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1. CATIMEEBCHIZRIMEREZZ | 232 —3aVC LR T RAR BB O LUCHTEE - =88 E

CATH# T %M se;5s < 0.35 ofE sefl

IEB# n % 2¥% Mean SD Min Max Mean SD Min Max

2 994 49.7 49.7 -0.30 0.87 -1.60 1.28 0.31 0.01 0.30 0.35

3 273 13.7 63.4 0.12 0.99 -1.93 1.52 0.30 0.02 0.27 0.35

4 623 31.2 94.5 0.22 0.53 -2.15 1.66 0.31 0.02 0.26 0.35

5 18 0.9 95.4 -0.07 1.80 -2.20 1.78 0.30 0.02 0.29 0.34

6 10 0.5 95.9 -0.08 2.00 -2.22 1.80 0.28 0.01 0.27 0.31

7 6 0.3 96.2 0.44 2.09 -2.25 1.80 0.26 0.00 0.26 0.27

8 5 0.3 96.5 1.71 0.00 1.71 1.71 0.22 0.00 0.22 0.22

9 6 0.3 96.8 1.81 0.00 1.81 1.81 0.26 0.00 0.26 0.26

10 5 0.3 97.0 0.19 2.17 -2.19 1.77 0.24 0.00 0.23 0.24

INERET 60 3.0 100.0 0.41 0.02 0.38 041 0.41 0.02 0.38 041

&5t 2000 100.0 -0.04 0.86 -2.25 1.81 0.31 0.02 0.22 041
CATH# T %M se;o < 0.30 ofE sel

IEB# n % 2% Mean SD Min Max Mean SD Min Max

3 1146 57.3 57.3 -0.20 0.92 -1.75 1.52 0.27 0.01 0.25 0.30

4 296 14.8 72.1 0.10 0.80 -1.99 1.66 0.28 0.01 0.23 0.30

5 88 4.4 76.5 -0.20 1.24 -2.22 1.78 0.28 0.01 0.24 0.30

6 378 18.9 95.4 0.26 0.43 -2.22 1.80 0.28 0.01 0.24 0.30

7 11 0.6 96.0 0.33 1.51 -2.25 1.80 0.27 0.01 0.25 0.30

8 9 0.5 96.4 1.01 092 -0.72 1.71 0.25 0.03 0.22 0.30

9 6 0.3 96.7 1.81 0.00 1.81 1.81 0.26 0.00 0.26 0.26

10 5 0.3 97.0 0.19 2.17 -2.19 1.77 0.24 0.00 0.23 0.24

INER =T 61 3.1 100.0 040 0.02 0.31 041 040 0.02 0.31 041

&5t 2000 100.0 -0.04 0.87 -2.25 1.81 0.28 0.03 0.22 041
CATHET &4 se,g < 0.28 ofl sefl

IER# n % 2¥E% Mean SD Min Max Mean SD Min Max

3 814 40.7 40.7 -0.57 0.69 -1.75 1.19 0.27 0.01 0.25 0.28

4 341 17.1 57.8 0.69 0.89 -1.63 1.66 0.26 0.02 0.23 0.28

5 300 15.0 72.8 0.01 0.66 -2.08 1.60 0.25 0.02 0.21 0.28

6 116 5.8 78.6 0.13 0.80 -2.22 1.80 0.25 0.01 0.22 0.28

7 323 16.2 94.7 0.22 0.55 -2.29 1.80 0.27 0.01 0.21 0.28

8 21 1.1 95.8 0.32 1.44 -2.33 1.82 0.25 0.02 0.22 0.28

9 9 0.5 96.2 1.28 0.86 -0.57 1.81 0.26 0.01 0.26 0.28

10 12 0.6 96.8 0.87 1.58 -2.19 1.87 0.26 0.02 0.23 0.28

INER =T 64 3.2 100.0 0.40 0.03 0.29 041 040 0.03 0.29 041

&5t 2000 100.0 -0.04 0.87 -2.33 1.87 0.27 0.03 0.21 041
CATH#E T & se,s < 0.25 ol sel#

IHEB# n % 2% Mean SD Min Max Mean SD Min Max

4 768 38.4 38.4 -0.36 0.88 -1.70 1.31 0.24 0.01 0.22 0.25

5 338 16.9 55.3 -0.12 0.79 -1.96 1.49 0.24 0.01 0.21 0.25

6 296 14.8 70.1 0.16 0.95 -2.09 1.71 0.24 0.01 0.21 0.25

7 120 6 76.1 0.10 0.79 -2.06 1.75 0.23 0.01 0.21 0.25

8 99 5 81.1 0.36 0.67 -2.07 1.71 0.23 0.01 0.19 0.25

9 41 2.1 83.1 0.31 0.53 -2.04 1.56 0.24 0.01 0.20 0.25

10 35 1.8 84.9 0.35 0.81 -2.19 1.77 0.24 0.01 0.18 0.25

INEREY 303 15.2 100.0 0.29 0.06 0.25 0.41 0.29 0.06 0.25 041

=Eii 2000 100.0 -0.05 0.83 -2.19 1.77 0.24 0.03 0.18 0.41



x2. MIHBCHIZHIMELER | OFRR £IEEIRTOE #8 TRMARICATS 21 —23V(C

L BBMERSHICENSDHEE]

ofE

T RMHRICAT 1L —23>

mmast 2EBEIRT  se<0.35 se<0.30 se<0.28 se<0.25
EigREHE
5 27.43 0.00 -0.04 -0.04 -0.04 -0.05
SD 6.08 0.96 0.86 0.87 0.87 0.83
TEBEMREL
FRast — .993** .845%* .871%* 877%* .841%*
£IEBIRT_6fE — — .846%* .870%* .876%* .834%#*
se<0.35 — — — .976%* .967** .903**
se<0.30 — — — — .993** .933%**
se<0.28 — — — — — .937%*

n=2000. **p<0.01



R 3. CATZARTAMHRCHIZRMEREZ D21 —SaUE DGR T RARIIEB RS JUOHEEE - REERE

CATH#8T M se3p < 0.30 CATE{TSIEEHTRTULRIES
ofE ofE 40 (Paired t-test)
o n Mean SD Min Max Mean SD Min Max Mean SD t prob

B

3 1146 -0.20 0.92 -1.75 1.52 -0.18 0.92 -2.04 1.67 -0.02 0.19 -3.53 0.000
4 296 0.10 0.80 -1.99 1.66 0.04 0.77 -2.08 1.71 0.06 0.17 5.70 0.000
5 88 -0.20 1.24 -2.22 1.78 -0.20 1.24 -2.22 1.78 - - - -
6 378 0.26 0.43 -2.22 1.80 0.26 0.45 -2.58 2.16 0.00 0.14 -0.55 0.585
7 11 0.33 1.51 -2.25 1.80 040 1.77 -2.58 2.16 -0.06 0.34 -0.60 0.565
8 9 1.01 0.92 -0.72 1.71 1.25 1.15 -0.54 2.16 -0.24 0.28 -2.55 0.034
9 6 1.81 0.00 1.81 1.81 2.16 0.00 2.16 2.16 - - - -
10 5 0.19 2.17 -2.19 1.77 0.26 2.59 -2.58 2.16 -0.08 043 -0.40 0.709
INRET 61 040 0.02 0.31 041 1.02 2.02 -2.58 2.16 -0.62 2.00 -2.42 0.019

ast 2000 -0.04 0.87 -2.25 181 -0.01 0.96 -2.58 2.16 0.28 0.03 0.22 0.410

CATHET &M se30 < 0.30 CAT={TSIEEATHRTURIES
sefl sefl A4se (Paired t-test)
# n Mean SD Min Max Mean SD Min Max Mean SD t prob

B

3 1146 0.27 0.01 0.25 0.30 0.23 0.02 0.19 0.38 0.05 0.02 70.17 0.000
4 296 0.28 0.01 0.23 0.30 0.25 0.02 0.21 0.35 0.03 0.02 17.66 0.000
5 88 0.28 0.01 0.24 0.30 0.28 0.01 0.24 0.30 - - - -
6 378 0.28 0.01 0.24 0.30 0.30 0.02 0.28 0.43 -0.03 0.02 -23.30 0.000
7 11 0.27 0.01 0.25 0.30 040 1.77 -2.58 2.16 -0.12 0.06 -6.59 0.000
8 9 0.25 0.03 0.22 0.30 0.40 0.04 0.34 043 -0.15 0.07 -6.77 0.000
9 6 0.26 0.00 0.26 0.26 0.43 0.00 0.43 043 - - - -
10 5 0.24 0.00 0.23 0.24 041 0.02 0.40 043 -0.18 0.01 -30.83 0.000
INRET 61 040 0.02 0.31 041 042 0.02 0.31 043 -0.01 0.00 -27.55 0.000

ast 2000 0.28 0.03 0.22 041 0.26 0.05 0.19 048 0.01 0.00 27.55 0.000
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1st 3rd 4th 5th
(1530) (1187) (597) *
(171) *
9 2 | (42) *
8| 3+
(26) *
2
1 5] @+
_______ (2) *
8 2 (2) *
9| 1)+
_________________________ 4| @)~
| (B14)*
______ (14) *
1 2] @3+
8 5 (1) *
G
9 1{ 3+
6 4| (1)*
CEON (113) *
3 (15) *
! 2 (1) *
(20) *
8
4
(159) (102) *
2| )=
3 (16) *
8| 9] @
9 8 (2) *
3 (13) *
2 5| (16) *
______________________________________________________________________ e 1721
(1530) (1146) (296) (88)
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Abstract: The 12-item psychosocial safety climate scale (PSC-12) has been used extensively in
previous research, but its reliability and validity in a Japanese context are still unknown. We
examined the psychometrics of the Japanese version of the PSC-12 (PSC-12]). The PSC-12] and scales
on the relevant variables were administered to 2200 employees registered with an online survey
company. A follow-up survey with 1400 of the respondents was conducted two weeks later. Internal
consistency and test-retest reliability were examined via Cronbach’s alpha and Cohen’s weighted
kappa coefficients, respectively. Structural, convergent, and known-group validities were examined
using confirmatory factor analysis (CFA) and item response theory (IRT) analysis, correlation analysis,
and Kruskal-Wallis test, respectively. Cronbach’s alpha and Cohen’s weighted kappa coefficients
were 0.97 and 0.53, respectively. CFA based on the four-factor structure established in the previous
literature showed an acceptable model fit. IRT analysis showed that each item was an adequate
measure of the respondent’s latent trait. Correlations of the PSC-12] with the relevant variables and
distribution of scores by demographic characteristics were also observed in the theoretically expected
directions, supporting the construct validity of the PSC-12J. Our findings establish the PSC-12] as a
reliable and valid measure of the psychosocial safety climate construct in the Japanese context.

Keywords: job demands-resources (JD-R) model; primary prevention; psychometric properties;
psychosocial risks; work stress

1. Introduction

In Japan, nearly 60% of employees suffer from stress and other problems at work [1].
Applications for compensation for work-related injuries due to mental disorders have seen
more than a tenfold increase over the past two decades [2], and the further dissemination
of not only approaches to individuals, but also to organizations via improvements in
psychosocial work environment, is required as a measure for mental health among em-
ployees [3]. Psychosocial safety climate (PSC) is a dimension of organizational climate and
refers to shared employee perceptions regarding “policies, practices, and procedures for
the protection of psychological health and safety among employees” [4]. Previous studies
in Australia, where PSC was first proposed and developed, have shown that employee
perceptions of low PSC were associated with a variety of adverse mental and physical
health, as well as safety outcomes, such as psychological distress, emotional exhaustion,
circulatory diseases, and occupational injuries [5-7]. Given that PSC is an upstream predic-
tor of these outcomes, it is important to establish whether this construct is generalizable to
different cultural settings, and to assess it in a variety of national contexts.

Int. J. Environ. Res. Public Health 2021, 18, 12954. https:/ /doi.org/10.3390/ijerph182412954
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PSC is proposed as an organizational factor that stems primarily from management and
is an antecedent of task-level or workgroup-level hazards [8]. Therefore, PSC is a precursor to
factors covered in previous dominant job stress theories, such as the job demand-resources
(JD-R) model [9] and its foundations, i.e., the job demands-control (JD-C)/demand-control-
support (DCS) [10,11] and effort-reward imbalance (ERI) models [12].

PSC theory extends pathways inherent in the above-mentioned job stress theories,
because it is an antecedent to the job hazards specified in them. In the present study, we
use the PSC-extended JD-R model [4] to frame our expectations about how PSC relates
to its variables and our decisions in selecting variables for study. In this model, PSC
extends the health erosion path of the JD-R model, whereby low PSC increases job de-
mands (e.g., psychological demands and emotional demands), which in turn deteriorate
employee mental and physical health (i.e., the health impairment process). PSC extends
the motivational path of the JD-R model, whereby high PSC increases the available job
resources (e.g., job control, extrinsic reward, and workplace social support), which in turn
enhances work engagement (i.e., the motivational process). These extended theoretical
paths were supported by empirical studies [4,5,13].

In terms of PSC composition, there are four components: management commitment
(MC); management priority (MP); organizational communication (OC); and organizational
participation (OP). MC refers to whether senior management is supportive and committed
to stress prevention through involvement and commitment. MP refers to whether manage-
ment prioritizes the psychological health and safety of their employees over productivity
goals. OC refers to whether an organization listens to contributions from employees in rela-
tion to factors that affect psychological health. OP refers to whether there is a consultation
and active participation in health and safety matters from all levels of the organization.

Whilst the first measurement scale that was developed based on the definition of
PSC contained 26 items [14], with successive large-scale, population-based research, the
scale was systematically reduced to 12 items (three for each subscale). This “PSC-12" [8]
was shown to have an acceptable internal consistency (Cronbach’s alpha coefficients, PSC-
12: 0.94-0.97; MC: 0.88-0.91; MP: 0.90; OC: 0.76-0.77; and OP: 0.80), structural validity
(confirmatory factor analysis (CFA) demonstrated an acceptable model fit and supported
the four-factor model), and other aspects of construct validity (mainly convergent validity),
such as correlations with other relevant psychosocial work environments and health-related
outcomes [5-8]. Moreover, the PSC-12 was translated into some Asian (e.g., Malay and
Chinese) and European languages (e.g., Dutch, French, German, and Swedish), and their
reliability and validity, as well as epidemiological findings using the translated scales, were
reported [15-19]. On the other hand, in Japan, the concept of PSC is not well known, and
thus there are no epidemiological findings on the association of PSC with health among
Japanese employees. The concept of PSC, which focuses on “whether management and
employees are working together to maintain and promote mental health”, may have a high
affinity with Japanese workplaces that are promoting health and productivity management
(H&PM), a positive movement that is expected to spread in Japan in the future. Therefore,
translating the PSC-12 into Japanese and establishing its psychometrics will be beneficial
for research and the practice of occupational health in Japan.

The purpose of the present study was to examine the reliability (i.e., internal consis-
tency and test-retest reliability) and validity (i.e., structural, convergent, and known-group
validities) of the Japanese version of the PSC-12 (hereinafter called “PSC-12]”) in a gen-
eral working population in Japan. The present study was reported in accordance with
the Consensus-Based Standards for the Selection of Health Measurement Instruments
(COSMIN) Risk of Bias (RoB) checklist (Boxes 3, 4, 6, 7, and 9), which is used to improve
the quality of efforts to develop health-related, self-report measurement instruments [20].
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2. Materials and Methods
2.1. Participants

From October to November 2020, an online survey was conducted with registrants of
Rakuten Insight, Inc., a private Japanese online survey company. A total of 87,060 people
(42,784 men and 44,276 women) were randomly selected from approximately 1.19 million
possible registrants (570,000 men and 620,000 women). In the advertisement to the ran-
domly selected audience, participation was incentivized with online shopping points
valued at approximately a few US dollars. Responses were on a first-come-first-served ba-
sis, and, due to the project budget, the recruitment ceased when the number of respondents
reached our target N = 2200 (RoB Box 3-3). The 2200 participants answered (1) “I am cur-
rently working.” and (2) “I am employed by a company, organization, government office,
or self-employed person or private family to earn a salary or wage (including executives).”
in the preliminary eligibility screening in order to participate in the main (baseline) survey,
which included the PSC-12] and scales on relevant variables. In this baseline survey, the
sex ratio was 1:1 and there were an equal number of participants in each age group (20-29,
30-39, 40-49, 50-59, and 60-69 years) due to the ‘stratified sample” recruitment process.

To further examine the test-retest reliability of the PSC-12], a follow-up online survey
using the PSC-12] was conducted two weeks later, which is the recommended time interval
for test-retest reliability (RoB Boxes 6-2 and 7-2) [21]. As with the baseline survey, responses
to the follow-up survey were on a first-come-first-served basis and ceased when the number
of respondents reached N = 1400 (RoB Boxes 6-1, 6-3, 7-1, and 7-3). Because the online
survey required all questions to be answered, no participants had missing items.

2.2. Measures
2.2.1. PSC-12]

The Japanese translation of the PSC-12 was conducted in collaboration with an Aus-
tralian team who worked in PSC research (S.5.M. and M.ED.; S.S.M. is fluent in Japanese)
and a Japanese team of experts in job stress research (A.I, H.E., and A.T.). The PSC-
12 comprises four subscales (MC, MP, OC, and OP) based on the reflective model, and
each subscale is measured with three items (e.g., MC: “In my workplace, senior manage-
ment acts quickly to correct problems/issues that affect employees’ psychological health”.
MP: “Psychological well-being of staff is a priority for this organization”. OC: “There is
good communication here about psychological safety issues which affect me”. OP: “Partici-
pation and consultation in psychological health and safety occurs with employees, unions,
and health and safety representatives in my workplace”.). Each item is measured on a
five-point Likert-type response option: 1 = Strongly disagree; 2 = Disagree; 3 = Neither agree
nor disagree; 4 = Agree; and 5 = Strongly agree. The total scores of the PSC-12 (range: 12-60)
and its subscales (range: 3-15) are calculated by summing item scores, with higher score
indicative of better status.

The translation process of the PSC-12 was based on the International Society for
Pharmacoeconomics and Outcomes Research (ISPOR) taskforce guidelines [22]. For the
forward translation (from English to Japanese), the Japanese team prepared a draft of the
translation and conducted cognitive interviews with occupational health professionals,
researchers, and laypersons, asking them to comment on its readability. In parallel, the
Japanese team asked the Australian team to make general comments on the draft. After
slight amendments to the draft based on comments from cognitive interviews and the
Australian team, the amended version was back-translated into English by an independent
translator who was blind to the original English version. The back-translated version was
reviewed again and harmonized by the Australian team, and the Japanese version was
finalized after further slight amendments based on their suggestions. The result was a
robust translation of the PSC-12, which in theory presents an accurate reflection of the PSC
construct and its four subscales in Japanese.
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2.2.2. Relevant Variables (RoB Boxes 9-1 and 9-2)

e Job demands

Based on a previous study on the development of the original PSC-12 [8], we selected
(1) psychological demands; (2) physical demands; and (3) emotional demands as the job
demands that should show negative relationships with PSC. Scales that measure these
constructs were selected from existing well-validated Japanese versions that demonstrated
reliable metrics in previous research [23-25].

Psychological demands were measured with the 22-item version of the Job Con-
tent Questionnaire (JCQ) [23,26]. The JCQ includes a five-item psychological demands
scale, measured on a four-point Likert-type scale ranging from 1 = Strongly disagree to
4 = Strongly agree. The total score (range: 12-48) was calculated according to the JCQ user’s
guide [26]. In this sample, Cronbach’s alpha coefficient was 0.65.

Physical demands were measured with the Brief Job Stress Questionnaire (BJSQ) [24].
The BJSQ includes a single-item physical demands scale, “My job requires a lot of phys-
ical work.”, measured on a four-point Likert-type scale ranging from 1 = Not at all to
4 = Very much so.

Emotional demands were measured with the New Brief Job Stress Questionnaire
(NBJSQ) [25]. The NBJSQ includes a three-item emotional demands scale, measured
on a four-point Likert-type scale ranging from 1 = Not at all to 4 = Definitely. The total
score (range: 3-12) was calculated by summing the scores for each item. In this sample,
Cronbach’s alpha coefficient was 0.91.

For these scales, higher scores indicate a more demanding or stressful situation.

e Job resources

For the same reason as mentioned above [8], we selected (1) decision authority; (2) skill
discretion; (3) extrinsic reward; (4) supervisor support; and (5) coworker support as job
resources which should show positive relationships with PSC. Again, we used existing
well-validated Japanese versions of scales that measure these constructs [23,27].

Decision authority, skill discretion, supervisor support, and coworker support were
measured with the JCQ [23,26] introduced above. The JCQ includes a three-item deci-
sion authority; a six-item skill discretion; a four-item supervisor support; and a four-
item coworker support scales, measured on a four-point Likert-type scale ranging from
1 = Strongly disagree to 4 = Strongly agree. The total scores (range: 12—48 for decision author-
ity and skill discretion; 4-16 for supervisor support and coworker support) were calculated
according to the JCQ user’s guide [26]. In this sample, Cronbach’s alpha coefficients were
0.72,0.67, 0.91, and 0.87 for decision authority, skill discretion, supervisor support, and
coworker support, respectively.

Extrinsic reward was measured with the short version of the Effort-Reward Imbalance
Questionnaire (Short ERIQ) [27,28]. The Short ERIQ includes a seven-item extrinsic reward
scale measured on a four-point Likert-type scale ranging from 1 = Strongly disagree to
4 = Strongly agree. Of the seven items, three items indicate an adverse condition, and the
other four do not; the scoring for the former adverse items is reversed such that the overall
scale measured “positive” extrinsic rewards. The total score (range: 7-28) was calculated by
summing the scores for each item. In this sample, Cronbach’s alpha coefficient was 0.68.

For these scales, higher scores indicate more resources at work.

e  Outcomes

For outcome measures which should show significant relationships with PSC, we focused
not only on negative measures, but also positive measures. For the negative measures, we
selected (1) psychological distress and (2) emotional exhaustion, whereas, for the positive
measures, we selected (3) self-rated health; (4) work engagement; and (5) job satisfaction [8].
Established Japanese versions of scales were used to measure these constructs [24,29-31].

Psychological distress was measured with the K6 scale [29,32]. The K6 scale comprises
six items measuring the levels of psychological distress on a five-point Likert-type scale
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ranging from 0 = None of the time to 4 = All of the time. The total score (range: 0-24) was
calculated by summing the scores for each item. In this sample, Cronbach’s alpha coefficient
was 0.94.

Emotional exhaustion was measured with the Burnout Assessment Tool (BAT) [30,33].
The BAT includes an eight-item emotional exhaustion scale, measured on a five-point Likert-
type scale ranging from 1 = Never to 5 = Always. The total score (range: 1-5) was calculated by
averaging the scores for each item. In this sample, Cronbach’s alpha coefficient was 0.94.

Self-rated health was measured with a single-item question “What is your current
state of health?”, on a five-point Likert-type scale ranging from 1 = Not good to 5 = Good.

Work engagement was measured with the nine-item version of the Utrecht Work
Engagement Scale (UWES-9) [31,34]. The UWES-9 comprises nine items measuring the
levels of work engagement on a seven-point Likert-type scale ranging from 0 = Never to
6 = Always (everyday). The total score (range: 0—-6) was calculated by averaging the scores
for each item. In this sample, Cronbach’s alpha coefficient was 0.96.

Job satisfaction was measured with the BJSQ [24] introduced above. The BJSQ includes
a single-item job satisfaction scale “I am satisfied with my job.” measured on a four-point
Likert-type scale ranging from 1 = Dissatisfied to 4 = Satisfied.

For the negative measures (i.e., psychological distress and emotional exhaustion),
higher scores indicate higher levels of distress or exhaustion, whereas, for the positive
measures (i.e., self-rated health, work engagement, and job satisfaction), higher scores
indicate a better condition.

2.2.3. Demographic Characteristics

For demographic characteristics, we measured sex, age group, education, and occupa-
tion. Information regarding sex and age group (2029, 30-39, 40-49, 50-59, and 60-69 years)
was obtained from the participant data that were registered to the online survey company.
Information on education and occupation was obtained from the online survey. Education
was classified into four groups: graduate school, college, junior college, and high school or
junior high school. Occupation was also classified into four groups: manager, non-manual,
manual, and others (RoB Box 9-5).

2.3. Statistical Analysis

Because the Kolmogorov-Smirnov test did not show normality in the distribution of the
total scores of the PSC-12] and its subscales (p < 0.001), nonparametric tests were mainly used
to test the hypotheses. We first calculated the means, standard deviations (SDs), medians, and
quartile deviations (QDs) for the total scores of the PSC-12] and its subscales.

Then, to examine the internal consistency and test-retest reliability, Cronbach’s alpha
coefficient (RoB Box 4-2) and Cohen’s weighted kappa coefficient with linear weight (RoB
Boxes 6-5 to 6-7) were calculated, respectively. As parametric statistics for test-retest
reliability, intraclass correlation coefficient (ICC [1,1]) (RoB Box 6-4) and standard error of
measurement (SEM) (RoB Box 7-4) were also calculated. For the calculation of the Cohen’s
weighted kappa coefficient, ICC, and SEM, we used data from 1400 participants who
responded to the follow-up survey.

Furthermore, to examine the structural validity, CFA was conducted, which allowed us to
assess the goodness of fit for the structure of PSC established in other literature (i.e., four-factor
structure of MC, MP, OC, and OP) (RoB Box 3-1). Model fit was assessed using a combination
of fit indices including the goodness of fit index (GFI), the adjusted goodness of fit index
(AGHI), the comparative fit index (CFI), the Tucker-Lewis index (TLI), and the root mean
square error of approximation (RMSEA). The acceptability of model fit was judged by the
following criteria: GFI, AGFI, CFI, and TLI > 0.90 and RMSEA < 0.08 [35]. Then, an item
response theory (IRT) analysis with the generalized partial credit model [36] (RoB Box 3-2)
was conducted for each subscale to estimate discrimination () and difficulty (b/threshold) for
each item. If the discrimination was a > 0.50 and the difficulty was 0| <4.00, the item was
judged to be an adequate measure of the respondent’s latent trait [37,38].
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Furthermore, as a hypothesis test for convergent validity, Spearman’s rank correlation
coefficients were calculated between scores on the PSC-12J and its subscales and relevant
variables introduced earlier (RoB Box 9-3). Following Cohen [39], we describe effects as
small (0.10), medium (0.30), and large (0.50). Based on findings from a previous study [8], it
was hypothesized that the PSC-12] (and its subscales) would show small-to-medium nega-
tive correlations with psychological demands and emotional demands (—0.30 < p < —0.10).
It was also hypothesized that the PSC-12] would show a negative correlation with physical
demands, but that it would be quite small (—0.10 < p < 0) since PSC focuses mainly on
psychosocial safety rather than physical safety. For job resources, it was hypothesized that
the PSC-12] would show small-to-medium positive correlations regarding decision author-
ity, skill discretion, and coworker support (0.10 < p < 0.30), which are individual-level or
interpersonal-level resources; and medium-to-large positive correlations with extrinsic
reward and supervisor support (0 > 0.30), which are more closely related to manage-
ment behavior. For outcome measures, it was hypothesized that the PSC-12] would show
small-to-medium negative correlations with poor psychological-health-related measures
(psychological distress and emotional exhaustion) (—0.30 < p < —0.10) and a positive corre-
lation with self-rated health (0.10 < p < 0.30); and medium-to-large positive correlations
with work motivation (work engagement and job satisfaction) (o > 0.30) [8].

Lastly, the Kruskal-Wallis test was conducted as another hypothesis test for known-
group validity to compare the mean ranks of the PSC-12] and its subscales on each demo-
graphic characteristic (RoB Box 9-6). Japanese companies have a male-oriented corporate
culture [40], and people with higher education levels are more likely to have a job with a
better (or more resourceful) work environment [41]. Since people in managerial positions
are directly involved in the construction of the PSC, we hypothesized that the mean ranks
of the PSC-12] would be higher among men, those with a higher education, and managers.

The level of significance was 0.05 (two-tailed). All the analyses were conducted using
the IBM SPSS Statistics Version 27.0, Amos Version 27.0, and Stata 14.2.

3. Results

Table 1 shows the detailed characteristics of the participants at the baseline and follow-
up surveys. As noted earlier, the sex ratio and the number of participants in each age group
were equal. For education and occupation, college graduates and non-manual employees
had the highest proportions. There were no differences in the distribution of demographic
characteristics between the baseline and follow-up surveys (RoB Box 9-5).

Table 2 shows means, SDs, medians, QDs, Cronbach’s alpha coefficients, Cohen’s
weighted kappa coefficients, ICCs, and SEM for the PSC-12] and its subscales (RoB boxes
4-1, 4-2, 6-4, 6-6, and 7-4). Cronbach’s alpha coefficients were high for all subscales,
suggesting good internal consistency. Furthermore, Cohen’s weighted kappa coefficients
and ICCs showed a moderate test-retest reliability.

Table 1. Demographic characteristics of employees who participated in the present study.

. . Baseline Follow-Up !
Demographic Characteristics
n (%) n (%)
Sex
Men 1100 (50.0) 700 (50.0)
Women 1100 (50.0) 700 (50.0)
Age
20-29 years old 440 (20.0) 281 (20.1)
30-39 years old 440 (20.0) 281 (20.1)
4049 years old 440 (20.0) 279 (19.9)
50-59 years old 440 (20.0) 281 (20.1)
60-69 years old 440 (20.0) 278 (19.9)
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Table 1. Cont.

. . Baseline Follow-Up !
Demographic Characteristics
n (%) n (%)
Education
Graduate school 126 (5.73) 87 (6.21)
College 1054 (47.9) 655 (46.8)
Junior college 491 (22.3) 299 (21.4)
High school/Junior high school 529 (24.0) 359 (25.6)
Occupation
Manager 249 (11.3) 158 (11.3)
Non-manual 1508 (68.5) 959 (68.5)
Manual 294 (13.4) 188 (13.4)
Others 149 (6.77) 95 (6.79)

1 Follow-up sample was used only to examine the test-retest reliability.

Table 2. Means, standard deviations (SDs), medians, quartile deviations (QDs), Cronbach’s « coefficients, Cohen’s weighted

« coefficients, intraclass correlation coefficients (ICCs), and standard error of measurement (SEM) for the PSC-12] and its

subscales (N = 2200 for mean, SD, median, QD, and Cronbach’s « coefficient; N = 1400 for Cohen’s weighted « coefficient,

ICC, and SEM).

(Score ;{I:nge) Mean  SD  Median QD Crombachsx “UMECMESREAN SR oo ot
PSC(—1122_]6((§)0 o 348 114 360 75 0.97 (0.5%—58.56) (0.6(;f(?.72) (6.02361.59)
PSC-12] subscales

12/([’?;(‘:“_‘%%1:2: s71 307 90 25 0.93 (0.4(;%352) (0.6%fg.66) (1.716'%.92)
Ma%_glrei;{;’ent 877 317 90 25 0.94 (0.4%11352) (0.62%.67) (1.8%3?.96)
gﬁ%%}iﬁi 877  3.01 9.0 2.0 091 (0.4%:1352) (0_6%_6368) (1.619.—716.84)
O;:f%}%?ﬂ? 1 852  3.07 9.0 2.0 0.92 o. 4%':13 52) o. 6‘1'_651_ &) (1‘7311.89)

1 CI = confidence interval.

Table 3 shows the results of the CFA and IRT analysis assuming the four-factor
structure of MC, MP, OC, and OP. For CFA, standardized factor loadings were greater than
0.85 and all significant for each factor. Furthermore, covariances among factors were greater
than 0.80 and all significant. Fit indices showed that the originally hypothesized four-factor
structure yielded an acceptable model fit (GFI = 0.97; AGFI = 0.94; CFI = 0.99; TLI = 0.98;
and RMSEA = 0.06) (RoB Box 3-1). For IRT analysis, all items met the criteria of a > 0.50 for
discrimination and b1 < 4.00 for difficulty, indicating that each item adequately measured
the respondent’s latent trait. The standard errors of the theta (SE(f)) for each subscale were
all 0.020 (RoB Box 4-4).
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Table 3. Confirmatory factor analysis (standardized factor loading of items in the four-factor structure and covariance
among factors) and item response theory analysis (discrimination and difficulty of items and standard error of the theta
(SE(0)) in each subscale) of the PSC-12] (N = 2200).

Confirmatory .
Factor Analysis (CFA) 1 Item Response Theory (IRT) Analysis
FSta;nd;rdl;.ed Difficulty (b/Threshold) SE()
actor Loading Discrimination (
(ﬂ) bl bz b3 b4
MC MPocoF @vs. 1) (vs.2) (4vs.3) (5vs.4)
Management commitment (MC) 0.020
Q1. MC1 _ —
(Act quickly) 0.90 4.31 117 0.44 0.49 1.55
Q2. MC2 _ _
(Act decisively) 0.93 7.62 1.10 0.40 0.52 1.55
Q3. MC3 0.90 3.80 —1.09 —0.38 0.64 1.63
(Show support)
Management priority (MP) 0.020
Q4.' MPl 0.88 3.13 —1.05 —0.39 0.63 1.65
(Priority)
Q5. MP2 093 617 ~107 038 043 134
(Importance)
Q6. MP3 _ _
(As important as productivity) 0.94 8.98 1.00 0.7 049 1.35
Organizational communication (OC) 0.020
Q7. OCl. . 0.86 2.96 -1.27 —0.61 0.44 1.66
(Good communication)
Q8. 0C2
(Information available) 0.88 415 —1.04 —0.39 0.63 1.59
Q9. OC3 _ _
(Contribution being listened to) 0-90 351 120 0-54 0-55 167
Organizational participation (OP) 0.020
Q10. OP1 _ _
(Actual participation) 0.86 3.12 1.01 0.41 0.68 1.61
Q11.0P2 B B
(Participation being encouraged) 091 491 112 045 0-52 157
Q12. OP3 _ _
(Prevention involves all levels) 088 3.27 0.97 0.35 0.76 172
Covariance
Management priority (MP) 0.95

Organizational communication (OC) 0.80 0.87
Organizational participation (OP) 0.81 0.89 085

! For the CFA, all standardized factor loadings with numbers listed and covariances were significant at the p < 0.01 level. A blank indicates
that there was no path from a factor to an item (i.e., zero factor loading), as hypothetically defined in the model. 2 For the IRT analysis,
generalized partial credit model was used.

Table 4 shows Spearman’s rank correlation coefficients of the PSC-12] (and its sub-
scales) with other variables of interest. For job demands, psychological demands and
emotional demands showed small-to-medium negative correlations with the PSC-12].
Physical demands also showed a negative correlation with the PSC-12] whilst it was
relatively small. For job resources, decision authority and skill discretion showed small-to-
medium positive correlations; extrinsic reward, supervisor support, and coworker support
showed medium-to-large positive correlations with the PSC-12J. For negative outcome mea-
sures, psychological distress and emotional exhaustion showed small-to-medium negative
correlations with the PSC-12]. For positive outcome measures, self-rated health showed
small-to-medium positive correlations; work engagement and job satisfaction showed
medium-to-large positive correlations with the PSC-12]. Similar tendencies were observed
for the subscales (RoB Box 9-3).
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Table 4. Spearman’s rank correlation coefficients of the PSC-12J and its subscales with other relevant variables (N = 2200) *.

PSC-12] (Total)

PSC-12] Subscales

MC MP ocC OoP
PSC-12] subscales
Management commitment (MC) 0.91
Management priority (MP) 0.92 0.85
Organizational communication (OC) 0.90 0.76 0.77
Organizational participation (OP) 0.90 0.76 0.78 0.80
Relevant variables (job demands and resources)

Psychological demands —0.14 —0.12 —0.16 —0.13 —0.13
Physical demands —0.09 -0.07 —0.10 —0.07 —0.08
Emotional demands —0.21 —0.20 —0.20 —0.20 —0.19

Decision authority 0.25 0.23 0.25 0.25 0.23

Skill discretion 0.27 0.23 0.24 0.25 0.27

Extrinsic reward 0.47 0.41 0.43 0.47 0.42

Supervisor support 0.58 0.50 0.52 0.61 0.51

Coworker support 0.45 0.40 0.41 0.46 0.40

Relevant variables (outcomes)

Psychological distress —0.25 —0.22 —0.25 —0.24 —0.20
Emotional exhaustion —0.24 —0.21 —0.24 —0.22 —0.21

Self-rated health 0.21 0.19 0.19 0.22 0.18

Work engagement 0.38 0.34 0.35 0.38 0.34

Job satisfaction 0.38 0.34 0.35 0.39 0.33

1 All coefficients are significant at the p < 0.01 level.

Table 5 shows the comparison of the mean ranks of the PSC-12] and its subscales
by demographic characteristics. The results of the Kruskal-Wallis test showed that there
were significant group differences in the mean ranks of the PSC-12] for sex, education, and
occupation. More specifically, men, those with higher education (i.e., college graduate or
higher), and managers had higher mean ranks compared to the counterparts. On the other
hand, a significant group difference in the mean ranks of the PSC-12] was not observed for
age. With two exceptions (i.e., a significant group difference in the mean ranks of the MC

and OC for age), similar tendencies were observed for subscales (RoB Box 9-6).

Table 5. Comparison of the mean ranks of the PSC-12] and its subscales by demographic characteristics (Kruskal-Wallis

test) (N =2200).

PSC-12J Subscales !

PSC-12] (Total)

MC MP ocC or
Mean Mean Mean Mean Mean
Rank P Value Rank P Value Rank P Value Rank P Value Rank P Value
Sex 0.005 0.034 0.028 0.028 <0.001
Men
(= 1100) 1138.15 1128.93 1129.91 1129.99 1151.24
Women 1062.85 1072.07 1071.09 1071.01 1049.76
(n = 1100)
Age 0.062 0.046 0.054 0.024 0.141
20-29yearsold 4,4, 4, 1131.88 1125.45 1155.62 1135.65

(n = 440)
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Table 5. Cont.

PSC-12] (Total)

PSC-12J Subscales !

MC MP oC oP
Mean Mean Mean Mean Mean
Rank P Value Rank P Value Rank P Value Rank P Value Rank P Value
30-39yearsold 0510 1077.77 1062.04 1114.42 1086.29
(n = 440)
d049yearsold  5) o 1037.57 1049.41 1021.88 1040.34
(n = 440)
50-59yearsold 10 /3 1098.19 1105.05 1087.43 1107.50
(n = 440)
60-69 years old 1149.96 1157.09 1160.55 1123.15 1132.72
(n = 440)
Education <0.001 <0.001 <0.001 <0.001 <0.001
Graduate school 4 73 115460 113373 1129.81 117240
(n =126)
College
(n =1054) 1742 15549 Howe A s
J ulz;oi Zcéllk)%ge 1033.29 1051.75 1057.24 1034.70 1017.29
High school/
Junior high school ~ 1005.92 1027.39 1005.50 1006.58 1025.56
(n =529)
Occupation <0.001 <0.001 <0.001 <0.001 <0.001
Manager 1343.94 1346.22 1351.31 1288.39 1314.60
(n = 249)
Non-manual 00 5 1080.60 1087.17 1091.65 1089.72
(n = 1508)
Manual 1018.21 1021.67 1006.18 1042.48 1031.85
(n =294)
Others 997.16 1046.85 1002.35 990.60 987.33
(n =149)

1 MC = management commitment; MP = management priority; OC = organizational communication; OP = organizational participation.

In summary, the PSC-12] showed excellent psychometric qualities, suggesting that
the Japanese translation is an accurate and reliable reflection of the PSC construct in a
Japanese context.

4. Discussion

In the present study, the English version of the PSC-12 was translated into Japanese, and
the reliability and validity of the PSC-12] were examined in a general working population
in Japan. The PSC-12J and its subscales showed a high internal consistency and moderate
test-retest reliability. The factor structure, correlations with other relevant psychosocial work
environments and health-related outcomes, and the distribution of scores by demographic
characteristics were also observed to be in the theoretically expected directions.

Specifically, the PSC-12] and its subscales had Cronbach’s alpha coefficients of >0.90,
indicating a high internal consistency. These coefficients are similar to or higher than those
reported in the previous study in Australia [8]; therefore, the new PSC-12] seems to have
a level of reliability that is comparable to the original English version. Furthermore, it
showed a moderate test—retest reliability (Cohen’s weighted kappa = 0.53 and ICC = 0.69),
which was similar to the result of a previous study reported in Australia with a 12-month
interval [42]. There is ongoing discussion in the literature about how stable climate factors
should be expected to act over time, with some experts suggesting that a fluctuation can
be expected, whilst others claim that climate endures in an organization (especially when
disenfranchised employees or toxic workplace behaviors persist). In the online survey
conducted in the present study, PSC was asked first in both the baseline and follow-up
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surveys. In addition, considering that the interval between the surveys was only two weeks,
the moderate test—retest reliability observed in the present study is unlikely to be due to a
lack of attention when answering the PSC-12], but rather due to a certain factor causing
PSC to fluctuate between the surveys. For example, some of the managers who participated
in the present study may have been inspired by the PSC-12] items and started working
on improving their PSC immediately after the baseline survey. Another possibility is that
some participants may have become more aware of psychosocial risks and hazards due to
answering questions about PSC in the baseline survey, and their response patterns to the
PSC-12] may have changed in the follow-up survey. There is also a dearth of research on
PSC over very short time intervals, so the potential for PSC to fluctuate over the course of
two weeks is still unknown. Together, all of these factors may have affected the test-retest
reliability. Therefore, whilst our findings suggest that the PSC-12] has a certain level of
reproducibility, the temporal stability of PSC needs further detailed discussions, including
international comparisons.

The results of CFA based on the originally assumed four-factor structure showed an
acceptable model fit. The fit indices are similar to or better than those reported in the
previous study in Australia [8], indicating that the PSC-12] has a similar factor structure
to the original English version and they are comparable to each other. Furthermore,
the IRT analysis showed that all items had a sufficient discrimination and appropriate
difficulty, suggesting that the items comprising the subscales of the PSC-12] are sensitive in
identifying PSC and are suitable for measuring PSC in Japanese workplaces.

The results of the correlations of the PSC-12] and its subscales with the relevant
psychosocial work environment and health-related outcomes were generally in line with
the hypotheses and consistent with the previous study in Australia [8]. The only exception
was that in our study, the correlation coefficient of the PSC-12] with coworker support
was much greater than in the previous study in Australia (0.45 and 0.17, respectively).
Compared to Western countries, Japanese workplaces are characterized by not only a
more collectivistic approach among coworkers, but also a hierarchy oriented between
senpai and kohai (which refers to the social dynamics of a senior—junior relationship) [43];
therefore, policies that are established and implemented to protect psychological health
and safety among employees may be more likely to have an impact on the relationships
among coworkers in Japanese workplaces compared to Australian (or similar Western)
workplaces. Further cross-cultural research on the association of PSC with various kinds of
relevant variables is needed.

The results of the Kruskal-Wallis test showed that there were significant group differ-
ences in the mean ranks of the PSC-12] for sex, education, and occupation. Particularly,
men, those with higher education, and managers had higher mean ranks compared to
their counterparts. Although known-group validity was not examined or reported in the
previous study in Australia [8], our findings are reasonable since Japanese workplaces have
a male-oriented culture (i.e., the participation of women in the important decision-making
process has yet to be promoted) [40]; people with higher education are reported to be
more likely to have a job in a more resourceful work environment [41]; and people in
managerial positions are directly involved in the construction of the PSC. People with such
demographic characteristics may have been more likely to more highly rate the PSC of
their own workplace. Our findings suggest that the Japanese version of the PSC-12 has a
certain level of known-group validity.

Possible limitations of the present study should be considered. First, the present study
was conducted among registrants of one particular private online survey company. Our
study sample may be more likely to be healthy individuals who are satisfied with their
circumstances (i.e., less likely to be overworked, bullied, depressed, or dissatisfied with
their jobs). On the other hand, it is also possible that our study sample included individuals
who were in need and participated in the survey to obtain incentives. Therefore, the
mean scores of the PSC-12] and its subscales shown in Table 2 are only preliminary and
generalizability should be made with caution. Further research using recruitment strategies
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that account for non-Internet users should be conducted to calculate mean scores that are
more generalizable to Japan as a whole. Second, in the present study, the PSC-12] showed
a high internal consistency, but the Cronbach’s alpha coefficient was over 0.90, indicating
that there may be a redundancy in the scale items. Third, some of the relevant variables
used to examine convergent validity (e.g., physical demands) were measured with single-
item scales. Because single-item scales have a low content validity and sensitivity, and
internal consistency cannot be calculated, and it is possible that the true association with
the PSC-12] was masked. In the future, it is necessary to confirm whether the association
found in the present study can be replicated using a multi-item scale with a confirmed
reliability and validity. Lastly, some important properties of the scale, such as cross-cultural
validity (RoB Box 5), criterion validity (RoB Box 8), and responsiveness (RoB Box 10), were
not examined in the present study, and such properties should be examined in the future.

Nevertheless, we cannot understate the notable strengths of the present study. First,
we base our analysis on a very large sample of the general community (stratified to account
for sex and age brackets), and used matched data for the same people over time. Next,
the reliability and validity results were based on extensive testing via different metrics;
therefore, we could be confident the PSC-12] tapped into the same fundamental construct
that was measured in Western countries. Lastly, the thorough back-translation process and
the IRT analysis were a commitment that very few research measures engaged in when
translating a scale into a different language, a first for PSC-12 translation, and we can be
confident that the PSC-12] is a robust reflection of the psychosocial safety climate in a
Japanese context, accounting for the subtleties in language and culture.

Future research could explore the psychometrics of the PSC-12] short form; since
the internal consistency of the PSC-12] was so high, this implies some redundancy. For
example, a single-item measure of each of the four domains (i.e., a PSC-4]) could present a
reliable way of measuring PSC whilst balancing the practicalities of reducing participant
burden [42,44]. Given that the PSC construct refers to a shared perception, the reliability
and validity of the measure could be explored further using multilevel modelling and CFA.
Grouping data by organization was not possible in the current population study across
numerous organizations.

5. Conclusions

Our findings provided evidence that the PSC-12] is reliable, valid, and a comparable
measure to the established English version. Although more detailed validity needs to
be examined in the future, we hope that the PSC-12] will be a useful instrument for
assessing PSC in Japanese workplaces, and by extension can further lead the charge for
primary prevention and intervention research [45] for improved psychological health
among Japanese employees.
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