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Abstract: In Japan, the “Act on the Arrangement of Related Acts to Promote Work Style Reform”
was enforced in 2019 to reduce long working hours. However, work style reforms largely depend
on workers’ and companies’ awareness and abilities. This study aimed to develop the Work Style
Reform scale to assess the competencies required for work style reform and to examine its validity
and reliability. This study was conducted with a diverse sample of 1,641 Japanese workers, and
17 questions across three subscales—Work Style, Personal Style, and Work Environment—were
developed. After a response bias analysis, some items were discarded based on an exploratory
factor analysis; the reliability coefficients were calculated; and a confirmatory factor analysis was
performed. The convergent and discriminant validity were evaluated through a multi-trait multi-
method analysis. Finally, nine questions remained. Construct validity, reliability and convergent
validity were sufficient for all Subscales, and discriminant validity was sufficient only for Work
Style. In conclusion, while Work Style was sufficient, issues remained in other subscales. To improve
the accuracy of them in the future, it is necessary to examine the validation of discriminant validity

using different indicates and the addition of new items to the smallest subscale; Personal Style.
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Introduction

Japan is well-known for its industriousness, and its pro-
portion of workers working long hours is higher than those
in Western countries” 2. Meanwhile, following a young
worker’s suicide in 1991 due to being overworked, Japan
has been employing various measures for over a quarter
of a century to prevent health problems attributed to over-
work®. In 2014, the Japanese government enacted the “Act
Promoting Measures to Prevent Death and Injury from
Overwork™ as a countermeasure against health problems
caused by overwork. Furthermore, as a more concrete
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countermeasure, the “Work Style Reform Law”, which
mandates penalties for infractions, was effectuated in April
2019. Before this law was enacted, the limit for overtime
in a month was 45 h and that for overtime in a year was
360 h. However, there was a “special clause” in this stan-
dard. Only for temporary cases, overtime hours per month
were allowed to exceed 45 h for half of the year, and no
upper limit was set. In many Japanese companies, this case
was not a temporary situation, but the norm. Subsequently,
the Work Style Reform Law established working hour
limits for special clauses as well”. The limits were set at
less than 100 h for the total overtime and days off work
in a month, and no more than 80 h for the average sum
of overtime and days off work in two to six consecutive
months. Furthermore, the upper limit for overtime hours
worked in a year was set at 720 h or less. Therefore, strict
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reduction of working hours is currently required to ensure
that those standards are not exceeded.

Another area of focus in the work style reform is “work-
life balance”, which refers to the harmony of work and
life. While fulfilling work responsibilities, employees
should be able to have personal time for childcare, nurs-
ing care, and self-development®. In Japan, the dependent
population index is increasing due to the low birthrate
and aging population. Therefore, it is essential for women
to be employed in order to secure the workforce, and the
population of working women is increasing”. However,
in Japan, women bear a heavy burden of housework and
childcare, whereas men spend more hours at work and less
for housework and childcare®. Thus, among women, the
employment rate declines in their 30s because they tend
to focus on childbearing/childrearing, compared to before
and after this age”). Therefore, both men and women need
working conditions that allow them to balance work and
family, which is one of the reasons why work-life balance
is attracting attention as the goal of work style reform.

Studies on work style reform have only focused on
doctors and other medical professionals, and to the best of
our knowledge, no studies have been conducted on work
style reform for general occupations thus far. Although
Nakashima ef al.’s study on work style reform for physi-
cians focuses on work time management on the employer
side, it does not mention time management on the employee
side or work-life balance”. A study on work time and labor
productivity reported that there was no difference in labor
productivity between those who worked 40-50 h and those
who worked more than 50 h, after adjusting for work en-
gagement'”. This finding suggests that time inefficiencies
attributable to employees may lead to longer work hours.

The Ministry of Health, Labour and Welfare (MHLW)
published “Toward the realization of work style reform”,
which states that both employers and workers need to act
together to realize work style reform'". They also suggest
the need for greater awareness among workers to improve
not only their working style but also their resting period'?.
In other words, the realization of work style reform largely
depends on the abilities and awareness of both workers
and employers. An imbalance between the two would
inevitably make it difficult to achieve a work style reform.

Based on the above, we have developed a conceptual
diagram for work style reform, as shown in Fig. 1. To
further promote the realization of work style reform, it is
necessary to develop indicators that assess the degree to
the realization of work style reform and highlight the prob-
lems. We therefore developed the “Work Style Reform
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Fig. 1. Conceptual diagram of Work Style Reform Scale.

Scale” (WSRS) for evaluating work time management and
work-life balance, which are necessary for the realization
of work style reform. This study aimed to verify the reli-
ability and validity of the WSRS.

Subjects and Methods

Study design and participants

This cross-sectional study included workers at five
companies in Tokyo, Osaka, Shizuoka, and Kagoshima,
where the co-authors are employed as a contracted
industrial physician. The companies belonged to produc-
tion-, information technology-, medical equipment-, and
precision equipment-related industries. We explained the
research objectives to the participants prior to the study
and obtained consent from their companies’ health and
safety committees. Participation in this study was volun-
tary. Questionnaires were administered to workers in 2020
by representatives of each company. The workers were
instructed to fill out the questionnaires, and completed
questionnaires were collected by the representatives at a
later date.

Participants’ characteristics

Of the 1,991 workers, 1,714 workers responded to the
survey. First, we excluded participants with missing data
on sex or age (n=8). After calculating the deficiency rate,
we excluded participants (n=65) with missing data on
the WSRS. Finally, 1,641 workers (1,268 men and 373
women; Mg [SD]=41.9 [11.8], age range; 18-71) were
included in the analyses. The valid response rate was
82.4% (breakdown for five companies; 92.0, 74.7, 57.9,
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86.6, and 88.3). Appendix 1 shows characteristics; indus-
tries, occupations, work schedule, and employment status
of participants by gender.

Development of the WSRS
Definitions of the concepts of work style, personal style,
and work environment

To establish the scale constructs, experienced scale de-
velopers familiar with the COSMIN checklist, researchers
who had worked for the Ministry of Health, Labour and
Welfare, and industrial physicians who have experience
interviewing long workers were included in the research
members. In addition, we received advice from psycho-
metricians experienced in questionnaire development and
experts on work style reform laws.

The WSRS consists of three subscales, which are
deemed necessary for work style reform: Work Style,
Personal Style, and Work Environment. Work Style
evaluates an individual’s ability to avoid overtime work
by completing their tasks within the prescribed working
hours or in a planned manner. Personal Style, in contrast,
evaluates one’s ability to maintain a good work-life bal-
ance, such as by not working on days off, getting sufficient
rest to alleviate accumulated fatigue, and enjoying leisure
time. Therefore, although weekdays and days off differ,
both require planning to spend time efficiently. Imura et
al. developed a 19-item Japanese scale to evaluate time
management skills based on a systematic review of previ-
ously developed time management scales in English'®.
They then performed a factor analysis and derived three
subscales: Time Estimation, Time Utilization, and Taking
each moment as it comes. While creating the questions for
the WSRS, we referred to and modified their questions to
reflect time management in work style reform. Finally, the
subscale Work Environment evaluates the work environ-
ment. The MHLW has been promoting diverse and flexible
work styles and work interval systems among businesses
to realize work style reforms. However, the impact of
the work environment differs greatly with employees’
departments or project groups, even within the same of-
fice. Therefore, for this subscale, we developed items for
employees to evaluate their work environment in terms of
discretion, workload, allocation, and securing of human
resources.

Development of items and response options

Work Style. To work efficiently and complete tasks on
time, workers must have time management skills. Claes-
sens et al. define time management as “the behavior of
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using time effectively to achieve goals”14). For Macan
et al., the specific time management techniques include
priorities, planning, goal setting, attitude toward time, and
ingenuity'>. Therefore, the following items under Work
Style regarding work prioritization, planning, and goal set-
ting were developed: “I prioritize and plan my work™ (w-
2); “I adjust the amount of work I am responsible for” (w-
3); “I try to work with a fixed deadline” (w-5); “I prepare
for everything as early as possible” (w-6). In addition,
the following items were created to assess attitude toward
and ingenuity about time: “I try to finish my work within
working hours” (w-1); “I try to reduce my working hours”
(w-4); and “I do not interrupt my work to do something
unrelated to my work” (w-7).

Personal Style. Some of the items developed by Imura
et al. include “I try to go to bed early and get up early on
weekends,” “I make plans for weekends,” and “I try not
to be lazy on weekends”'®. Referring to these items, five
items on time management during days off were devel-
oped: “I spend my leisure time in a meaningful way” (p-
1); “I practice stress reduction methods” (p-2); “I try not
to bring work home” (p-3); “I try not to be lazy on my
days off” (p-4); and “I try to wake up at the same time on
weekdays as on weekends” (p-5).

Work Environment. We developed the following item
statements regarding various work styles and staffing;
“My office assigns work to employees according to their
abilities”. (e-1); “I am given appropriate discretionary
authority in my office” (e-2); “I am given an appropriate
workload in my office” (e-3); “My office is well-staffed”
(e-4); and “It’s easy to get paid leave at my office” (e-5).

Appendix 2 shows the list of questions on the WSRS.
Respondents were given the following instruction: “Please
select the most appropriate options for the following ques-
tions”. All items are endorsed on a 5-point Likert scale: (1)
always, (2) often, (3) sometimes, (4) rarely, and (5) never.
The items are reverse-scored from 4 (always) to 0 (never),
and higher scores indicate better ability to work efficiently.

Verifying the reliability and validity of the WSRS
Response bias, reliability, and construct validity

We analyzed the ceiling effect, floor effect, skewness,
and kurtosis to check for response bias. The reliability of
the three subscales was verified using McDonald’s « coef-
ficient'®. If only two items remained within one subscale,
Spearman-Brown’s coefficient was used instead of it'”.
Exploratory factor analysis (maximum likelihood method)
and confirmatory factor analysis were performed to inves-

tigate and verify construct validity.
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Hypotheses for convergent and discriminant validity

We used the “Planning” and “Active Coping” subscales
of the Brief Coping Orientation to Problems Experienced
(Brief-COPE) to compare the Work Style subscale with.
The Brief-COPE, developed by Carver ef al., can measure
a wide range of stress-coping mechanisms'® '?). Although
the Japanese version of the Brief-COPE developed by

20), it is one of the most

Otsuka ef al. has some limitations
commonly used coping scales and is also used when sur-
veying workers?"” ??. Coping is defined as the process of
cognitive and behavioral efforts to deal with a request that
is rated as beyond an individual’s resources®>. Therefore,
we considered that it could be approximated work time
management as a behavioral effort to handle a request such
as overwork, in particular, the Brief-COPE’s “Planning”
and “Active Coping” subscales to be suitable comparison
subscales for the WSRS’s Work Style subscale which
includes items on work planning and innovations related
to coping with and coordinating work.

The Athens Insomnia Scale (AIS) and Mental Compo-
nent Summary (MCS), calculated from the Short Form-8
(SF-8), were used as comparison scales for Personal Style.
Sleep accounts for most of the resting time and is strongly
associated with mental health®. The AIS was developed
based on the diagnostic criteria for insomnia established
by the International Statistical Classification of Discases
and Related Health Problems-10 (ICD-10). It is one of
the most widely used insomnia scales® ?®. The SF-8 is a
comprehensive scale that measures health-related quality
of life. The MCS is the SD score of mental functioning
calculated from the SF-8, which is comparable to the na-
tional norm?”). Therefore, to assess whether employees are
getting adequate rest, the AIS and MCS were considered
suitable comparison scales for the Personal Style subscale.

The Perceived Stress Scale (PSS) and the Work-Family
Negative Spillover Scale (WFNS), a subscale of the Japa-
nese version of the Work-Life Balance Scale (SWING-J),
were used as comparison scales for the Work Environment
subscale. The PSS is comprehensive and one of the most
useful measures of stress’® ??). The items express the
state in which an individual feels that the demands of the
environment exceed their coping capacity. The SWING-J
scale was developed by Shimada ez al’”. Shimada ez al.>”
has developed many psychological scales for Japanese
workers. The WFNS subscale of the SWING-J assesses
the negative impact of work on family. It is positively cor-
related with job demands and negatively correlated with
workplace support. Therefore, the PSS and WFNS were
considered suitable comparative measures for the Work
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Environment subscale.

To evaluate the convergent validity of the WSRS, we
hypothesized that there is a moderate correlation between
each comparison scale. We predicted the correlation coef-
ficients (r) between Work Style and Planning, Work Style
and Active Coping, Personal Style and AIS, Work Envi-
ronment and PSS, and Work Environment and WENS to
be —0.5<r<—0.3 and between Personal Style and MCS to
be 0.3<r<0.5. For discriminant validity, we hypothesized
that all correlation coefficients (r) between the scales ex-
cept for the comparison scales to be —0.3<r<0.3.

Statistical analysis

We employed the maximum likelihood method with
Promax rotation for the exploratory factor analysis. The
cutoff value for the factor loadings was 0.4 or higher,
based on Pett’s recommendation®”. In confirmatory factor
analysis, Goodness of Fit Index; GFI, Adjusted Goodness
of Fit Index; AGFI, Comparative Fit Index; CFI, Root
Mean Square Error of Approximation, RMSEA, Akaike’s
Information Criterion; AIC and Consistent Akaike’s
Information Criterion; CAIC were used as indices for
comparing model fit. For the RMSEA, we also referred
to the cutoff values; <0.05, recommended by Browne and
Cudeck™. Pearson’s correlation coefficient was used for
the correlation analysis, and an unpaired ¢-test was per-
formed for the Good-Poor analysis. The scale’s reliability
was assessed using McDonald’s omega coefficient. In case
that the number of question items comprising the scale was
only two, Spearman—Brown’s coefficient was used instead
of it'”. For the reliability value, 0.7 or higher was consid-
ered acceptable, based on the report of Fabrigar et al’>.

All analyses were performed using IBM SPSS Version
22 and 28, and IBM SPSS Amos Version 22 (IBM Corp.,
Armonk, NY, USA) for Windows. A two-sided p-value
<0.05, was considered statistically significant.

Results

Missing rate and response bias

Table 1 shows the missing rate, M, SD, ceiling effect
(M+1 SD, upper limit 4), floor effect (M-1 SD, lower limit
0), kurtosis, and skewness for each item. As all missing
rates were approximately 1%, there were no items with
significantly high missing rates. The ceiling and floor ef-
fects were assessed for each item, and ceiling effects were
observed for w-1 (4.17) and p-3 (4.08). Since the effects
were mild, the decision to exclude the two items was
based on the overall results.
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Table 1. Characteristics of missing and score distribution for each item

w-1 w2 w3 w4 w5 w6 w7 p-l p-2 p-3 p-4 p-5 e-1 e-2 e-3 e-4 e-5
N 1,691 1,690 1,689 1,685 1,686 1,684 1,684 1,687 1,682 1,683 1,686 1,687 1,685 1,684 1,683 1,681 1,689
Missing (n) 15 16 17 21 20 22 22 19 24 23 20 19 21 22 23 25 17
Missing (%) 0.89 095 101 125 1.19 131 131 113 143 137 119 113 125 131 137 149 1.01
Mean 336 321 238 289 280 276 276 260 229 286 201 204 227 235 224 169 2.60
SD 081 073 1.01 080 08 090 099 102 108 122 110 126 0.89 092 094 1.09 1.13
Ceiling effect  4.17 394 339 3.69 3.66 3.66 375 3.62 337 408 3.11 330 3.16 327 318 278 3.73
Floor effect 255 248 137 209 194 186 1.78 1.58 121 164 091 078 138 143 130 0.60 1.47
Skewness -1.51 -093 -0.37 -0.64 —-0.59 -0.60 —0.46 -0.48 -0.30 -0.85 —-0.01 -0.12 -0.36 -042 -038 0.14 -0.63
Kurtosis 273 156 -022 067 047 0.15 -041 -027 —-049 -0.31 —-0.63 -1.06 020 026 -0.12 -0.77 -0.33
SD: standard deviation.
Exploratory factor analysis Table 2. Factor loadings and communality based on exploratory

An exploratory factor analysis was performed on 17
items. Referring scree plot and the construct of the scale,
the number of factors was set to three. The results of the
first-factor analysis are presented in Table 2. The Kaiser—
Meyer—Olkin measure of sampling was 0.837; Bartlett’s
sphericity test was significant (p<0.001); and the cumu-
lative contribution rate was 38.0%. Items with factor
loadings less than 0.4 were w-3, w-7, p-3, p-4, and p-5.
Of these, w-7, p-3, p-4, and p-5, which had communali-
ties <0.2, were excluded, and a second-factor analysis
was performed on the remaining 13 items. The Kaiser—
Meyer—Olkin measure of sampling was 0.837; Bartlett’s
sphericity test was significant (p<0.001); and the cumula-
tive contribution rate was 47.0%. As the factor loading for
w-3 was less than 0.4 (0.380), it was excluded. The third-
factor analysis was performed on the remaining 12 items.
The Kaiser—-Meyer—Olkin measure of sampling was 0.818;
Bartlett’s sphericity test was significant (»<0.001); and the
cumulative contribution rate was 48.5%. As all question-
naire items had factor loadings >0.4 for one factor, the
exploratory factor analysis was completed. However, since
the communalities of e-4 and e-5 were <0.3, we determine
the exclusions by performing a confirmatory factor analy-
sis.

Item-total correlation analysis and reliability coefficients
The item-total correlation and reliability coefficients for
each subscale are presented in Table 3. The McDonald’s
o coefficient for Work Style and Work Environment
were 0.771 and 0.782, respectively, and the Spearman—
Brown coefficient for Personal Style was 0.779. Thus, all
reliability coefficients were above the cutoff value of 0.7.
Although none of the correlation coefficients were below
0.3, the reliability coefficient of Work Style and Work
Environment were increased after w-1 or e-5 was deleted.

factor analysis; first (top) and final (bottom) factor analysis

Ist factor 2nd factor 3rd factor ~ Communality
First factor analysis
e-3 0.815 —0.032 0.010 0.652
e-2 0.788 —0.006 -0.035 0.594
e-1 0.760 —0.010 —0.021 0.557
e-4 0.490 0.002 0.032 0.256
e-5 0.445 —0.007 0.093 0.240
w-2 —0.085 0.811 —0.044 0.584
w-4 —-0.030 0.720 —0.008 0.497
w-5 0.095 0.622 —0.013 0.436
w-6 —0.006 0.601 0.040 0.381
w-1 —0.002 0.450 0.071 0.234
w-3 0.245 0.368 0.034 0.288
w-7 —0.038 0.335 0.052 0.120
p-1 —-0.029 0.010 0.849 0.708
p-2 0.025 —-0.020 0.741 0.554
p-4 0.051 0.055 0.389 0.195
p-3 0.014 0.046 0.236 0.071
p-5 0.145 0.054 0.182 0.094
Final (fourth) factor analysis
w-2 0.769 —0.062 —-0.019 0.551
w-4 0.718 —0.018 0.000 0.506
w-5 0.654 0.101 —0.003 0.483
w-6 0.589 —0.006 0.045 0.366
e-2 0.009 0.818 —0.019 0.663
e-1 0.007 0.764 —0.008 0.583
e-3 —0.023 0.750 0.048 0.580
p-1 —0.014 —0.045 0.986 0.930
p-2 0.037 0.080 0.618 0.447

Furthermore, when e-5 was deleted, “Reliability coef-
ficient when the item is excluded” of e-4 also increased to
0.822. Therefore, Table 3 also shows the results with e-4
and e-5 deleted.

Industrial Health 2023, 61, 462—474
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Table 3.
coefficient in three subscales; work style, personal style,

Reliability coefficient and item-total correlation

and work environment (two patterns; 5 items and 3 items)

o Reliability coef-
Reliability Item—total .
coefficient correlation .ﬁc1er%t when the
item is excluded
w-1 0.7712 0.397 0.774
w-2 0.645 0.701
w-4 0.603 0.708
w-5 0.542 0.729
w-6 0.533 0.735
p-1 0.779® 0.638
p-2 0.638
e-1 0.7822 0.609 0.729
e-2 0.611 0.731
e-3 0.688 0.693
e-4 0.487 0.779
e-5 0.471 0.786
e-1 0.8222 0.666 0.765
e-2 0.694 0.737
e-3 0.670 0.761

aMcDonald’s o coefficient, PSpearman-Brown coefficient.

Confirmatory factor analysis

Confirmatory factor analyses were performed on 12
items excluding w-3, w-7, p-3, p-4, and p-5, on 11 items
excluding the aforementioned 5 items and w-1, and on 9
items excluding the aforementioned six items and e-4 and
e-5. The results of the goodness of model fit are listed in
Table 4. The six indices—GFI, AGFI, CFI, RMSEA, AIC,
and CAIC—indicate that the best results were obtained
for Model 3 (nine items). Following the RMSEA cutoff
value; <0.05, in particular, only Model 3 was acceptable.
The results of the final exploratory factor analysis (final/
fourth factor analysis), which was conducted again for
the nine-item model, are shown in Table 2. The Kaiser-
Meyer-Olkin measure of sampling was 0.784; Bartlett’s
sphericity test was significant (p<0.001); and the cumula-
tive contribution rate was 56.9%. All the questions had
factor loadings > 0.4 for one factor, and none of the items
had communalities <0.3. Path diagrams for each model are
shown in Appendix 3.

Scores distribution and good-poor analysis

The results of the factor analysis indicated that the ap-
propriate number of items for Work Style, Personal Style,
and Work Environment are 4, 2, and 3, respectively. The
score ranges were 0—16, 0-8, and 0-12, respectively. In
all subscales, higher scores indicate better scores. Partici-
pants’ descriptive statistics for each subscale are shown
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Table 4.
confirmatory factor analysis

The six indices of three model based on

Model 1 Model 2 Model 3
(12 items) (11 items) (9 items)
GFI 0.959 0.968 0.987
AGFI 0.937 0.949 0.975
CFI 0.943 0.957 0.984
RMSEA 0.065 0.060 0.044
AIC 454.651 334.896 142.808
CAIC 627.534 494.604 277.539

GFI: Goodness of Fit Index; AGFI: Adjusted Goodness of
Fit Index; CFI: Comparative Fit Index; RMSEA: Root Mean
Square Error of Approximation; AIC: Akaike’s Information
Criterion; CAIC: Consistent Akaike’s Information Criterion.

Table 5. Characteristics and distribution of scores for the three
subscales
Work style Personal Work
style environment

Number of items 4 2 3
Mean score 11.7 4.9 6.9

SD 2.6 1.9 2.4

Top quartile score 13 6

Median score 12 5

Bottom quartile score 10 4

Maximum score 16 8 12
Minimum score 0 0 0

SD: standard deviation.

in Table 5. The M £ SD scores on Work Style, Personal
Style, and Work Environment were 11.7 £ 2.6, 4.9 £ 1.9,
and 6.9 + 2.4, respectively. The maximum and minimum
values are consistent with the predicted score ranges.

For the Good-Poor Analysis, we performed unpaired
t-tests for the top and bottom quartile groups of each
subscale. There were significant differences (p<0.001)
between the top and bottom quartile groups.

Hypothesis verification for convergent validity and
discriminant validity

Convergent and discriminant validity results based on
multi-trait multi-method analysis are presented in Table 6.
The hypotheses regarding convergent validity were sup-
ported for Work Style, Personal Style, and Work Environ-
ment. For discriminant validity, all the hypotheses were
confirmed for Work Style. However, for Personal Style
and Work Environment, the correlations exceeded the pre-
dicted values in measures other than Planning and Active
Coping.
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Table 6.
Reform scale

Y MATSUMOTO et al.

Convergent validity (shaded area) and discriminant validity (unshaded area) of the Work Style

Work style Personal style Work environment
Planning (Brief-COPE) —0.363* —0.164* -0.207*
(=0.5to —0.3) (-0.3t00.3) (-0.3t00.3)
Active Coping (Brief-COPE) -0.351* —0.244* —0.292*
(=0.5to —0.3) (-0.3t00.3) (-0.31t00.3)
Sleep (AIS) —0.179* —0.417* —0.337*
(-0.3t00.3) (=0.5 to —0.3) (-0.3t00.3)
Mental Component Summary (SF-8) 0.170* 0.353* 0.310%*
(-0.31t00.3) (0.3 t0 0.5) (-0.3t00.3)
Perceived Stress (PSS) -0.267* —0.444* —0.382*
(-0.3t00.3) (-0.3t00.3) (=0.5t0 —0.3)
Work-Family Negative Spillover (SWING-J) —0.117* —0.323* —0.324*
(-0.3t00.3) (-0.3t00.3) (=0.5 to —0.3)

The hypotheses are given in parentheses.

Brief-COPE: Brief Coping Orientation to Problems Experienced; AIS: Athens Insomnia Scale; SF-8: Short Form-8;
PSS: Perceived Stress Scale; SWING-J: Work-Life Balance Scale.
* The Pearson’s correlation coefficients were significant (p<0.05).

Discussion

This study developed a scale to assess the competencies
required for work style reform. The final scale consisted of
9 items and demonstrated acceptable internal consistency
and structural validity. Three main factors were deter-
mined (Work style, Personal style and Work environment)
through EFA. The scale also showed acceptable conver-
gent validity for all subscales, and acceptable discriminant
validity for Work style. To comply with Work Style
Reform Law, although employers are required to increase
the workforce and reduce workloads, employees should
also endeavor to finish their work within the prescribed
time frame. Additionally, work style reform is not realized
unless employees can utilize that time for family and self-
development, even if they are spared from overtime and
have more free time in their daily lives. The scale devel-
oped in this study is novel as it can quantitatively evaluate
work time management and work-life balance to realize
work style reform. Although a scale to measure time
management skills exists, no scale can evaluate it in the
workplace as well as on days off. The WSRS is considered
to help determine the degree to which work style reform
has been realized and to identify problems hindering its
realization by quantifying the time management and work-
life balance necessary to achieve work style reform.

Construct validity; factor loadings, and reliability
In the exploratory factor analysis, the items of Work

Style, Personal Style, and Work Environment were all ex-
tracted with no overlap. Furthermore, the final nine items
all had communalities above 0.3, and their factor loadings
were above 0.4 for only one factor. Thus, the nine-item,
three-factor structure of the WSRS showed sufficient con-
struct validity.

The reliability coefficients of Work Environment were
more than 0.8, indicating sufficient reliability. Since
the reliability coefficients of Work Style and Personal
Style were also above 0.7, they are reliable enough to be
included in the scale. However, since it has been pointed
out that a scale consisted of only two items is undesirable,
Personal Style is required to increase the number of items

in order to obtain sufficient reliability”).

Construct validity, subscale composition details

We examined the subscale composition details of the
extracted factors. The item with the highest factor loadings
in Work Style was w-2. Work Style assesses time manage-
ment at work. The Time Management Scale developed by
Imura ef al. and the Time Management Behavior Scale
and Time Management Questionnaire, which were used as
references in developing the scale, both include concepts
related to “planning” and “priority”!* 15 3% Therefore,
the subscale “Work Style”, which is dominated by item
w-2, pertains to work-related priorities and planning and is
suitable for measuring the competencies needed to realize
work style change.

For Personal Style, although only two items were in-
cluded, the factor loadings for p-1 were remarkably high,
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and this item alone may represent this subscale in general.
This subscale evaluates the awareness taken to enhance
one’s living time (days off), to realize work-life balance.
Regarding living time, the Charter states that “working
people can make their health maintained, and they can also
spend quality time with family and friends as well as have
time for self-development and participation in community
activities”®. In other words, enriching work-life balance
includes not only taking vacations (rest) but also engaging
in self-development. Therefore, we deem the subscale Per-
sonal Style suitable for comprehensively evaluating work-
life balance.

Finally, for Work Environment, while the item with the
highest factor loadings was e-2, items e-1 and e-3 also
showed high loadings of 0.7 or higher. The International
Labor Organization (ILO) urges countries to “improve
working conditions to achieve work style reform™?); these
include reducing overtime and implementing flexible
measures for work planning. Appropriate discretion, staff-
ing, and workload, which are included in this subscale, are
essential to improve working conditions, according to the
ILO. Therefore, this subscale is also considered suitable
for evaluating respondents’ work environments, based on
which measures for the realization of work style reforms
can be employed.

Among the three models, the GFI, AGFI, and CFI were
all closest to 1 in Model 3, and the AGFI was a close ap-
proximation of the GFI. Additionally, the AIC and CAIC
demonstrated the lowest values. These findings suggest
that Model 3 is the best fit.

Convergent validity and discriminant validity

As for the convergent validity based on the multi-
trait multi-method analysis, all the subscales showed the
expected degrees and directions regarding correlations.
As for the discriminant validity, while our hypothesis
was confirmed for Work Style, indicating sufficient valid-
ity, some issues remained for Personal Style and Work
Environment subscales. We examined the cause of the
unexpected correlation between sleep and MCS, and the
work environment. Previous studies have reported that
poor work environments are associated with insomnia and
mental health problems among workers®*®. However,
to the best of our knowledge, the health-related items on
the scale have never been reported to not correlate with
the work environment because the work environment is
related to various physical and mental health outcomes.
Therefore, paradoxically, the results of this study are un-
avoidable.
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The unexpected correlation between Perceived Stress
and WENS and Personal Style could be explained as fol-
lows. The PSS assesses perceived stress that cannot be
controlled by an individual but is distinguishable from
other physical and mental symptoms®**". Meanwhile,
PSS can also assess stress caused by the interaction be-
tween an individual and their environment*?. Therefore,
Personal Style might have been more strongly correlated
than expected due to a partial interaction between workers
and their work environment. Further, the WFNS is a sub-
scale of the SWING-J, which focuses specifically on stress
caused by one’s work environment. However, since the
scale also includes items related to time spent with family
and friends outside of work, the correlation with Personal
Style may have been greater than expected. In either case,
the factor structure and correlations that were generally
expected were confirmed, and we believe that the WSRS
is sufficiently reliable and valid.

Limitations

There are some limitations in this study. First, the
sample size of women was smaller than that of men. Be-
cause Japanese women bear a heavy burden of housework
and childcare, work styles reform is also important for
them. Second, since there is little information of job type,
the representativeness of Japanese workers is unclear.
Third, this was a cross-sectional study that involved a self-
administered survey. Fourth, only partial discrimination
was demonstrated for Personal Style and Work Environ-
ment. Finally, other forms of validity (cross-cultural
validity, other ways to assess convergent and discriminant
validity etc.) and reliability (e.g., test-retest reliability,
and additional number of items for subscales with fewer
items) should be also examined. Therefore, in the future,
the sample size should be increased, and the discriminant
validity should be verified using another measure. Fur-
thermore, the reliability coefficients need to be calculated
again using the latest methods.

Conclusions

In this study, the nine-item WSRS demonstrated suf-
ficient construct validity and convergent validity, whereas
discriminant validity for Personal Style and Work Envi-
ronment were inadequate. The discriminant validity was
also satisfactory for Work Style. Reliability was also satis-
factory, but the number of items for Personal Style should
be increased since there were only two items. In Japan,
particularly, it is necessary to evaluate the effects of work
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style reform as it is being promoted. Although our findings
suggest that the WSRS scores can be used as a basis to
implement strategies that contribute to health and research
activities in the industrial field in Japan, further verifica-
tion of reliability and validity is required for generalizing
these findings.
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Appendix 1.
Characteristics of the participants by gender
Male Female
Total
n % n %
All 1,641 1,268 77.3 373 22.7
Industries White-collars 573 390 68.1 183 31.9
Blue-collars 689 591 85.8 98 14.2
Unknown 379 287 75.7 92 243
Occupations Managers 204 190 93.1 14 6.9
Non-managers 1,295 975 75.3 320 24.7
Unknown 142 103 72.5 39 27.5
Work schedule Day work 988 718 72.7 270 27.3
Shift work 644 544 84.5 100 15.5
Unknown 9 6 66.7 3 333
Employment status ~ Regular 762 583 76.5 179 23.5
Irregular 123 80 65 43 35.0
Unknown 756 556 73.5 125 16.5

Industrial Health 2023, 61, 462—474



DEVELOPING SCALE FOR WORK STYLE REFORM 473

Appendix 2.

List of items on the Work Style Reform Scale

Work style w-1 Ttry to finish my work within working hours. (%7 Ff ] NI AL S 2 #5520 T T %)

w-2 1 prioritize and plan my work. ({15 B JENHA A DU CL BT IYI2HED T S)

w-3 I adjust the amount of work I am responsible for. (11243 5B m A 4L L T\ %)

w-4 1 try to shorten my working hours. (YRR FTE D720 D LRZL T D)

w-5 I try to work with a fixed deadline. (]BEZ e CEREIZIDA T LI T 5)

w-6 I prepare for everything as early as possible. (TS 43 # % Ffo THOIZHEAiZ T 5)

w-7  Tdon’t interrupt my work to do something unrelated to my work. (fE3E% HHFT L CAESHCMEBI R 2 LI L 2w
Personal style  p-1  Tspend my leisure time in a meaningful way. (%A ZFRI\TL T 5)

p-2 I practice stress reduction methods. (AN AfEHEZ FEEEL TV 5)

p-3  Ttry not to bring work home. (A AL HEFFLIFHRNINIIL T1D)

p-4 Tty not to be lazy on my days off. ((RADHIZY T8 7T E RN EHIL T 5)

p-5  Itryto wake up at the same time on weekdays as I do on weekends. (RHOHIH 2 BRY)SFHE RURE B IK 522912 T %)
Work environ- e-1 My office assigns work to employees according to their abilities. (k35 TIXH A DBETINZH AL EDTEIL T D)
ment e-2  1am given appropriate discretionary authority in my office. (k¥ ClE M) 23 EHMEDTT- 2 SN TV 5)

e-3  Tam given an appropriate workload in my office. (k¥ Tl MY 2K mATH- 2 HN TN 5)

e-4 My office is well-staffed. (k3% TIE A TFILEN T %)

e-5  It’s easy to get paid leave at my office. (i35 CIZRIEDSTUAFL 2T\ Y)
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Appendix 3.

Path diagrams of three models
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