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19 items divided into three sections (i.e., team leader, peers, and team), as introduced earlier.
The Japanese version of the survey measure of PS was developed according to the proce-
dure specified in the International Society of Pharmacoeconomics and Outcomes Research
(ISPOR) task force guidelines [20]. The forward translation was conducted independently
by two external translators proficient in Japanese and English. We then performed reconcil-
iation, back-translation, back-translational review, harmonization, and cognitive debriefing.
NS and YS conducted reconciliation, and KI chose the appropriate expression of the items.
A native English translator back-translated the scale unaware of the original scale. The orig-
inal developer confirmed and accepted the back-translated measures. Cognitive debriefing
sessions were conducted with three Japanese nurses, including HA Their feedback about
difficult wording was used for further modifications. The results from these stages were
combined to develop the final measure. The full Japanese version of the survey measure of
PS is presented in Supplementary Materials. The final scale contained 19 items, with nine
items for the team leader, seven items for peers, and three items for the team as a whole,
measured on a seven-point Likert scale. The scale score was calculated by averaging the
items. Higher scores indicated greater PS.

Online surveys were administered twice to Japanese employees who had not been
appointed as leaders of their team at baseline (January 2022) and at a two-week follow-up
(February 2022). The Research Ethics Committee of the Graduate School of Medicine /Faculty
of Medicine, The University of Tokyo, approved the study, No. 2019361NI-~(3). The study
was reported according to the Consensus-based Standards for the Selection of Health
Measurement Instruments (COSMIN) guideline, which is used to improve the quality of
efforts to develop health-related self-report measurement instruments [21].

Participants living in Japan were invited from the registered panel of an Internet
research company (Rakuten Insight Inc., Tokyo, Japan). Equal numbers of HCW and
non-HCW were recruited. Participants’ inclusion criteria were as below:

(i) full-time employees 20-65 years old;

(ii) working for a company with more than five employees;
(iii) joined a team with more than three members;

(iv) not a president or manager;

(v) nota team leader.

All participants at baseline were invited to participate in a two-week follow-up. The
follow-up survey was closed after 100 answers were collected.

2.2. Measurements

To test the convergent validity, the psychological safety scale for workers developed
by Liang et al., social support at work, servant leadership, organization-based self-esteem,
and organizational justice were measured.

Psychological safety was measured with the PS scale developed by Liang et al. (2012)
that reflects Kahn's [22] focus on the workers’ speaking out [15]. The Japanese version
of the scale was translated by Ochiai et al. [12]. It contained five items measured on a
five-point Likert scale. The items asked workers to rate the extent to which they feel free to
express their thoughts and feelings. The scale score was calculated by averaging the items.
Higher scores indicated greater PS. Cronbach’s alpha was 0.71 in this sample.

Social support at work was measured using the Brief Job Stress Questionnaire (BJSQ) [23]
containing items assessed on a four-point Likert scale. Social support at work comprises
two subscales: supervisor support (three items) and co-workers’ support (three items).
A higher score indicated higher social support at work. In this sample, Cronbach’s alphas
were 0.89 for supervisor support and 0.88 for co-workers” support.

Servant leadership was measured with the Japanese short version of the Servant Lead-
ership Survey (SLS-]) [24] evaluating the employees’ supervisors. This scale includes six
items measuring empowerment (leader side), three items measuring humility (servant side),
three items measuring standing back (servant side), three items measuring stewardship
(leader side), and three items measuring authenticity (servant side) on a six-point Likert
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scale. The score for each dimension of the SLS-J-short was calculated by averaging the item
scores. A higher score indicated stronger servant leadership. Cronbach’s alpha was 0.95
for empowerment, 0.91 for humility, 0.84 for standing back, 0.83 for stewardship, and 0.81
for authenticity.

Organization-based self-esteem was measured using the Japanese version of the
Organization-based Self-Esteem Scale [25]. This scale has eight items measured on a five-
point Likert scale. The scale score was calculated by averaging the items. A higher score
indicated higher organization-based self-esteem. Cronbach’s alpha was 0.94.

Organizational justice was measured with the Japanese version of the Organizational
Justice Questionnaire (OJQ) [26]. The OJQ consists of two subscales: procedural justice and
interactional justice. Seven items assess procedural justice, and six items assess interactional
justice on a five-point Likert scale. Each factor score was calculated by averaging the items.
A higher score indicated a greater degree of organizational justice. Cronbach’s alpha was
0.93 for procedural justice and 0.95 for interactional justice.

To examine the associations of the PS scale with mental health and job-related out-
comes, psychological distress, work engagement, job performance, and job satisfaction
were measured.

Psychological distress was measured with the Japanese version of the K6 scale [27,28].
This scale has six items (felt nervous, hopeless, restless or fidgety, worthless, depressed,
and that everything was an effort in the past four weeks) rated on a five-point Likert scale.
The total score was calculated by summing all items. The higher score indicated greater
distress. Cronbach’s alpha was 0.93.

Work engagement was measured using the Japanese version of the Utrecht Work
Engagement Scale (UWES-9) [29]. This scale has nine items rated on a seven-point Likert
scale. The scale score was calculated by averaging the items. The higher score indicated
greater work engagement. Cronbach’s alpha was 0.96.

Work performance was evaluated using one item of the Japanese version of the WHO
Health and Work Performance Questionnaire (HPQ) [30]. Participants were asked to rate
their work performance over the past four weeks. Items were scored on an 11-point scale
ranging from 0 (worst) to 10 (best). A high score indicated good work performance.

Job satisfaction was measured by one item from the Brief Job Stress Questionnaire
(BJSQ) [23] on a four-point Likert scale. A higher score indicated more job satisfaction.

Demographic variables were gender, age, education attainment, working from home,
marital status, company size, occupation (e.g., professions, service workers), and job
category (e.g., doctor, nurse) at baseline.

2.3. Statistical Analysis

In this study, the HCWs and non-HCWs were analyzed separately. First, the distri-
bution of demographic characteristics as well as means and standard deviations (SDs)
for the total scores of the PS scale and its three subscales at baseline and follow-up were
calculated. Then, to assess internal consistency and test—retest reliability of the PS scale,
Cronbach’s « and intra-class correlation coefficient (ICC) for each of the subscales were
calculated, following the COSMIN guidelines [21]. To assess structural validity, a confir-
matory factor analysis (CFA) with three factors (i.e., team leader, peers, and team) was
conducted to test the goodness of fit of the existing structure of PS. Model fit was assessed
using a combination of fit indices including the chi-square (x?), the comparative fit index
(CFI), the Tucker-Lewis index (TLI), the root mean square error of approximation (RMSEA),
the standardized root mean square residual (SRMR), the goodness of fit index (GFI), the
Akaike’s information criterion (AIC), and the adjusted goodness of fit index (AGFI). If
the CFA showed a poor fit, an exploratory factor analysis (EFA), which hypothesized no
factor structure with the Promax rotation method, using a robust maximum likelihood
estimation, was conducted. To test the hypotheses (expected relationships with other out-
comes), convergent validity was examined using Pearson’s correlation coefficients (r) which
were calculated between each score of the PS scale and PS scale for workers developed by
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Liang et al., social support at work, servant leadership, organization-based self-esteem, and
organizational justice, which was considered to have moderate to high positive correlations
with PS scale (r > 0.40) [12].

Since both independent and dependent variables were continuous, we conducted
multiple linear regression (MLR) analyses to examine the relationship between the PS scale
and outcomes (i.e., psychological distress, work engagement, job performance, and job
satisfaction). After standardizing these variables, we first examined crude associations.
Second, we examined adjusted associations considering the covariates for gender, age,
educational attainment, working from home, marital status, company size, occupation,
and job category simultaneously. Previous studies related to PS have frequently used
MLR analysis [31,32], and this study followed traditional formulas [33,34] to estimate
the relationship between theoretically and practically related variables. As literature
suggested [1,2], PS can influence outcomes investigated in this study theoretically and
conceptually. In addition to the full scale, we examined the relation of three subscales,
putting each scale in the model individually (Model 1) and simultaneously (Model 2).

Statistical significance was defined as p < 0.05. IBM SPSS Statistics® version 28 (IBM,
Armonk, NY, USA) and IBM SPSS Amos® version 28 were used for the analyses.

3. Results

The demographic characteristics of 400 participants (200 HCW and 200 non-HCW) are
presented in Table 1. Among HCWs, 60% of participants were women, 58% were married,
and 90% were employed in the medical industry. The mean age was 40.1 (SD = 9.6). HCWs
included physicians (14%), nurses/midwives/public health nurses (48%), and others (39%).
The number of team members was 20 or more (45%), 11-19 (23%), and 6-10 (21%). Among
non-HCWs, 69% of the participants were men, 57% were married, and 25% were employed
in the manufacturing industry. The mean age was 43.4 (SD = 10.7). The number of team
members was 6-10 (44%), 3-5 (29%), and 11-19 (15%).

Internal consistency and test-retest reliability values of the PS scale are presented in
Table 2. For HCWs, the Cronbach’s alpha of each section ranged from 0.91 to 0.95, ICC
ranged from 0.75 to 0.89, the mean total score was 4.96, and Cronbach’s alpha was 0.96. For
non-HCWs, Cronbach’s alpha ranged from 0.93 to 0.96, ICC ranged from 0.84 to 0.92, the
mean total score was 4.63, and Cronbach’s alpha was 0.92.

The results of confirmatory factor analyses were x? (149) = 540.001, CFI = 0.899,
TLI = 0.884, RMSEA = 0.115, SRMR = 0.0444, GFI = 0.764, AIC = 622.001, and AGFI = 0.699
for HCWs. For non-HCWs, the values were x2 (149) = 584.778, CFI = 0.903, TLI = 0.888,
RMSEA = 0.121, SRMR = 0.0472, GFI = 0.733, AIC = 666.778, and AGFI = 0.659. Factor
loadings for each item of PS are presented in Table 3. The model fit was poor, so we
tried conducting EFA, which hypothesized no factor structure with the Promax rotation
method, using a robust maximum likelihood estimation. Table 4 shows the results of the
EFA that yielded a two-factor structure. Among HCWs and non-HCWs, Section 2 (peers)
and Section 3 (team as a whole) were combined into a single factor.

Table 5 shows correlations between the scores of the PS scales and the scores of the
PS scale for workers developed by Liang et al., social support at work, servant leadership,
organization-based self-esteem, and organizational justice. The PS score of the full scale and
all the three subscales was significantly and positively correlated with the scores of all the
scales. For non-HCWs, full scale had a high correlation with PS scale for workers developed
by Liang et al. (r = 0.735), with supervisor support (r = 0.729), with empowerment (r = 0.757),
and with interactional justice (r = 0.723). Section 1 (team leader) had a high correlation with
PS scale for workers developed by Liang et al. (r = 0.711), supervisor support (r = 0.761),
empowerment (r = 0.753), standing back (r = 0.709), and interactional justice (r = 0.748).
Section 3 (team as a whole) showed high correlation with empowerment (r = 0.701). HCW
did not achieve high correlations (r < 0.70) but showed a similar trend to non-HCW.
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Table 1. Characteristics of Japanese non-manager employees with more than three team members.

Healthcare Workers (HCW) Non-HCW
Baseline Follow-Up Baseline Follow-Up
(n =200) (n =100) (n =200) (n =100)
n (%)/Mean (SD) n (%)/Mean (SD) n (%)/Mean (SD) n (%)/Mean (SD)

Gender

Men 80 (40.0) 41 (41.0) 138 (69.0) 67 (67.0)

Women 120 (60.0) 59 (59.0) 62 (31.0) 33 (33.0)
Age (year) 40.1 (9.6) 40.8 (9.5) 43.4 (10.7) 43.9 (10.3)
Marital status

Single 66 (33.0) 27 (27.0) 70 (35.0) 37 (37.0)

Married 116 (58.0) 65 (65.0) 114 (57.0) 54 (54.0)

Divorced/widowed 18 (9.0) 8 (8.0) 16 (8.0) 9(9.0)
Educational attainment

High school or less 5(2.5) 5 (5.0) 50 (25.0) 23 (23.0)

Junior college/vocational school 78 (39.0) 42 (42.0) 26 (13.0) 15 (15.0)

University or higher 117 (58.5) 53 (53.0) 124 (62.0) 62 (62.0)
Occupation

Professional / technician 180 (90.0) 94 (94.0) 54 (27.0) 32 (32.0)

Clerical 8 (4.0) 4(4.0) 74 (37.0) 37 (37.0)

Manual workers 4(2.0) 1(1.0) 25 (12.5) 10 (10.0)

Service workers 1(0.5) 0(0.0) 42 (21.0) 19 (19.0)

Others 7 (3.5) 1(1.0) 5 (2.5) 2(2.0)
Type of healthcare worker

Physicians 28 (14.0) 12 (12.0) n/a n/a

Nurses 95 (47.5) 47 (47.0) n/a n/a

Others 77 (38.5) 41 (41.0) n/a n/a
Company size

1000 or more 73 (36.5) 31 (31.0) 82 (41.0) 39 (39.0)

500-999 25 (12.5) 13 (13.0) 16 (8.0) 10 (10.0)

300-499 35 (17.5) 21 (21.0) 18 (9.0) 10 (10.0)

100-299 38 (19.0) 19 (19.0) 31 (15.5) 14 (14.0)

50-99 8 (4.0) 1(1.0) 23 (11.5) 13 (13.0)

20-49 4(2.0) 2(2.0) 15 (7.5) 7 (7.0)

5-19 17 (8.5) 13 (13.0) 15 (7.5) 7 (7.0)
Number of team members

20 or more 89 (44.5) 40 (40.0) 26 (13.0) 12 (12.0)

11-19 46 (23.0) 24 (24.0) 30 (15.0) 12 (12.0)

6-10 41 (20.5) 21 (21.0) 87 (43.5) 46 (46.0)

3-5 24 (12.0) 15 (15.0) 57 (28.5) 30 (30.0)
Status of team leader

Manager 79 (39.5) 36 (36.0) 89 (44.5) 46 (46.0)

Not a manager 121 (60.5) 64 (64.0) 111 (55.5) 54 (54.0)
Working style

Commuting 198 (99.0) 98 (98.0) 134 (67.0) 64 (64.0)

Working from home (WFH) 0(0.0) 0(0.0) 15 (7.5) 9(9.0)

Hybrid 1(0.5) 1(1.0) 50 (25.0) 27 (27.0)

Other 1(0.5) 1(1.0) 1(0.5) 0(0.0)

SD: standard deviation.
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Table 2. The mean scores of the survey measures of psychological safety and internal and test—

retest reliability.
HCW Non-HCW
. _ Follow-Up . _ Follow-Up
Baseline (n= 200) (1 = 100) Baseline (n = 200) (a = 100)
. Mean Cronbach’s Mean Mean Cronbach’s Mean
Subscales [Possible Range] (SD) « (SD) ICC (SD) o (SD) ICC
Section 1 (team leader) [1-7] 4.89 (1.32) 0.95 4.76 (1.24) 0.89 4.76 (1.39) 0.96 4.58 (1.50) 0.92
Section 2 (peers) [1-7] 5.04 (1.26) 0.94 490(1.20) 0.83  4.71(141) 0.96 473(151) 084
Section 3 (team as a whole) [1-7]  4.98 (1.36) 0.91 4.80 (1.24) 0.75 4.59 (1.50) 0.93 4.58 (1.59) 0.90
Full scale [1-7] 496 (1.17) 0.96 4.82 (1.11) 0.88  4.71(1.28) 0.97 4.63 (1.40) 0.92

HCW: healthcare workers. ICC: intra-class correlation coefficient.SD: standard deviation.

Table 3. Factor loading scores from the confirmatory factor analysis based on three-factor model.

Factor Loading Scores

HCW Non-HCW
(Baseline (Baseline
n = 200) n = 200)
Section 1 (team leader)
1If I had a question or was unsure of something in relation to my role at work, I could ask my 081 0.80
team leader.
2 I can communicate my opinions about work issues with my team leader. 0.88 0.85
3 I can speak up about personal problems or disagreements to my team leader. 0.78 0.85
41 can speak up with recommendations/ideas for new projects or changes in procedures to my 0.84 0.86
team leader.
5 If I made a mistake on this team, I would feel safe speaking up to my team leader. 0.83 0.87
6 If I saw a colleague making a mistake, I would feel safe speaking up to my team leader 0.81 0.82
7 If I speak up/voice my opinion, I know that my input is valued by my team leader. 0.87 0.92
8 My team leader encourages and supports me to take on new tasks or to learn how to do things I 0.86 0.85
have never done before. ’ '
9 If I had a problem in this company, I could depend on my team leader to be my advocate. 0.89 0.84
Section 2 (peers)
1If I had a question or was unsure of something in relation to my role at work, I could ask my peers. 0.82 0.79
2 I can communicate my opinions about work issues with my peers. 0.86 0.88
3 I can speak up about personal issues to my peers. 0.73 0.76
41 can speak up with recommendations/ideas for new projects or changes in procedures to my peers. 0.89 0.90
5 If I made a mistake on this team, I would feel safe speaking up to my peers. 0.88 0.94
6 If I saw a colleague making a mistake, I would feel safe speaking up to this colleague. 0.85 0.90
7 If I speak up/voice my opinion, I know that my input is valued by my peers. 0.86 0.92
Section 3 (team as a whole)
11t is easy to ask other members of this team for help. 0.87 0.95
2 People keep each other informed about work-related issues in the team. 0.95 0.90
3 There are real attempts to share information throughout the team. 0.83 0.86

HCW: healthcare workers.
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Table 4. Exploratory factor analysis without assuming the number of factors by using maximum

likelihood method with Promax rotation.

Factor Loading Score

Factor 1 Factor 2
HCW (baseline n = 200)
(peers) 5 If I made a mistake on this team, I would feel safe speaking up to my peers. 0.927 —0.061
(peers) 2 I can communicate my opinions about work issues with my peers. 0.921 —0.096
(peers) 4 I can speak up with recommendations/ideas for new projects or changes in procedures to 0.846 0.043
my peers.
(peers) 1If I had a question or was unsure of something in relation to my role at work, I could ask 0.813 0.012
my peers.
(peers) 3 I can speak up about personal issues to my peers. 0.812 —0.105
(peers) 6 If I saw a colleague making a mistake, I would feel safe speaking up to this colleague. 0.794 0.069
(peers) 7 If I speak up /voice my opinion, I know that my input is valued by my peers 0.779 0.106
(team as a whole) 2 People keep each other informed about work-related issues in the team. 0.725 0.167
(team as a whole) 1 It is easy to ask other members of this team for help. 0.645 0.180
(team as a whole) 3 There are real attempts to share information throughout the team. 0.519 0.295
(team leader) 9 If I had a problem in this company, I could depend on my team leader to be my advocate. —0.064 0.948
(team leader) 7 If I speak up/voice my opinion, I know that my input is valued by my team leader. —0.092 0.946
(team leader) 8 My team leader encourages and supports me to take on new tasks or to learn how to do
things I have never done before. 0.030 0-848
(team leader) 6 If I saw a colleague making a mistake, I would feel safe speaking up to my team leader. —0.029 0.832
(team leader) 4 I can speak up with recommendations/ideas for new projects or changes in procedures to 0.065 0.778
my team leader.
(team leader) 1 If I had a question or was unsure of something in relation to my role at work, I could ask 0.036 0.778
my team leader.
(team leader) 2 I can communicate my opinions about work issues with my team leader. 0.071 0.747
(team leader) 5 If I made a mistake on this team, I would feel safe speaking up to my team leader. 0.141 0.728
(team leader) 3 I can speak up about personal problems or disagreements to my team leader 0.093 0.703
Non-HCW (baseline n = 200)
(peers) 6 If I saw a colleague making a mistake, I would feel safe speaking up to this colleague. 0.975 —0.109
(peers) 5 If I made a mistake on this team, I would feel safe speaking up to my peers. 0.960 —0.037
(peers) 4 I can speak up with recommendations/ideas for new projects or changes in procedures to 0.886 0.018
my peers.
(peers) 7 If I speak up /voice my opinion, I know that my input is valued by my peers. 0.880 0.048
(peers) 3 I can speak up about personal issues to my peers. 0.863 —0.144
(peers) 2 I can communicate my opinions about work issues with my peers. 0.844 0.033
(peers) 1 If I had a question or was unsure of something in relation to my role at work, I could ask 0.777 0.013
my peers.
(team as a whole) 1 It is easy to ask other members of this team for help. 0.679 0.271
(team as a whole) 2 People keep each other informed about work-related issues in the team. 0.661 0.239
(team as a whole) 3 There are real attempts to share information throughout the team. 0.611 0.221
(team leader) 3 I can speak up about personal problems or disagreements to my team leader. —-0.131 0.952
(team leader) 7 If I speak up/voice my opinion, I know that my input is valued by my team leader. —0.008 0.929
(team leader) 2 I can communicate my opinions about work issues with my team leader. —0.022 0.881
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Table 4. Cont.

Factor Loading Score

Factor 1 Factor 2

(team leader) 1 If I had a question or was unsure of something in relation to my role at work, I could ask

my team leader. —0.098 0-875
(team leader) 4 I can bring recommendations/ideas for new projects or changes in procedures to my 0.013 0.856
team leader. : .

(team leader) 5 If I made a mistake on this team, I would feel safe speaking up to my team leader. 0.061 0.829
(team leader) 8 My team leader encourages and supports me to take on new tasks or to learn how to do 0128 0.750
things I have never done before. ’ )

(team leader) 6 If I saw a colleague making a mistake, I would feel safe speaking up to my team leader. 0.145 0.708
(team leader) 9 If  had a problem in this company, I could depend on my team leader to be my advocate. 0.184 0.696

Note: Bold-faced font emphasized the larger loading scores between Factor 1 and 2.

Table 5. Pearson’s correlation coefficients between each subscale on the psychological safety scale
and other psychometric scales (convergent validity).

HCW (n = 200) Non-HCW (n = 200)
. Full Section 1 Section 2 Section 3 Full Section 1 Section 2 Section 3
Scales [Possible Range] (Team as a (Team as a
Scale (Team Leader) (Peers) Scale (Team Leader) (Peers)
Whole) Whole)
Psychological Safety Scale for 0.657 * 0.628 * 0536 * 0.603 * 0735 * 0.711 % 0589 * 0.700 *
Workers [1-5]
Social support at work (BJSQ)
Supervisor support [1-4] 0.640 * 0.696* 0.425 * 0.553 * 0.729 * 0.761 * 0.537 * 0.647 *
Coworkers support [1-4] 0.557 * 0.389 * 0.612* 0.593 * 0.672* 0.501* 0.694 * 0.715*
Servant leadership survey
Empowerment [1-6] 0.655 * 0.680 * 0.481* 0.560 * 0.757 * 0.753 * 0.589 * 0.701 *
Humility [1-6] 0.494 * 0.547 * 0.315* 0.428* 0.644 * 0.654 * 0.500* 0.567 *
Standing back [1-6] 0.564 * 0.609 * 0.384 * 0.486 * 0.694 * 0.709 * 0.538 * 0.597 *
Stewardship [1-6] 0.574* 0.580 * 0.440 * 0.496 * 0.625* 0.595 * 0.525* 0.573*
Authenticity [1-6] 0.572 % 0.616 * 0.398 * 0.471* 0.660 * 0.649 * 0.538 * 0.581 *
Organization-based 0421 % 0387 * 0403 * 0.306 * 0529 * 0.477 % 0.466 * 0512 *
self-esteem [1-5]
Organizational justice
Procedural justice [1-5] 0.570 * 0.586 * 0.419 * 0.505 * 0.594 * 0.586 * 0.471* 0.548 *
Interactional justice [1-5] 0.596 * 0.654 * 0.397 * 0.501 * 0.723 * 0.748 * 0.547 * 0.629 *

HCW: healthcare workers; BJSQ: Brief Job Stress Questionnaire; * p < 0.01.

The results of the MLR analyses are shown in Table 6. In HCWs, the full scale
showed significant associations with low psychological distress (adjusted 3 = —0.508,
p < 0.001), high work engagement (adjusted 3 = 0.462, p < 0.001), high job performance
(adjusted 3 = 0.476, p < 0.001), and high job satisfaction (adjusted § = 0.592, p < 0.001).
In Model 1 (individually entered), all three subscales of the scale (team leader, peer, and
team as a whole) were significantly associated with low psychological distress, high work
engagement, high job performance, and high job satisfaction. In Model 2 (simultaneously
entered), Section 1 (team leader) was significantly associated with high work engagement,
high job performance, and high job satisfaction in the adjusted model. Section 2 (peers)
was significantly associated with low psychological distress. Section 3 (team as a whole)
was significantly associated with high job satisfaction.
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For non-HCWs, the full scale showed significant associations with low psychological
distress (adjusted § = —0.424, p < 0.001), high work engagement (adjusted 3 = 0.510,
p < 0.001), high job performance (adjusted 3 = 0.494, p < 0.001), and high job satisfaction
(adjusted 3 = 0.587, p < 0.001). In Model 1 (individually entered), all three subscales showed
significant associations similar to those observed in HCWs. In Model 2 (simultaneously
entered), Section 1 was significantly associated with high work engagement, high job
performance, and high job satisfaction in the adjusted model. Section 3 (team as a whole)
was associated with high work engagement and job satisfaction. No section showed a
significant association with low psychological distress in the adjusted model, but Section 1
in the crude model did show significance.

4. Discussion

The Japanese version of the survey measure of PS developed by O’'Donovan et al.
demonstrated acceptable high internal consistency, test-retest reliability, and convergent
validity. Structural validity remained an issue. The full survey measure of PS showed
significant associations with low psychological distress, high work engagement, high job
performance, and high job satisfaction. These results were found for both HCWs and
non-HCWs. Overall, the Japanese version of the survey measure of PS proved to be reliable
and valid for use in all working populations.

In terms of internal consistency, Cronbach’s alpha of the full scale exceeded the
stringent criterion of 0.80 [35]. The ICC for test-retest (two weeks) reliability was acceptable,
except for HCWs in Section 3 (team as a whole). Because Section 3 had a small number of
items, discrepancies in the evaluation of one item may easily be reflected in a lower ICC.

In CFA, the three-factor model did not have a good fit theoretically. The indicators of
the fit model in CFA showed a low to moderately acceptable fit of the three-factor model.
Rather, EFA suggested a two-factor structure. Peers and team as a whole were combined
into one factor, suggesting that the Japanese population might imagine colleagues (peers)
when they see the word “team”. A future study is needed to examine the structure in
another sample.

The factor loading pattern was almost identical for factor 1 (peers and team) among
both HCWs and non-HCWs. However, the pattern differed slightly for factor 2 (leader),
while “speaking up is valued by team leader” (no. 7) loaded highly on both. For HCWs, a
“sense of trust in team leader” (no. 9) and “support for the new task and learning (no.8)
had high loadings, while for non-HCWs, “feeling safe discussing personal problems and
disagreements” (no. 3) and “communicating about work issues” (no. 2) had high loadings.
In clinical settings, patient safety and speaking are likely to be prioritized regardless of
leaders’ attitudes. While leaders’ behavioral integrity affected the reported treatment
errors [36], trust in leaders may influence the PS atmosphere among Japanese HCWs.
Support for learning new tasks may characterize leaders who create psychologically safe
workplaces in Japanese clinical settings. In non-HCWs, a previous study suggested that
being allowed to express opinions and doing so were different experiences among Japanese
workers [12]. Leaders” willingness to allow and encourage employees to speak up and
employees’ perceptions of doing so may both be required to ensure PS among non-HCWs.

Convergent validities were also well supported, as we expected. The findings were in
line with previous research showing the positive association of PS with supervisor support,
co-workers’ support, and organizational factors [12]. A supportive work environment may
make workers feel safe in taking interpersonal risks. PS has been known to mediate the
relationship between servant or inclusive leadership and job-related outcomes (e.g., job
performance) [5-8]. Concerning servant leadership, subscales of empowerment showed
the greatest associations for both HCWs and non-HCWs. Empowerment in leadership was
defined as a motivational concept aimed at fostering a pro-active, self-confident attitude
among followers and giving them a sense of personal power by encouraging self-directed
decision making, information sharing, and coaching for innovative performance [24]. In
Japan, leaders who can empower their team members also facilitate PS. For non-HCWs,
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PS was highly correlated (r > 0.70) with supervisor factors, such as supervisor support,
leadership (especially empowerment), and interactional justice. For HCWs, no measure
achieved high correlations. The leader’s supportive attitude, examined in previous research,
may correspond with PS for non-HCW, and other workplace factors may influence clinical
settings. Another reason may be that measurement scales tested for convergent validity
were developed for workers (not specifically for HCWs). Overall, theoretical associations
suggested good convergent validity for both HCWs and non-HCWs.

The full scale of the survey measure of PS was significantly associated with low psy-
chological distress, high work engagement, high job performance, and high job satisfaction,
as we expected. This finding empirically demonstrated the theoretical framework stated in
the previous literature [1]. Model 2 (simultaneous entry) showed significant associations
between Section 1 (team leader) and work engagement, job performance, and job satisfac-
tion for both HCWs and non-HCWs. Given the Japanese corporate culture that emphasizes
hierarchical relationships [37], the team leader may be listening to and respecting others to
enhance these job-related positive outcomes. At the same time, low psychological distress
was significantly associated with Section 2 (peers) only for HCWs. As mentioned earlier,
speaking up is especially important in clinical settings to prioritize patient safety [36]; there-
fore, for HCWs, an environment where they cannot admit their mistakes or point out those
of their peers may cause frustration and psychological distress. A previous study reported
that the ability of nurses to forgive themselves and others was significantly associated with
PS [38]. Lack of PS from peers may increase the risk of mental health deterioration among
HCWs. Peers’ role may be more essential for mental health in clinical settings than in other
workplaces. PS was associated with high work engagement and job performance in this
study. A safe atmosphere where workers can ask questions, communicate opinions, raise
issues, and suggest new ideas may increase their motivation.

This study had several limitations. It was conducted online, and participants were re-
cruited from the research company panel, decreasing the generalizability. In addition,
the self-reporting style could have biased the results; for example, people with high
distress may have rated the items differently. Finally, the cross-sectional nature of the
analysis precluded the assessment of causal relationships. Future studies could explore
the associations of PS with outcomes using longitudinal design and workers from more
diverse backgrounds.

5. Conclusions

The Japanese version of the survey measure of PS developed by O’Donovan et al.
had acceptable reliability and validity for both HCWs and non-HCWs groups, while
structural validity remained an issue and needs further examination. This measure is
the first Japanese scale that can evaluate the multidimensional PS of leaders, peers, and
teams in the workplace. The associations with other important factors [2] (e.g., creativity,
learning behavior) and the mediator role of PS, which recent studies examined [5-11],
were not investigated in this study. Such evidence should be replicated in the future,
using this scale in Japan. Despite the limitation of the cross-sectional analysis, PS showed
positive associations with good mental health and positive job-related outcomes in this
study. Considering the present findings that there was a slight difference in impacts of
PS in HCWs and non-HCWs on employees’ mental health, future research may be able to
develop effective interventions to improve PS by industry. Examining multiple aspects of
PS may also improve the workplace environment by considering specific issues in each
workplace context.

Supplementary Materials: The following supporting information can be downloaded at: https://

www.mdpi.com/article/10.3390/ijerph19169879/s1, The final version of the Japanese Psychological
Safety Scale.
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Abstract

Background

Compared to the numerous reports on mental health outcomes of workplace bullying vic-
tims, research on organizational outcomes of witnesses and physical health outcomes of
victims and witnesses is scarce. Therefore, the purpose of this study was to investigate the
relationship between bullying victimization and witnessing and various physical and mental
health outcomes and organizational outcomes such as sickness absence, work perfor-
mance, and job satisfaction.

Methods

This study used cross-sectional data from a nationally representative, community-based
sample of 5,000 Japanese residents aged 20—60. We analyzed data from 1,496 respon-
dents after excluding those not working at the time of the survey and those with missing val-
ues. Workplace bullying, psychological distress, physical complaints, and job satisfaction
were assessed with the New Brief Job Stress Questionnaire and work performance with the
World Health Organization’s Health and Work Performance Questionnaire. In addition, sub-
jective health status, physician-diagnosed mental or physical illness, and sickness absence
were asked as one item. Hierarchical multiple regression analysis or Poisson regression
analysis was conducted to assess the association between victimization/witnessing work-
place bullying and health and organizational outcomes.

Results

Both victimization and witnessing workplace bullying were significantly associated with psy-
chological distress, physical complaints, subjective poor health, physician-diagnosed
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mental disorders, and job dissatisfaction. Victimization of workplace bullying was further
associated with physician-diagnosed respiratory diseases, sickness absence (>7 days),
and poor work performance. Victims were absent from work for 4.5 more sick days and had
11.2% lower work performance than non-victims.

Conclusions

The results showed that both victimization and witnessing workplace bullying were signifi-
cantly associated with physical and mental outcomes and various organizational outcomes.
Organizations should implement further measures to prevent personal and organizational
losses due to workplace bullying.

Introduction

Workplace bullying is one of the most severe psychosocial stressors at work. Several meta-
analyses and systematic reviews have already been conducted to confirm the association
between exposure to workplace bullying and various mental health outcomes, such as depres-
sion or anxiety [1, 2], post-traumatic stress disorder (PTSD) [3], sleep [4], and suicidal ideation
[5]. These studies clearly show that workplace bullying has unquestionably harmed the mental
health of the victims.

Compared to the numerous reports on mental health outcomes of workplace bullying, few
studies have focused on physical health outcomes [6]. Disease-level physical health outcomes
of workplace bullying have been reported, including cardiovascular disease [7, 8], type 2 diabe-
tes [9], and fibromyalgia [10]. By contrast, an association between workplace bullying and
other chronic diseases, such as respiratory and gastrointestinal diseases, has not been thor-
oughly investigated to the best of our knowledge. For instance, Kivimaki, Elovainio [11]
reported that a higher proportion of victims had chronic diseases among Finnish hospital
employees (n = 5,655]. However, they did not report which chronic diseases they had more
than non-victims. To date, only one cross-sectional study has reported that bullying was a pre-
dictor of asthma, a respiratory disease, in the Peruvian sample of cleaners (n = 199) [12].
Although a recent study reported that workplace bullying was associated with increased doctor
visits, the diagnosis is unknown [13]. On the other hand, several qualitative studies have
reported that victims of workplace bullying had symptoms of asthma or gastric ulcers [14, 15].
Therefore, more quantitative study is needed to investigate the association between workplace
bullying and various physical diseases, including respiratory diseases or digestive diseases.

The primary organizational outcomes of workplace bullying are absenteeism, turnover, and
work performance. Meta-analytic studies have found significant associations between work-
place bullying and sickness absence and poor work performance [16, 17]. However, most of
the studies that have examined the work performance of bullying victims have only calculated
the correlation coefficient between bullying and work performance without using standardized
measures [17, 18]. For example, although Kivimaki, Elovainio [11] reported that victims had a
26% higher risk of taking sickness absence, they did not report how many more days the vic-
tims took off for sickness absence than non-victims. To calculate workplace bullying costs [19,
20], clarifying the difference between victims and non-victims is essential. Thus, this study
investigates the relationship between bullying and other organizational outcomes, such as job
satisfaction, and examines how many more days victims take off as sickness absence and how
many percent less they work than non-victims.
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Few studies have examined witnesses’ health and organizational outcomes after adjusting
for exposure to bullying. Most studies have included some victims among the witnesses, con-
tributing to overestimating the health effects of witnessing workplace bullying [21]. Therefore,
when investigating witness health outcomes, researchers have to exclude bullied people from
witnesses or control for the experience of being bullied to see a “pure” effect of witnessing bul-
lying. Although a multilevel study has reported that department-level bullying can affect subse-
quent psychological distress and intention to leave, even when controlling for individual
exposure to bullying [22], no studies have examined the association between witnessing bully-
ing and organizational outcomes such as sickness absence and work performance, to the best
of our knowledge.

To sum up, previous research has focused primarily on mental health outcomes of bullying
victimization. Furthermore, most bullying studies used specific workers, such as health care
workers, and cannot be generalized to the general working population. To overcome this gap,
we conducted a cross-sectional study for a nationally representative sample in Japan. We then
investigated the association between bullying victimization and witnessing and various physi-
cal and mental health outcomes, such as physician-diagnosed physical and mental disorders,
subjective health, and physical complaints, as well as organizational outcomes such as sickness
absence, work performance, and job satisfaction.

Methods
Participants

This cross-sectional study was conducted in 2010 for a nationally representative community-
based sample of 5,000 Japanese residents between the ages of 20 and 60. The details of the ran-
dom sampling were described elsewhere [23]. A total of 2,384 agreed to participate and com-
pleted the questionnaire (response rate: 47.7%). After excluding 751 respondents who were
not working at the time of the survey and 137 respondents who had missing responses on sex,
age, education, occupation, employment, workplace bullying, subjective health status, sickness
absence, job satisfaction, the data from 1,496 respondents were analyzed in this study.

Ethics statement. The Ethical Committee of the Graduate School of Medicine/Faculty of
Medicine, The University of Tokyo, reviewed and approved this study’s aims and procedures
before conducting the survey (#2953). The questionnaire was directly sent to each participant’s
home via the survey company. We informed the participants that their participation in this
study was voluntary, and they agreed to participate in the research by filling out an anonymous
questionnaire. Thus, implied informed consent was obtained in this study.

Measures

Workplace bullying. Workplace bullying was assessed using a self-labeling method with-
out a definition, using the New Brief Job Stress Questionnaire (New BJSQ) [24, 25]. First,
respondents were asked whether they experienced bullying at the survey time. The respon-
dents who answered "1 = very much so" or "2 = moderately so" were defined as "victims" [23].
Respondents were also asked whether there are people who are bullied or harassed in their
workplace, and those who answered "1 = very much so" or "2 = moderately so" were defined as
"witnesses." Three categories were created from these two questions: "not bullied nor wit-
nessed," "not bullied but witnessed," and "bullied" since both experiencing and witnessing bul-
lying have been reported as risk factors for adverse health outcomes [22].

Mental health. Five aspects measured psychological distress: vigor (three items), anger-
irritability (three items), fatigue (three items), anxiety (three items), depression (six items)
using an 18-item scale of the New BJSQ [24]. Each item sample is “I have been full of energy
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(reverse item)” (vigor), “I have felt angry” (anger-irritability), “I have felt extremely tired”
(fatigue), “I have felt worried or insecure” (anxiety), and “I have felt sad” (depression). A four-
point Likert-style response option was used: “almost never = 1” to “almost always = 4.” Aver-
age scores of 18 items were calculated for analysis. Higher scores mean having greater psycho-
logical distress.

Physician-diagnosed mental disorders were measured by asking whether the individual has
received treatment for a mental disorder, including depression. Those who answered "yes"
were determined to have a mental disorder. In Japan, "treatment" refers to a medical treatment
based on a physician’s diagnosis and is performed only by the physician. The Medical Practi-
tioners Law strictly prohibits other medical personnel from performing medical treatment,
including medication prescription. Therefore, in this study, "physician-diagnosed mental dis-
orders" refer to mental disorders that a physician is currently treating.

Physical health. For physician-diagnosed physical diseases, respondents were asked, "Are
you currently receiving treatment for any of the following diseases or symptoms?" and
answered "yes" or "no" to chronic diseases such as cardiovascular diseases (i.e., hypertension,
heart disease, stroke), diabetes, respiratory diseases (i.e., asthma, chronic bronchitis), digestive
diseases (i.e., stomach ulcer, liver disease), and orthopedic diseases (i.e., back pain). In this sur-
vey, physician-diagnosed physical diseases refer to diseases currently being treated by a physi-
cian. In the analyses, “no” was set as a reference group.

Physical complaints were measured by an 11-item of the New BJSQ [24]. The item samples
are “I have experienced headaches” and “I have felt dizzy.” Response options were the same as
for the psychological distress scale of the BJSQ. The higher the score, the greater the physical
complaints.

Subjective health status was measured with a single item, “Overall, how was your health
during the past month?” Response options ranged from “not good at all = 1” to “perfect = 6”
and those who answered “perfect,” “very good,” or “good” classified as “good,” and those who
answered “not so good,” “not good,” or “not good at all” classified as “poor.” In the analyses,
“good” was set as a reference group.

Sickness absence. To measure sickness absence, we asked, “In the past year, how many days
in total did you take off from work due to health problems?” Two categories were created from
this question: sickness absence (>1 day) and sickness absence (>7 days). In the analysis, no sick
leave and less than 7 days of sick leave were established as the reference groups, respectively.

Work performance. A single item measured work performance (relative presenteeism)
from the World Health Organization’s Health and Work Performance Questionnaire
(WHO-HPQ) [25, 26]. The respondents were asked, “On a scale from 0 to 10 where 0 is the
worst work performance anyone could have at your job and 10 is the performance of a top

» <,

worker, how would you rate your overall work performance on the days you worked during
the past four weeks (28 days)?” Again, response options were 0 to 10, and a higher score means
having more excellent work performance.

Job satisfaction

Job satisfaction was measured by one item of the New BJSQ [24]. Response options ranged
from “dissatisfied = 1” to “satisfied = 4,” with those who answered “satisfied” or “somewhat
satisfied” classified as “satisfied” and those who answered “somewhat dissatisfied” or “dissatis-
fied” classified as “dissatisfied.” In the analyses, “satisfied” was set as a reference group.

Other covariates. As individual and socioeconomic status (SES) characteristics, sex, age,
education, household income during the past year, occupation, and employment were asked
to the respondents. Then, dummy variables were created for analyses: sex (male = 1,
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female = 0), age (under 29 = 1, over 30 = 0), education (high school graduates or below = 1,
college graduates or above = 0), household income (less than 2.5 million yen [equivalent

to < US$22,000, if 1$ =\115] = 1, over 250 million yen = 0), occupation (manager = 1, oth-
ers = 0), and employment (permanent = 1, others = 0).

Statistical analysis

First, Spearman’s correlation coefficients were calculated between all variables. Second, mean
values of continuous variables including psychological distress, physical complaints, sickness
absence, and work performance were compared among victims, witnesses, and non-victims/
non-witnesses by analysis of variance (ANOVA). Then, hierarchical multiple regression analy-
ses were conducted to examine the relationship between experienced or witnessed bullying at
work and psychological distress, physical complaints, and work performance. Finally, we con-
ducted Poisson regression analyses to examine the relationship between workplace bullying and
categorical health outcomes, including physician-diagnosed diseases and subjective health and
organizational outcomes, including sickness absence (>1 or >7) and job satisfaction. Preva-
lence ratios (PRs) and 95% Confidence Intervals (Cls) were calculated, adjusting for individual
characteristics (sex and age) and SES variables (education, household income, occupation, and
employment status). The 2-tailed p-value for statistical significance to see the differences among
each social indicator was set at 0.05. All analyses were conducted using SPSS 27.0 for Windows.

Results
Characteristics of the respondents

Table 1 shows the characteristics of the respondents of this study. Most of the respondents
were males, 40-49 years old, graduated high school or below, had a household income between
\2.50 million and \4.99 million, had professional or technical jobs, and were permanent (full-
time) employees. Six percent of the respondent had experienced workplace bullying, and ten
percent had not been bullied but witnessed bullying at the workplace. Approximately 60% of
the respondents rated their health as "good," had at least one day of sickness absence during
the past year, and rated their job satisfaction as "satisfied."

Correlations between variables

Table 2 shows Spearman’s correlation coefficients between all variables in this study.
Experiencing workplace bullying was significantly and positively associated with younger age,
low household income, psychological distress, physician-diagnosed mental disorders, physi-
cian-diagnosed respiratory diseases, physical complaints, subjective poor health, sickness
absence, and job dissatisfaction, while significantly and negatively associated with work perfor-
mance. Witnessing bullying at the workplace was also significantly and positively associated
with psychological distress, physician-diagnosed mental disorders, physical complaints, sub-
jective poor health, sickness absence, and job dissatisfaction.

Comparison of the mean scores of psychological distress, physical
complaints, sickness absence, and work performance

Table 3 shows the comparison of the mean values of continuous outcome variables among vic-
tims (n = 91), witnesses (n = 151), and non-bullied/non-witnessed respondents (n = 1,254) by
ANOVA. The highest scores in victims and second-highest scores in witnesses were observed
in psychological distress and physical complaints. Victims reported significantly lower work
performance than non-bullied/non-witnessed respondents; the difference of the scores was
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Table 1. Characteristics of respondents in this study (N = 1,496).

o

% n %

Individual and socioeconomic characteristics Health outcomes

Sex Physician-diagnosed mental disorders
Male 781 52.2 | Yes 32 2.1
Female 715 47.8 | No 1464 97.9

Age Physician-diagnosed cardiovascular diseases
<30 234 15.6 | Yes 143 9.6
30-39 422 28.2 | No 1353 90.4
40-49 428 28.6 | Physician-diagnosed diabetes
> =50 412 27.5| Yes 63 4.2

Education No 1433 95.8
High school graduate or below 679 45.4 | Physician-diagnosed respiratory diseases
Vocational school/college graduate 401 26.8 | Yes 36 2.4
University/graduate school graduate 416 27.8 | No 1460 97.6

Household income (million yen) Physician-diagnosed digestive diseases
< 2.50 125 8.4 | Yes 98 6.6
2.50-4.99 453 30.3 | No 1398 93.4
5.00-7.49 395 26.4 | Physician-diagnosed orthopedic diseases
7.50-9.99 240 16.0 | Yes 191 12.8
>10.00 152 10.2 | No 1305 87.2
Unknown 131 8.8 | Physician-diagnosed other chronic diseases

Occupation Yes 201 13.4
Managers 144 9.6 | No 1295 86.6
Professionals or technicians 338 22.6 | Subjective health status
Clerks 281 18.8 | Good 929 62.1
Sales workers 160 10.7 | Poor 567 37.9
Service workers 151 10.1
Production workers and laborers 225 15.0 | Organizational outcomes
Others 197 13.2 | Sickness absence (>1)

Employment contract Yes 895 59.8
Permanent 969 64.8 | No 601 40.2
Temporary/contract/part-time 477 31.9 | Sickness absence (>7)

Others 50 33| Yes 417 27.9

Workplace bullying No 1079 72.1
Not bullied nor witnessed 1254 83.8 | Job satisfaction
Not bullied but witnessed 151 10.1 | Satisfied 918 61.4
Bullied 91 6.1 | Dissatisfied 578 38.6

https://doi.org/10.1371/journal.pone.0265863.t001

0.75, which means an 11.2% difference between victims and non-victims (0.75/6.72*100). Wit-
nesses also reported significantly lower work performance than non-bullied/witnessed respon-
dents. In contrast, the mean days of sickness absence were not significantly different among
victims, witnessed, and non-bullied/non-witnessed respondents, although the difference was

4.5 days between victims and non-victims.

Relationship between workplace bullying and psychological distress,

physical complaints, and work performance

Table 4 shows the results of hierarchical regression analyses of bullying and continuous out-

come variables. In Step 2 where sex, age, education, household income, occupation, and
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Table 3. Mean values of psychological distress, physical complaints, sickness absence, and work performance of
bullied respondents (n = 91) and witnesses (n = 151) compared with non-bullied/witnessed respondents
(n=1,254): ANOVA.

Variables: Mean SD p value
Psychological distress < 0.001
Not bullied nor witnessed 2.07 | “ab 0.57
Not bullied but witnessed 2.47 | *ac 0.56
Bullied 2.73 | *be 0.68
Physical complaints < 0.001
Not bullied nor witnessed 1.73 | *ab 0.51
Not bullied but witnessed 1.91 | *ac 0.52
Bullied 2.16 | *be 0.64
Sickness absence (days) 0.230
Not bullied nor witnessed 8.42 23.87
Not bullied but witnessed 8.84 21.63
Bullied 12.93 31.98
Work performance < 0.001
Not bullied nor witnessed 6.72 | *a 1.70
Not bullied but witnessed 6.61 | “b 1.77
Bullied 5.97 | *ab 2.23

* p < .05. by Bonferroni.

https://doi.org/10.1371/journal.pone.0265863.t003

employment were entered, both experiencing and witnessing workplace bullying were signifi-
cantly and positively associated with psychological distress (b = 0.64; 0.40, p < 0.001), physical
complaints (b = 0.43; 0.19, p < 0.001); significantly and negatively associated with work perfor-
mance (b =-0.68; -0.14, p < 0.001). However, the regression coefficients were larger in the
association between bullying victimization and outcomes than witness and outcomes.

Relationship between workplace bullying and physician-diagnosed
psychical and mental disorders under treatment, subjective health, sickness
absence, and job satisfaction

Table 5 shows the results of Poisson regressions of bullying and categorical health and organi-
zational outcome variables. Both an exposure to workplace bullying and witnessing bullying at
the workplace were significantly associated with subjective poor health (PR: 2.00 [95%CI: 1.53
t0 2.61]; 1.52 [1.19 to 1.94]), physician-diagnosed mental disorders (PR: 3.93 [1.55 to 10.00)];
2.91 [1.22 to 6.92)]), and job dissatisfaction (PR: 1.99 [1.53 to 2.60]; 1.61 [1.27 to 2.04]), after
adjusting for individual characteristics and SES variables. In addition, exposure to workplace
bullying was significantly associated with sickness absence (> 7) (PR: 1.56 [1.10 to 2.19)]) and
physician-diagnosed respiratory diseases (PR: 3.33 [1.35 to 8.23]) in the adjusted model.

Discussion

The current study aimed to investigate the association between experiencing and witnessing
bullying at work and various health and organizational outcomes in a nationally representative
sample in Japan. The study results revealed victimization of workplace bullying was signifi-
cantly associated with psychological distress, physician-diagnosed mental disorders, physi-
cian-diagnosed respiratory diseases, physical complaints, subjective poor health, sickness
absence (> 7), lower work performance, and job dissatisfaction, after adjusting for potential
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Table 4. Hierarchical multiple regression of bullying and psychological distress, physical complaints, and work
performance.

Psychological Physical Work
distress complaints performance
b SE| B |p b SE| B |p| b |[SE| B |p

Step 1

Bullied (yes = 1) 0.67 | 0.06 | 0.26 | ** 0.430.06 | 0.19|**| -0.76 | 0.19 | -0.10 | **

Not bullied but witnessed bullying 0.40 [ 0.05| 0.20 | **| 0.19|0.04| 0.11|**| -0.11|0.15|-0.02
(yes=1)
Step 2

Bullied (yes = 1) 0.64 | 0.06 | 0.25 | ** 0.430.06 | 0.19|**| -0.68 |0.19 | -0.09 | **

Not bullied but witnessed bullying 0.40 [ 0.05| 0.20 | **| 0.19|0.04| 0.11 |**| -0.14|0.15|-0.02
(yes=1)

Sex (male = 1) 0.030.03 | 0.03 -0.11 1 0.03 | -0.10 | ** | 0.14 | 0.10 | 0.04

Age (under 29 = 1) 0.11|0.04| 0.06 | * 0.02 | 0.04 | 0.02 -0.820.12 | -0.17 | **

Education (high school = 1) 0.00 | 0.03 | 0.00 0.03 1 0.03 | 0.03 0.06 | 0.09 | 0.02

Household income (<250 = 1) 0.12|0.05| 0.06 | * 0.09 | 0.05 | 0.05 -0.14 | 0.16 | -0.02

Occupation (manager = 1) -0.07 | 0.05 | -0.03 0.010.05| 0.00 -0.14 | 0.16 | -0.02

Employment (permanent = 1) 0.17 | 0.04 | 0.14 | ** 0.09 | 0.03| 0.08* | -0.31|0.11|-0.08 | **
Step 1

R’ 0.099 | ** 0.045 | ** 0.011 | **

AR? 0.099 0.045 0.011

F change 82.172 | ** 35.564 | ** 8.191 | **
Step 2

R? 0.127 | ** 0.058 | ** 0.049 | **

AR’ 0.028 0.012 0.038

F change 7.975 | ** 3216 | * 9.893 | **

b: Partial regression coefficient, f: Standard partial regression coefficient, and R* Coefficient of determination.
"p<.05
p<.0L

https://doi.org/10.1371/journal.pone.0265863.t004

confounders. Witnessing bullying was also associated with psychological distress, physician-
diagnosed mental disorders, physical complaints, subjective poor health, and job dissatisfac-
tion. In addition, victims had 4.5 more days of sickness absence than non-victims, although it
was not statistically significant. In contrast, victims had 11.2% significantly lower work perfor-
mance than non-victims. Overall, our study results suggest that experiencing and witnessing
bullying is associated with various health and organizational outcomes. In addition, this study
added to the literature that bullying experience was associated with physician-diagnosed dis-
eases, including mental disorders and respiratory diseases.

Workplace bullying was associated with having physician-diagnosed mental disorders
under treatment, in addition to the association with psychological distress and physical com-
plaints that were measured by a scale. Additionally, witnessing bullying was also associated
with physician-diagnosed mental disorders under treatment. Although a meta-analysis study
reported workplace bullying was related to depressive symptoms, anxiety symptoms, PTSD
symptoms, and psychological complaints, few studies have focused on physician-diagnosed
mental disorders [2, 7]. People who sought psychiatric treatments could have more deteriora-
tion in their social functioning than people with non-clinical psychological distress. Thus, phy-
sician-diagnosed mental disorders may be a more relevant outcome to assess the health and
social impact of workplace bullying. Thus, although causality cannot be determined since
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Table 5. Workplace bullying and physician-diagnosed physical and mental disorders, subjective health, sickness
absence, and job satisfaction: Poisson regression analysis.

Outcome variables:

Mental disorders

Cardiovascular
diseases

Diabetes

Respiratory diseases

Digestive diseases
Orthopedic diseases

Other chronic
diseases

Poor subjective health

Sickness absence
=1

Sickness absence
=7

Job dissatisfaction

Crude

Not bullied but
witnessed

PRs (95% CI)
2.91 (1.22 to 6.92)

0.87 (0.49 to 1.54)

0.45 (0.14 to 1.45)
2.90 (1.23 to 6.86)

1.36 (0.76 to 2.45)
1.00 (0.62 to 1.60)
1.36 (0.91 to 2.07)

1.51 (1.19 to 1.93)

1.11 (0.90 to 1.36)

1.14 (0.84 to 1.55)

1.60 (1.27 to 2.03)

Bullied

PRs (95% CI)

3.93 (1.55 to
10.00)

0.78 (0.37 to 1.67)

1.26 (0.50 to 3.14)

4.15 (1.67 to
10.34)

1.05 (0.46 to 2.41)
1.31 (0.77 to 2.23)
1.49 (0.90 to 2.46)

2.04 (1.56 to
2.66)

1.21 (0.93 to 1.56)

1.53 (1.09 to
2.15)

2.04 (1.57 to
2.65)

Adjusted

Not bullied but
witnessed

PRs (95% CI)
2.91 (1.22 to 6.92)

0.90 (0.51 to 1.60)

0.47 (0.15 to 1.49)
1.62 (0.62 to 4.24)

1.36 (0.75 to 2.44)
1.01 (0.63 to 1.62)
1.33 (0.87 to 2.01)

1.52 (1.19 to 1.94)

1.11 (0.90 to 1.37)

1.14 (0.83 to 1.55)

1.61 (1.27 to 2.04)

Bullied

PRs (95% CI)

3.93 (1.55 to
10.00)

0.84 (0.39 to 1.82)

1.33 (0.53 to 3.34)

3.33 (1.35 to
8.23)

1.14 (0.50 to 2.64)
1.39 (0.82 to 2.37)
1.51 (0.91 to 2.51)

2.00 (1.53 to
2.61)

1.19 (0.92 to 1.54)

1.56 (1.10 to
2.19)

1.99 (1.53 to
2.60)

t Individual characteristics (sex and age) and SES (education, household income, occupation, and employment

status) adjusted in the model.

Reference group: Not exposed nor witnessed workplace bullying.

Bold figures refer to significant results.

https://doi.org/10.1371/journal.pone.0265863.t005

having mental disorders was also reported as a predictor of workplace bullying [2, 27], our
study results added the literature that exposure to workplace bullying is associated with clinical

mental illness in a representative working sample in Japan.

Our finding that exposure to workplace bullying was significantly associated with physi-
cian-diagnosed respiratory diseases under treatment was relatively “new” to this field. How-

ever, this coincides with an empirical study that reported the association between workplace
bullying and asthma among Peruvian cleaners [12] or a qualitative study that reported victims
had symptoms of asthma [14]. This is not surprising because stress triggers clinically signifi-
cant bronchoconstriction or exacerbation of asthma [28, 29]. Moreover, since long-term expo-
sure to stress (life events and appraisals of threat and manageability) can increase susceptibility

to respiratory diseases [30], workplace bullying may also trigger or exacerbate such illnesses.
The study results show that both victimization and witness to workplace bullying were asso-
ciated with subjective poor health and job dissatisfaction. This is in line with the studies that
reported exposure to workplace bullying influences job satisfaction in Belgian, Norwegian,
Italian, and Spanish samples [31-33]. Although little study investigated the effect of witnessing
workplace bullying on individual and organizational outcomes [34, 35], a recent study con-
firmed the adverse effects of witnessing bullying on job satisfaction, organizational commit-
ments, and turnover intentions after controlling for witnesses’ own experiences of being
bullied [36]. Our study results also confirmed this association after excluding those who were
bullied from witnesses, indicating the existence of workplace bullying influences witnesses’
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motivation and organizational commitment. As previously reported in the longitudinal study,
the existence of bullying at the department level increases employees’ subsequent psychological
distress and intention to leave [22]. Our study also showed that witnesses (those who were not
bullied but witnessed) had higher psychological distress and physical complaints scores than
those not bullied nor witnessed, while the highest scores were observed among those who were
bullied. In contrast, no significant difference was found in sickness absence and work perfor-
mance between those who did not experience or witness bullying. Thus, further studies are
needed to clarify this association.

The study found that victims had 4.5 more days of absenteeism and 11.2% lower work per-
formance in the previous year than non-victims, consistent with studies that reported an asso-
ciation between exposure to bullying and absenteeism and work performance. [11, 16, 17].
Interestingly, this difference in productivity or sickness absence was comparable to a nation-
wide survey in the UK [20]. They reported that bullying victims were 7% less productive and 7
days more off work during the previous year than employees who were neither bullied nor wit-
nessed [20]. This indicates that workplace bullying affects the productivity of the organization
itself and increases organizational costs to replace those who are on sick leave. To prevent indi-
vidual and organizational losses due to workplace bullying, organizations need to implement
further anti-bullying measures.

Several limitations need to be noted. First, the nature of the cross-sectional design precludes
determining causality. As reported in several studies, mental health status also predicts bully-
ing victimization [2, 27]. This nature of the association between workplace bullying and men-
tal health may have contributed to the overestimation of the association between bullying and
mental disorders in the current cross-sectional study. It is unclear whether physical health sta-
tus also predicts workplace bullying victimization, but this possibility cannot be ruled out.
Longitudinal studies are needed to clarify workplace bullying and various health outcomes
and organizational outcomes. Second, this study did not ask for the name of the diagnosis for
which the respondent was receiving treatment. Since the disease severity varies, future research
should focus on the name of the diagnosis and the severity of the disease. Third, we used a self-
labeling method to measure workplace bullying, which has been previously reported to under-
estimate the prevalence of workplace bullying [37]. Fourth, the possible measurement error
may have contributed to underestimating (or overestimating) the association between bullying
and sickness absence since sickness absence days were obtained by self-report in this study. If
possible, the use of the organizations’ official sick leave data would allow for a more objective
investigation of the victims’ sick leave. Finally, the moderate response rate may also have influ-
enced results unexpectedly. For example, there is a possibility that persons who suffered from
serious bullying at work or had a severe mental illness were not willing to answer the question-
naire. Thus, some selection bias may have occurred in this study.

Despite some limitations, the strength of this study is the use of a representative Japanese
sample, and the results of this study can be generalized to the general Japanese workforce pop-
ulation. Another strength is that we investigated various physician-diagnosed clinical-level dis-
eases. As mentioned in the introduction, quantitative studies on workplace bullying and
physical diseases are still scarce [6]. The authors believe that this study will encourage future
research in this field, as it showed a link between workplace bullying and physician-diagnosed
diseases such as mental disorders and respiratory diseases. Finally, another strength of this
study is that it focuses on both victims and witnesses of workplace bullying. As previous stud-
ies have suggested, witnesses of bullying also suffer from mental illness [22], but this is often
neglected in research. Future research should focus on the various health problems of both vic-
tims and witnesses of bullying in order to understand the adverse effects of workplace bullying
as a whole.
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Conclusions

The study found that victimization and witnessing workplace bullying were significantly asso-
ciated with psychological distress, physician-diagnosed mental disorders, physical complaints,
subjective poor health, and job dissatisfaction. Furthermore, workplace bullying victimization
was associated with physician-diagnosed respiratory disorders, sickness absence (>7), and
poor work performance. To prevent individual and organizational losses due to workplace bul-
lying, organizations need to implement further anti-bullying measures.
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Workplace Social Support and Reduced Psychological Distress
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Objective: There is little evidence that workplace social support can relieve
workers' mental health problems. Therefore, we examined whether social sup-
port from coworkers and supervisors was associated with reduced serious psy-
chological distress among employees. Methods: We used two-wave panel data
from 13 Japanese companies. The baseline survey was conducted in 2011, and
the follow-up survey 1 year later. From 9889 respondents, we selected 759 who
had psychological distress at baseline, defined as 213 on the Kessler Psycho-
logical Distress Scale (K6). Results: Increased coworker support was signifi-
cantly associated with employees' reduced psychological distress (odds ratio,
3.51;95% confidence interval, 2.17 to 5.68). The association between increased
supervisor support and reduced psychological distress was nonsignificant (odds
ratio, 1.32, 95% confidence interval, 0.85 to 2.04). Conclusion: Encouraging
coworker support may contribute to the secondary prevention of mental health
problems among employees.

Keywords: epidemiology, occupational health, psychological distress,
longitudinal study, social support

Workers’ psychological distress is associated with persistent
presenteeism.! The World Health Organization reported in
2019 that symptoms of depression and anxiety negatively impact
workers' productivity, a situation that costs the global economy US
$1 trillion annually.” Arguably, early detection of and reductions in
mental health problems are required to prevent the onset of chronic
mental illnesses and to avoid lowered productivity among workers.

Indeed, occupational health studies have demonstrated that social
support in workglaces may contribute to primary prevention of mental
health problems.>* Emotional and instrumental support from coworkers
and supervisors can reduce workers' negative emotions and help them re-
solve workplace issues that cause psychological distress.” Workplace sup-
port can buffer the effects of stress at work on health problems.®
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It is likely then that secondary prevention of mental health
problems may also be achieved by promoting workplace social sup-
port. Several population-based surveys have suggested that informa-
tional and emotional support can imgrove depressive symptoms in de-
mentia patients and their caregivers.”® However, few studies have fo-
cused on the secondary prevention of mental health problems via
support in the workplace and targeted only workers who report deteri-
orated mental health.

In the present study, therefore, using two-wave panel data
consisting of 13 Japanese companies, we prospectively examined
whether workplace social support was associated with reduced psy-
chological distress among employees.

METHODS

Participants

We analyzed data obtained from a Japanese occupational co-
hort study—J-HOPE (the Japanese study of Health, Occupation and
Psychosocial factors related Equity)—which was conducted for 4 con-
secutive years beginning in 2009 to ask employers about health and so-
cial connectedness in their workplaces.'® A detailed flowchart illus-
trating the sampling process is presented in Figure 1. To maximize
the number of participants in the sample who were at high risk of men-
tal health problems, we selected two-wave panel data derived from the
2011 and 2012 surveys (participation rates were 80.2% and 77.4%, re-
spectively), which comprised 9889 employees from 13 companies (eg,
manufacturing, transportation, service industries, information technol-
ogy, and hospitals/medical facilities) in Japan. In this study, we defined
serious psychological distress as a score of 13 or more on the K6 scale
(the Kessler Psychological Distress Scale''); after excluding 9056 em-
ployees who did not qualify as having serious psychological distress at
baseline and 74 employees who had missing responses for relevant
variables, the data from 759 employees were analyzed.

This research was conducted in full accordance with the Helsinki
Declaration. Written consent was obtained from participants. This
study was approved by 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 (B12-103);
and Ethics Committee of Medical Research, University of Occupational
and Environmental Health, Japan (10-004).

Outcome Variables

Our outcome variable was reduced serious psychological dis-
tress. We measured serious psychological distress using the Japanese
version of the K6."'"'* The scale consists of six items that measure
the frequency of the following indicators of psychological distress dur-
ing the previous 30 days: (1) nervous, (2) hopeless, (3) restless or fidg-
ety, (4) depression, (5) that everything was an effort, and (6) worthless-
ness. Responses ranged from 0 (none of the time) to 4 (all of the time).
Reduced psychological distress was defined as a score of 12 points or
less on the K6 in the follow-up survey (ie, 1: reduced psychological
distress vs 0: persistent psychological distress).
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13 companies in Japan (N=11,382)

Non-respondents in the

A4

v

Respondents in the baseline and

follow-up surveys (N=9,889)

follow-up survey (N=1,493)
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v

the baseline survey (N=9,056)

v

Respondents with missing items
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Respondents with data available for analysis (N=759)

FIGURE 1. Recruitment process for the study sample.

Explanatory Variables

We measured coworker support and supervisor sug)port using
the Japanese version of the Job Content Questionnaire."> Coworker
support was measured using four items: “My coworkers are competent
in doing their jobs,” “My coworkers take a personal interest in me,”
“My coworkers are friendly,” and “My coworkers are helpful in getting
the job done.” The supervisor support scale also contained four items:
“My supervisor is concerned about the welfare of those under him/
her,” “My supervisor pays attention to what I say,” “My supervisor is
helpful in getting the job done,” and “My supervisor is good at getting
people to work together.”” Respondents answered all eight questions on
a 4-point scale: 1 = “strongly disagree” to 4 = “strongly agree.” In ac-
cordance with the Job Content Questionnaire Users' Guide, we calcu-
lated the total score of the four questions about coworkers and the total
score of the four questions about supervisors for each farticipant
(Cronbach o’s were 0.84 and 0.92, respectively, in 2011)."

We hypothesized that increased social support from coworkers and
supervisors during the period between baseline (T1) and follow-up (T2)
would reduce employees' psychological distress, whereas decreased work-
place social support during that period would have the opposite effect. To
examine our hypothesis, we split the social support scores from each sur-
vey at the median value (11 points) to create four categories that repre-
sented four different patterns of transition in workplace social support
for each participant: (1) 2011 low scores and 2012 low scores (reference
group); (2) 2011 low and 2012 high; (3) 2011 high and 2012 low; and (4)
2011 high and 2012 high.

Covariates

We selected the following potential confounding variables: age,
sex, working hours per week (<30, 31 to 40, 41 to 50, 51 to 60, and
261)," educational attainment (junior high school, high school, junior
college, college, and graduate school),'® number of family members
with whom the participant shares a living,'” job categm;y (manager,
nonmanual, manual, and other), and household income.!

© 2022 American College of Occupational and Environmental Medicine

Statistical Analysis

We implemented a multivariable logistic regression model to
examine the association between four patterns of workplace social
support transition over time and reduced psychological distress. The
effects of coworker and supervisor support were separately analyzed
because of their strong correlation (= 0.485). We calculated the pop-
ulation attributable fraction to estimate the effect size of the low-high
group among all populations reducing psychological distress. We cal-
culated the values as (IP; — IPy) / IPy, in which IP; is the cumulative
proportion of the total population getting reduced psychological dis-
tress and IP is the cumulative proportion of participants in the low-
low, high-low, and high-high groups who reduced psychological dis-
tress.'® In a sensitivity analysis, we used a continuous change variable
in social support (T2 — T1) as an explanatory variable in the same
model. Furthermore, taking into consideration time-dependent con-
founding, we repeated the analysis using a continuous variable for
change in working hours (T2 — T1) as a covariate instead of baseline
working hours. All statistical tests were two-sided with a significance
level of 5%. Data were analyzed with IBM SPSS Statistics version 26
for Windows (IBM Corp, Armonk, NY).

RESULTS

Table 1 shows the characteristics of participants categorized by
temporal transition in coworker support and supervisor support.
Across the categories, more than 60% of respondents were men, more
than half of whom were nonmanual workers; the average age ranged
from 34.4 to 40.0 years. The highest proportion of educational attain-
ment in the low-low group was high school (39.0% for coworker sup-
port and 37.3% for supervisor support), whereas most respondents in
the high-high group had graduated from college (37.6% and 39.1%,
respectively). In the follow-up survey, the prevalence of reduced psy-
chological distress (a K6 score of <12) was highest in the low-high
group (76.1% and 63.2%, respectively).

Table 2 shows the results of logistic regression analysis. In-
creased coworker support (low-high) and higher coworker support at
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Workplace Social Support & Psychological Distress

TABLE 2. Adjusted Odds Ratios for the Reduced Psychological Distress by the Category of Changes in Social Support (n = 759)

Coworker Support

Supervisor Support

OR 95% CI OR 95% CI

Change in social support (reference: low-low)

Low-high 3.51 2.17-5.68 1.32 0.85-2.04

High-low 1.31 0.81-2.11 0.83 0.52-1.31

High-high 1.85 1.26-2.70 1.33 0.91-1.94
Sex (reference: men) 1.03 0.72-1.47 1.04 0.73-1.48
Age 1.01 0.99-1.03 1.00 0.99-1.02
Income 1.00 1.00-1.00 1.00 1.00-1.00
Education

(reference: junior high school)

High school 0.64 0.19-2.17 0.70 0.21-2.35

Junior college 0.53 0.15-1.86 0.60 0.17-2.06

College 0.47 0.14-1.63 0.57 0.17-1.94

Graduate school 0.42 0.11-1.56 0.49 0.13-1.78
Family 0.96 0.86-1.07 0.97 0.87-1.08
Job category (reference: manual)

Nonmanual 0.81 0.53-1.26 0.86 0.56-1.32

Manager 1.26 0.63-2.54 1.45 0.73-2.90

Other 1.42 0.82-2.48 1.55 0.89-2.67
Work hours (reference: <30 h)

3140 h 0.98 0.57-1.67 1.01 0.60-1.71

41-50 h 1.09 0.65-1.83 1.08 0.65-1.81

51-60 h 0.99 0.51-1.91 0.98 0.51-1.88

261 h 1.73 0.71-4.23 1.67 0.70-4.02

CI, confidence interval; OR, odds ratio.

both surveys (high-high) were significantly associated with reduced
psychological distress (odds ratio [OR], 3.51; 95% confidence interval
[CI], 2.17 to 5.68; and OR, 1.85; 95% CI, 1.26 to 2.70, respectively).
By contrast, neither increased supervisor support (low-high) nor
higher supervisor support at both surveys (high-high) was signifi-
cantly linked to reduced psychological distress, although the point es-

TABLE 3. Adjusted Odds Ratios for the Reduced Psychological
Distress by the Continuous Change in Social Support (n = 759)

Coworker Support Supervisor Support

OR 95% CI OR 95% CI

Change in social support® 1.18  1.05-1.34 1.07 0.95-1.20
Sex (reference: men) 1.01  0.71-144 1.01 0.71-1.43
Age .01 0.99-1.03 1.00  0.99-1.02
Income 1.00  1.00-1.00  1.00  1.00-1.00
Education

(reference: junior high school)

High school 0.70  0.21-2.35 0.70  0.21-2.34

Junior college 0.56 0.16-1.94 0.61  0.18-2.08

College 0.55 0.16-1.89 0.58 0.17-1.96

Graduate school 049 0.13-1.78 0.50  0.14-1.82
Family 097 0.87-1.08 096  0.86-1.08
Job category (reference: manual)

Nonmanual 086 0.56-1.31 0.87 0.57-1.33

Manager 146  0.742.89 147 0.74-291

Other 1.53  0.88-2.64 154  0.89-2.66
Work hours (reference: <30 h)

3140 h 1.01  0.60-1.70  1.00  0.59-1.68

41-50 h 1.09 0.65-1.81 1.08  0.65-1.79

51-60 h 094 049-1.79 094  0.50-1.80

261 h 1.63  0.67-3.93 1.66  0.69-3.99

*The score used was the result of subtracting T1 from T2.
CI, confidence interval; OR, odds ratio.
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timates suggested the expected direction (OR, 1.32; 95% CI, 0.85 to
2.04; and OR, 1.33; 95% CI, 0.91 to 1.94, respectively).

The population attributable fraction of coworker's low-high
group was 6.16%, and that of supervisor's low-high group was 1.71%.

Table 3 presents the results of our sensitivity analysis. The con-
tinuous variables for differences in coworker support were signifi-
cantly related to reduced psychological distress, but the continuous
variables for differences in supervisor support were not associated sig-
nificantly with reduced psychological distress (OR, 1.18; 95% CI,
1.05 to 1.34; and OR, 1.07; 95% CI, 0.95 to 1.20, respectively).

Analysis using differences in working hours between baseline
and follow-up showed the almost same results as the main analyses.
Increased coworker support and higher coworker support at both sur-
veys were significantly related to reduced psychological distress
(OR, 3.56; 95% CI, 2.20 to 5.77; and OR, 1.91; 95% CI, 1.31 to
2.81, respectively). Increased supervisor support and higher supervi-
sor support at both surveys were not significantly associated with re-
duced psychological distress (OR, 1.33; 95% CI, 0.86 to 2.06; and
OR, 1.32; 95% CI, 0.90 to 1.92, respectively] (see Appendix, http://
links.lww.com/JOM/B185).

DISCUSSION

In the present study, we prospectively investigated associations
between workplace social support and reduced psychological distress
among workers who reported serious psychological distress at base-
line. Logistic regression analyses showed that enhanced coworker sup-
port over time (low-high) and higher coworker support at both T1 and
T2 surveys (high-high) were associated with reduced psychological
distress. Furthermore, each supervisor support category (low-high,
high-high) was associated with reduced psychological distress, but it
was not statistically significant. Those results were similar to those
from our analyses in which changes in support were a continuous var-
iable or that took into account changes in working hours between base-
line and follow-up. Previous studies have suggested that social sugport
can help prevent the incidence of mental illness among workers.>* Our
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results provide additional evidence that coworker support contributes
to secondary prevention, as well as primary prevention, of mental
health problems among workers.

Our results also suggest that coworker support may be more ef-
fective in relieving severe psychological distress than supervisor sup-
port. Indeed, in a community-based study, people with mental health
problems were more likely to seek informal social support in intimate
relationships.'® Coworkers, then, who typically interact more often
and closely with one another than they do with their supervisors, can
be a suitable resource for efficient social support to ameliorate mental
health issues in the workplace. In additiona, subordinates may not feel
free to consult their supervisors, who are in a position to evaluate them
and to see them as a person with whom they can discuss negative in-
formation about themselves such as psychological distress and hospi-
tal visits. However, the impact of coworker support on mitigating psy-
chological distress may not be very large. Although the OR of the co-
workers' low-high group was larger than 3, the population attributable
risk was only 6.16% of the population because of the small prevalence
of the low-high group.

In this study, we did not find clear evidence that supervisor sup-
port contributed to reducing serious psychological distress. Although
no previous study on supervisor support has focused on its secondary
prevention effect exclusively for workers with worsening mental
health, some research has indicated that supervisor support may im-
prove workers' mental health.?® Further research is needed on the ef-
fects of supervisor support on the secondary prevention of mental
health problems among employees.

One strength of the present study is its longitudinal design,
which reduced the possibility of reverse causation in the relationship
between workplace social support and psychological distress. A limi-
tation of the study was that both exposure (social support) and out-
come (psychological distress) variables were assessed simultaneously
at baseline and follow-up and were both based on self-report. Al-
though the study design was longitudinal, we cannot rule out the pos-
sibility that workers' evaluations of social support could have affected
their mental health status when answering the questionnaire. For ex-
ample, those with poor mental health may not be able to seek help
and obtain workplace support. The second limitation was the sample
configuration: although it included several companies and a wide va-
riety of occupations, it comprised a higher percentage of employees
from large-scale enterprises as well as permanent, nonmanual, and
male workers compared with the general Japanese working popula-
tion.?! Therefore, the present findings may strongly reflect the features
of these demographic groups, while underestimating or neglecting the
features of their counterparts (ie, employees at medium- or small-scale
enterprises; nonpermanent, manual, and female workers). Therefore,
generalizations of the findings should be made with caution. A third
limitation is that the mechanism that support ameliorating psycholog-
ical distress is unknown in this study. We did not obtain information
about the causes of psychological distress or of mediators between
support and reduced psychological distress, which would allow us to
examine those mechanisms. Workplace support is known to have a
buffering effect in situations in which work-related stressors lead to
mental distress.® Thus, when participants' psychological distress is
caused by a lack of social support or workplace conflict, enhancing so-
cial support in the workplace may be more effective. Confining the
study population to those who have less coworker support may provide
a greater effect size.

Despite the limitations, the findings of the present study indi-
cate that increased workplace social support, especially from co-
workers, can help reduce workers' psychological distress. Encouraging
coworker support may thus contribute to the secondary prevention of
mental health problems for employees in the workplace.
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Low Adaptation to Management Philosophy and Refraining
From Seeking Medical Care in Japanese Employees

A T-Year Prospective Study

Akiomi Inoue, PhD, Hisashi Eguchi, MD, Yuko Kachi, PhD, and Akizumi Tsutsumi, MD

Objective: We examined the prospective association of low adaptation to man-
agement philosophy with refraining from seeking medical care (RSMC) among
Japanese employees in a company with a management philosophy of “pursuing
employees’ well-being.”” Methods: We surveyed 2791 employees (2059 men
and 732 women) from 2 factories of a Japanese manufacturing company follow-
ing the management philosophy of “pursuing employees’ well-being.” Using a
self-administered questionnaire, we measured adaptation to management phi-
losophy at baseline and RSMC at a 1-year follow-up. We conducted robust
Poisson regression analysis. Results: Low adaptation to management philoso-
phy was significantly associated with RSMC (incidence rate ratio, 1.17; 95%
confidence interval, 1.03—1.35). Conclusions: Adaptation to management phi-
losophy may be an important factor associated with the decision of employees
working at a company following the “pursuing employees’ well-being” man-
agement philosophy to seek medical care for their perceived health issues.

Keywords: access to medical care, corporate values, Japan, longitudinal
studies, mission statement

Access to medical care is a fundamental human ri%ht granted to all
people and an important determinant of health.” It has been re-
ported that delayed access to medical care, often caused by refraining
from seeking medical care (RSMC: reluctance to seek or avoidance of
medical care),? has various adverse effects, such as reduced quality of
life, prolonged hospitalization, and increased mortality.> Studies on
RSMC have been conducted mainly with community residents, but in
recent years, these studies have been expanded to include employees.
Previous studies on RSMC or access to medical care among employees
have reported that psychosocial factors at work (eg, low job control, or-
ganizational justice, and workplace social capital)’~ and occupational

From the Institutional Research Center, University of Occupational and Environmen-
tal Health, Japan, Kitakyushu, Fukuoka, Japan (Dr Inoue), Department of Men-
tal Health, Institute of Industrial Ecological Sciences, University of Occupational
and Environmental Health, Japan, Kitakyushu, Fukuoka, Japan (Dr Eguchi), De-
partment of Public Health, Kitasato University School of Medicine, Sagamihara,
Kanagawa, Japan (Dr Kachi, Dr Tsutsumi).

Funding sources: The present study was supported by Ministry of Education, Cul-
ture, Sports, Science and Technology (MEXT KAKENHI: grant number
JP21119002), Japan Society for the Promotion of Science (JSPS KAKENHI:
grant numbers JP26253042, JP17K09172, and JP20K10477), and Ministry of
Health, Labour and Welfare (Industrial Disease Clinical Research Grants: grant
numbers 200201-01 and 200401-01).

Ethical Considerations and Disclosures: Research Ethics Committee, Graduate
School of Medicine and Faculty of Medicine, The University of Tokyo (no.
2772-(6)), Kitasato University Medical Ethics Organization (no. B12-103),
and Ethics Committee of Medical Research, University of Occupational and
Environmental Health, Japan (no. 10-004) reviewed and approved the aims
and procedures of the present study.

Inoue, Eguchi, Kachi, and Tsutsumi have no relationships/conditions/circumstances
that present potential conflict of interest.

The JOEM editorial board and planners have no financial interest related to this
research.

Address correspondence to: Akiomi Inoue, PhD, Institutional Research Center, University
of Occupational and Environmental Health, Japan, 1-1 Iseigaoka, Yahatanishi-ku,
Kitakyushu, Fukuoka 807-8555, Japan (akiomi@med.uoeh-u.ac.jp).

Copyright © 2022 American College of Occupational and Environmental Medicine

DOI: 10.1097/JOM.0000000000002671

JOEM e Volume 64, Number 12, December 2022

CME Learning Objectives

After completing this enduring educational activity,
the learner will be better able to:

e Discuss the association between low adaptation to man-
agement philosophy and refraining from seeking medi-
cal care among Japanese employees

e Discuss the importance of a management philosophy
that focuses not only on revenue but also employee
wellness

e Explain how a positive management philosophy can direct
employee behavior and adherence

characteristics (eg, small company size, self-employment, and blue-collar
employment)'° are key predictors of employees” RSMC.

In such a situation, individual adaptation to management philos-
ophy (ie, employees’ understanding and empathizing with the content
of the management philosophy and including it in their actions)'' of
the company to which employees belong has recently been considered
a predictor of each employee’s attitudinal and behavioral outcomes.'
Takao and Wang'' have described adaptation to management philoso-
phy as the process of fusion of corporate identity officially asserted by
management philosophy and individual identity, and the state of indi-
vidual adaptation to management philosophy as “a state in which the
individual not only recognizes management philosophy as the core
of corporate identity, but also deeply incorporates it into their own
identity, and the philosophy has become the core of both corporate
and individual identities.” To date, Wang'> reported that adaptation to man-
agement philosophy affected high job involvement and organizational cit-
izenship behavior among employees. However, that study focused on em-
ployees in a company with a management philosophy of “striving to
contribute to the creation of a future where the aspirations of the peo-
ple can be fulfilled.” The application of these findings to employees in
companies with other management philosophies, and to other attitudi-
nal or behavioral outcomes, such as access to medical care, is limited.

The present study focused particularly on a management phi-
losophy of “pursuing employees’ well-being.” This is because, due
to the growing interest in health and productivity management in re-
cent years, an increasing number of companies have adopted the “pur-
suing well-being” or “maintenance and promotion of health” of em-
ployees as their management philosophy,'* and access to medical care
at the time of ill-health is directly related to the right to health based on
the right to the pursuit of well-being.

Scott'® and Hatvany and Pucik'® have argued that management
philosophy provides direction for employees, sets constraints on their
behavior, and enhances their motivation through the presentation of a
clear picture of the organizational goals, norms, and values. As an exam-
ple, Wang'® has noted that a management philosophy that emphasizes
“ethics” may change the thoughts of employees from pure profit seeking
to a concern for business ethics issues, making them a more socially
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motivated person, and that such social motivation may also change the
way of individual involvement with job, other persons, and the organiza-
tion. On a similar principle, a management philosophy that emphasizes
“employees’ well-being” may change the thoughts of employees from pure
profit seeking to an interest in management issues that focus on employee
health, making them more concerned about their own health. In addi-
tion, employees who adapt to such a philosophy may view the “pursu-
ing well-being” as a core part of their own identity as well as that of the
company, and thus see the maintenance and promotion of their own
health as beneficial and essential for both the company and themselves,
and may not hesitate to take action to seek medical care when they feel
unwell.

Therefore, while a company’s management philosophy of
“pursuing employees’ well-being” may play an important role in pro-
moting employees’ action to seek medical care when they feel unwell,
simply adopting such a philosophy may not be enough. Employees
are more likely to exercise their right to health and seek medical
care only when they adapt to the philosophy. A recent study of em-
ployees in a company with the management philosophy of “pursuing
employees’ well-being” reported that adaptation to management
philosophy predicted high work engagement,'” but the association
with RSMC has not been reported.

The purpose of the present study is to examine the association of
low adaptation to management philosophy with RSMC among Japanese
employees in a company with a management philosophy of “pursuing
employees’ well-being” using a 1-year prospective design. It was hy-
pothesized that those who perceived lower adaptation to management
philosophy at baseline would be more likely to refrain from seeking
medical care during the 1-year follow-up.

METHODS

Study Design

We used data from a Japanese Study of Health, Occupation,
and Psychosocial Factors Related Equity (J-HOPE). The J-HOPE is
a large-scale Japanese occupational cohort study conducted over a pe-
riod of 7 years and has so far reported approximately 50 findings on
health among employees due to psychosocial factors at work. How-
ever, the data cleaning process is time consuming because of the large
number of people surveyed and data obtained for the entire project;
therefore, although the findings of the studies have been published se-
quentially, there has been a time lag between data acquisition and anal-
ysis in some studies. The J-HOPE was conducted in 13 companies, but
only one company measured adaptation to management philosophy;
therefore, we used data from that company in the present study. At that
company, we obtained baseline data from April to June 2011 and
1-year follow-up data from April to June 2012.

Participants

We surveyed employees at 2 factories of a Japanese manufacturing
company following the management philosophy of “pursuing em-
ployees’ well-being.” The surveyed company was founded in the
1950s. At the time, its management philosophy was “making its
technology available to the world,” with no mention of “pursuing
employees’ well-being.” However, in response to employee com-
plaints about overtime work and concerns about the future, the
company adopted “pursuing employees’ well-being” as its manage-
ment philosophy in the 1960s. This philosophy has been introduced
and explained to employees through management’s greeting on the
foundation day or through the company newsletter. An invitation to
the survey was sent to all employees (N =3630) in February 2011.
Because they were covered by the same corporate health insurance
and the 2 factories were near each other, they had almost equal ac-
cess to medical care. All variables used in the present study were
measured using a self-administered questionnaire, except for em-
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ployment status, which was obtained from the personnel records
of the company surveyed. In the baseline survey, 3461 employees
responded to the self-administered questionnaire (response rate,
95.3%). During the 1-year follow-up period, 336 employees transferred
to other sites, took leave (ie, sick leave, maternity leave, or parental
leave), resigned, or declined to participate. Overall, 3125 employees
participated in the 1-year follow-up survey and responded to the
follow-up questionnaire (follow-up rate, 90.3%). After excluding
334 employees who were missing at least one response on a variable
relevant to the present study, we analyzed data from 2791 employees
(2059 men, 732 women; Fig. 1). The analysis used the J-HOPE first
wave and second wave data sets as of June 1, 2021. The study pur-
poses and procedures were explained to the employees, and written
informed consent was obtained from them before study initiation.
Research ethics committee, Graduate School of Medicine and Faculty
of Medicine, The University of Tokyo (no. 2772-(6)); Kitasato Univer-
sity Medical Ethics Organization (no. B12-103); and Ethics Committee
of Medical Research, University of Occupational and Environmental
Health, Japan (no. 10-004) reviewed and approved the aims and proce-
dures of the present study.

Measures

Exposure: Adaptation to Management Philosophy
(Baseline Survey)

Adaptation to management philosophy at baseline was measured
using a 3-item scale derived from a scale developed by Wang.'*'® The
original scale to measure adaptation to management philosophy com-
prises 11 items with the following 3 subscales: cognitive understand-
ing of the content of the management philosophy (3 items: hereafter
referred to as “cognitive understanding”), behavioral involvement
reflecting the management philosophy (5 items: hereafter referred to
as “behavioral involvement”), and emotional empathy with the man-
agement Philosophy (3 items: hereafter referred to as “emotional em-
pathy™)."" When administering the survey in the workplace, it was
necessary to narrow down the items to reduce the burden on the par-
ticipants; therefore, one item from each subscale was selected, as fol-
lows: item #1 “I understand my company’s management philosophy”
(cognitive understanding), item #2 “My company’s management philos-
ophy has a strong effect on my attitudes towards my work”™ (behavioral
involvement), and item #3 “My company’s management philosophy fits
my sense of values” (emotional empathy).!” All items were measured on
a 5-point Likert-type scale (1 = disagree, 2 = moderately disagree, 3 =nei-
ther agree nor disagree [NAND], 4 = moderately agree, and 5 = agree).
The total score was calculated by summing the item scores (score range,
3-15). In the present sample, Cronbach a coefficient of the 3-item scale
was 0.85. Participants were classified into tertiles (low, moderate, and
high) based on the total score. In addition, participants were classified
into 3 groups (disagree/moderately disagree [ie, those who answered 1
or 2], NAND [ie, those who answered 3], and agree/moderately agree
[ie, those who answered 4 or 5]) for each item score.

Outcome: RSMC (1-Year Follow-up Survey)

The follow-up questionnaire included a single-item question
measuring RSMC used in the Japanese General Social Survey con-
ducted in 2008 (JGSS-2008)."° Participants were asked to respond,
“In the past year, have you ever refrained from visiting a hospital,
clinic, acupuncturist, or dentist despite your sickness (including a
slight cold or cavity) or injury?” Those who answered “Yes, I have”
were classified as those who refrained from seeking medical care.

Potential Confounders (Baseline Survey)

Based on a previous study,® demographic characteristics, socio-
economic characteristics, and health-related behaviors were potential
confounders. Demographic characteristics included sex, age (29 years
or younger, 30-39 years, 4049 years, 50-59 years, and 60 years or
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Management Philosophy and Seeking Medical Care

Recruited to the baseline survey
N=3630

A 4

Non-respondents to the baseline survey
n=169

Respondents to the baseline survey
n=3461

A 4

A\ 4

Lost to follow-up
Transferred, took leave, resigned, or declined
n=336

Respondents to the follow-up survey
n=3125

A 4

4

Excluded from analysis

Having missing response n=334

Data available for analysis
n=2791

FIGURE 1. Recruitment and follow-up flow diagram.

older), medical history of stroke, myocardial infarction, hypertension,
diabetes, hyperlipidemia, cancer, or mental disorders (any and none),
household size (continuous variable), employee tenure (continuous
variable), work shift (day shift, shift work with night duty, shift work
without night duty, and night shift), and working hours per week
(30 hours or less, 31-40 hours, 41-50 hours, 51-60 hours, and 61 hours
or more). Socioeconomic characteristics included education (graduate
school, college, junior college, and high school or junior high school),
equivalent annual household income (continuous variable), occupational
position (manager, nonmanual employee, manual employee, and other),
and employment status (permanent employee and nonpermanent em-
ployee). Health-related behaviors included smoking habits (never smoker,
ex-smoker, and current smoker), drinking habits (rarely, sometimes, and
daily), and physical activity (none, light physical activity 1 or more times
a week, intense physical activity once or twice a week, and intense
physical activity thrice or more times a week).

Statistical Analysis

First, Student ¢ test or Fisher exact test was performed to com-
pare those who refrained from seeking medical care with those who
did not refrain on potential confounders as well as on the total and each
item scores for the adaptation to management philosophy scale. Sec-
ond, using the high adaptation to management philosophy group as a
reference, robust (or modified) Poisson regression analysis was per-
formed to estimate the incidence rate ratios (IRRs) and their 95% con-
fidence intervals (CIs) of RSMC for the moderate and low adaptation
to management philosophy groups. In a series of analyses, we first ad-
justed for demographic characteristics (ie, sex, age, medical history,
household size, employee tenure, work shift, and working hours per
week; Model 1). Subsequently, we incrementally adjusted for socio-
economic characteristics (ie, education, equivalent annual household
income, occupational position, and employment status; Model 2) and
health-related behaviors (ie, smoking habits, drinking habits, and
physical activity; Model 3). A linear trend test was also performed
to examine the dose-response relationship between low adaptation to
management philosophy and RSMC. Furthermore, as subanalysis, a
similar analysis was performed by each item of the adaptation to man-
agement philosophy scale to examine which components of adapta-
tion to management philosophy would be more greatly associated with
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RSMC. In the subanalysis, the IRRs and their 95% Cls of RSMC for
the NAND and disagree/moderately disagree groups were estimated,
with the agree/moderately agree group as a reference. The linear trend test
was also performed. The level of significance was 0.05 (2-tailed). The sta-
tistical analyses were performed using Stata/MP 17.0 for Windows (Stata
Corp, College Station, TX).

RESULTS

Table 1 shows the detailed characteristics of the participants by
those who did and did not refrain from seeking medical care. Those who
refrained from seeking medical care were more likely to be male, be youn-
ger, have shorter employee tenure, work longer hours, have nonmanual or
manual jobs, have permanent employment, and have no physical activity.

Table 2 shows the results of the main analysis. After adjusting
for demographic characteristics (Model 1), the low adaptation to man-
agement philosophy group had a significantly higher IRR of RSMC
compared with the high adaptation to management philosophy group
(IRR, 1.18; 95% CI, 1.03—1.35). Furthermore, a significant dose-response
relationship was observed between low adaptation to management
philosophy and RSMC ( P for linear trend = 0.012). These patterns
remained unchanged after additionally adjusting for socioeconomic
characteristics and health-related behaviors (Models 2 and 3).

Table 3 shows the results of the subanalysis. After adjusting for
demographic characteristics (Model 1), the disagree/moderately dis-
agree group had a significantly higher IRR of RSMC compared with
the agree/moderately agree group for item #2 (behavioral involvement;
IRR, 1.21; 95% CI, 1.03-1.41). Furthermore, a significant dose-response
relationship was observed between disagreement with behavioral in-
volvement and RSMC ( P for linear trend = 0.002). On the other hand,
this significant relationship was not observed for item #1 (cognitive
understanding) or item #3 (emotional empathy). These patterns remained
unchanged after additionally adjusting for socioeconomic characteristics
and health-related behaviors (Models 2 and 3).

DISCUSSION
The present prospective study demonstrated a significant asso-
ciation of low adaptation to management philosophy with RSMC
among employees in a company with the management philosophy of
“pursuing employees’ well-being.” In the analysis by scale items, only
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TABLE 1. Detailed Characteristics of Employees Who Participated in the Present Study (N = 2791)

Refrained From Seeking Medical Care Did Not Refrain From Seeking Medical Care

(n =1265) (n=1526)
Mean (SD) n (%) Mean (SD) n (%) P*

Sex 0.014
Men 962 (76.0) 1097 (71.9)

Women 303 (24.0) 429 (28.1)

Age 37.7 (10.6) 40.1 (11.1) <0.001
<29y 351 (27.7) 339 (22.2)
3039y 366 (28.9) 371 (24.3)
4049y 359 (284) 478 (31.3)
50-59y 171 (13.5) 291 (19.1)
260y 18 (1.4) 47 (3.1)

Medical history 0.928
Any 296 (23.4) 354 (23.2)

None 969 (76.6) 1172 (76.8)

Household size 3.17 (1.68) 3.17(1.61) 0.987

Employee tenure, y 13.1(10.4) 13.9 (10.7) 0.040

Work shift 0.249
Day shift 822 (65.0) 1046 (68.5)

Shift work with night duty 329 (26.0) 361 (23.7)
Shift work without night duty 68 (5.4) 70 (4.6)
Night shift 46 (3.6) 49 (3.2)

Working hours per week 0.001

<30 h 227 (17.9) 365 (23.9)
31-40 h 280 (22.1) 351 (23.0)
41-50 h 473 (37.4) 501 (32.8)

51-60 h 222 (17.5) 233 (15.3)
261 h 63 (5.0) 76 (5.0)

Education 0.503
Graduate school 114 (9.0) 122 (8.0)

College 153 (12.1) 207 (13.6)
Junior college 233 (18.4) 292 (19.1)
High school or junior high school 765 (60.5) 905 (59.3)

Equivalent annual household income, million JPY?* 3.64 (1.76) 3.69 (1.77) 0.501

Occupational position 0.005
Manager 108 (8.5) 142 (9.3)

Nonmanual employee 369 (29.2) 403 (26.4)
Manual employee 621 (49.1) 709 (46.5)
Other 167 (13.2) 272 (17.8)

Employment status <0.001
Permanent employee 1089 (86.1) 1236 (81.0)
Nonpermanent employee 176 (13.9) 290 (19.0)

Smoking habits 0.097
Never smoker 701 (55.4) 907 (59.4)

Ex-smoker 119 9.4) 127 (8.3)
Current smoker 445 (35.2) 492 (32.2)

Drinking habits 0.102
Rarely 580 (45.8) 748 (49.0)

Sometimes 418 (33.0) 448 (29.4)
Daily 267 (21.1) 330 (21.6)

Physical activity (PA) <0.001

None 939 (74.2) 1020 (66.8)
Light PA one or more times a week 190 (15.0) 330 (21.6)
Intense PA once or twice a week 115 (9.1) 147 (9.6)

Intense PA thrice or more times a week 21 (1.7) 29 (1.9

Scale Scores (Range) Mean (SD) Cronbach o Mean (SD) Cronbach o P

Adaptation to management philosophy (3—15) 11.0 (2.05) 0.85 11.2 (2.04) 0.86 0.010
Item #1 (cognitive understanding, 1-5) 3.73(0.74) — 3.76 (0.71) — 0.263
Item #2 (behavioral involvement, 1-5) 3.65 (0.80) — 3.76 (0.78) — <0.001
Item #3 (emotional empathy, 1-5) 3.58(0.81) — 3.65(0.81) — 0.030

*Student ¢ test and Fisher exact test were used for continuous and categorical variables, respectively.

TDefined as having a medical history of stroke, myocardial infarction, hypertension, diabetes, hyperlipidemia, cancer, or mental disorders.

{Ifthe JPY is converted into US dollar using the monthly exchange rate as of April 2011 (ie, 83 JPY per US dollar), the mean equivalent annual household incomes would be US $43,855
and US $44,458 for those who did and did not refrain from secking medical care, respectively.
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