant to PS [16]. The three sections (i.e., team leader, peers, and team) were based on the
real voices of professionals in the clinical settings, which revealed that the difficulty of taking
actions related to PS was different for superiors or peers. The three sections that assess the
individual and team levels of PS could provide detailed information about PS. A systematic
review suggested that scales with a few items could not fully capture the state of PS at work;
therefore, holistic, objective measuring instruments are needed [17]. A multidimensional and
scalable measure could thus be used to investigate the association of these three components
with employees” mental health and performance and to develop an effective intervention plan,
among the variety of the workers, including HCW and non-HCW groups.

The associations of the individual and team levels of PS with mental health and
work-related outcomes have not been investigated yet in HCW and non-HCW groups.
A previous systematic review presented possible pathways from job resources (e.g., sup-
portive leadership behavior) to positive and negative work outcomes (e.g., stress, conflict,
and performance) through PS in the integrative theoretical framework of PS [1]. Some
previous studies have suggested that PS reduced the risk of poor mental health outcomes,
such as burnout, stress, and diminished well-being, by increasing social support for HCW
and non-HCW [18,19]. However, the effect of PS on mental health has not been empirically
examined. In addition, the effect may be different in HCWs and non-HCWs because the
clinical settings offer different working conditions. Further study is needed to investi-
gate the association of PS at work with mental health in both groups of workers using
well-developed measures of PS.

The objectives of this study were: (i) to develop the Japanese version of the survey
measure of PS introduced by O’'Donovan et al. (2020) [16] and examine internal consistency,
test-retest reliability, structural validity, and convergent validity of the scale in HCWs and
non-HCWs; and (ii) to examine the associations of PS with psychological distress, work
engagement, job performance, and job satisfaction.

2. Method
2.1. Scale Information and Participants

Although the measures developed by O’Donovan et al. (2020) were tailored to health-
care settings, the survey measure of PS could also be useful for measuring PS in non-HCWs.
We obtained permission from O’Donovan, the developer of the original scale, to translate
the measures into Japanese and validate them in HCWs and non-HCWs. The scale has

—340—



