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Abstract: There is a drive to support workers in Japan undergoing medical treatment who wish
to continue working, known as the work—treatment balance. This support for the work—treatment
balance is expected to boost their mental health. This study examines the relationship among the
work—treatment balance, job stress, and work engagement. This study was conducted in December
2020 in Japan, with 27,036 participants. We divided the participants into three groups by the receipt
state of support for work—treatment balance: control group (do not need support), unsupported
group, and supported group. The scores on the parameters of the job content questionnaire and
the Utrecht Work Engagement Scale (UWES-3) were compared among groups using a multilevel
regression with age-sex or multivariate-adjusted models. In the two models, the job control score of
the unsupported group was significantly lower than that of the control group. The two social support
scores of the supported group were significantly higher than those of the control group. The scores on
the UWES-3 of the unsupported group were significantly lower than those of the control group. The
support of work—treatment balance for workers could have a positive impact on their mental health.
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Introduction

Fitness to work (FTW), the process of assuring that an
employee can complete a task without risk to their health
and safety or those of others, is one of the occupational
health issues. In Japan, support for the return to work
(RTW) or FTW in the workplace has been promoted for
workers with mental health disturbances such as depressive
disorders since early 2000 ?. In recent years, systems to
support balance between working life and medical treat-
ment (the work—treatment balance) have been promoted to
reinforce FTW for workers with various chronic diseases,
including cancer, brain disease, and intractable diseases.
There is a widespread movement to support workers will-
ing to continue working while receiving treatment for their
chronic diseases?.

The development and reinforcement of occupational
health services (OHS) at the national level play an import-
ant role in ensuring sustainable health, well-being, and
work engagement for workers®. As one of the OHS to ad-
dress workers’ health and work capacity, support for work—
treatment balance is also promoted through cooperation
among workers, workplace staff, occupational physicians,
and attending physicians. When sharing information among
these stakeholders, employment considerations such as
changing the work location or the work content and short-
ening the working hours according to the worker’s condi-
tion will be considered. In addition, the support related to
the mental health of workers receiving support for work—
treatment balance is considered important®.

Japan is one of the countries where OHS are provided in
many enterprises, partly because OHS systems are regulat-
ed by the law®. However, the allocation rules pertaining to
professionals and staff responsible for OSH, such as eligi-
bility requirements and number of staff, stipulated by Ja-
pan’s Occupational Safety and Health Law differ by the
company size, and therefore it is necessary to consider the
company size when assessing the support for work-treat-
ment balance. In detail, a company with 1,000 or more em-
ployees must employ a full-time occupational physician, a
full-time health officer, and a few health officers who con-
currently perform other duties. A health officer is a national
qualification. A company with 50 or more employees must
have a part-time occupational physician and one or more
health officers who concurrently perform other duties. Fur-
ther, a company with 10 or more employees must appoint a
health promoter who has been trained in occupational
health. Meanwhile, workplaces with less than nine employ-

ees do not need to appoint a worker in charge of occupa-
tional health®. Therefore, promoting and enhancing various
occupational health programs, including the support for
work-treatment balance, may be based on the company
size”.

The coronavirus disease 2019 (COVID-19) pandemic
has had a major impact on health, life style, and work® %,
People with chronic diseases are concerned about the risk
of severe acute respiratory disease due to the COVID-19
infection''?. Additionally, they have faced the risk of their
diseases worsening due to interruption of treatment, or
have suffered a deterioration of their physical and mental
health status due to numerous restrictions on daily living
and work practice related to COVID-19, including social
distancing and self-quarantine'* 'Y, From these aspects, the
work—treatment balance of workers with chronic diseases
could be important for reducing mental distress by enabling
them to continue work.

Increased job stress and decreased work engagement
may contribute to increased risks for diseases (e.g., cardio-
vascular diseases) and unhealthy conditions, and these
have become occupational health issues in many coun-
tries'> 9. We focused on the work—treatment balance and
job stress and hypothesized that workers who receive sup-
port for the work—treatment balance will have lower job
stress and higher work engagement. We used data from the
Collaborative Online Research on Novel-coronavirus and
Work study (CORONaWork study) to clarify the relation-
ship among the work—treatment balance, job stress, and
work engagement. We believe that the relationships among
the work-treatment balance, job stress, and work engage-
ment could differ by the characteristics of the company,
especially company size. We aimed to evaluate these rela-
tionships according to company size.

Subjects and Methods

Study design and setting

We conducted a prospective cohort study by a research
group consisting of the University of Occupational and En-
vironmental Health, the CORoNaWork study. This study
was conducted as a self-administered questionnaire survey
by a Japanese Internet survey company (Cross Marketing
Inc. Tokyo) from December 22 to 25, 2020. Incidentally,
during the baseline survey, the number of COVID-19 infec-
tions and deaths were overwhelmingly higher than in the
first and second waves; therefore, Japan was on maximum
alert during the third wave.

This study design is a cross-sectional study using a part
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of a baseline survey of the CORoNaWork study. Fujino et
al. introduced the details of this study protocol'”.

Participants

Participants were aged between 20 and 65 and were
working at the time of the baseline survey. A total of 33,087
participants, who were stratified by cluster sampling by
gender, age, region, and occupation, participated in the
CORoNaWork study. Of this total number, only 27,036 re-
sponses were eligible for the analysis.

Questionnaire

The questionnaire items used in this study were de-
scribed in detail by Fujino et al.'” We used questionnaire
data on sex, age, educational background, area of partici-
pants’ residence, occupation, company size where partici-
pants work, working hours per day, family structure, the
receipt state of support for work—treatment balance,
work-related questionnaires like the Japanese version of
the Job Content Questionnaire (JCQ)'": !9, and the three-
item Japanese version of the Utrecht Work Engagement
Scale (UWES-3)%-2b,

Regarding the receipt state of support for work—treat-
ment balance, we asked, “have you received any support
from your company to continue working in your current
health condition?”. The responses were the following three
options: Not necessary (those who do not need that sup-
port), No, I do not receive despite I need the support (those
who need that support but were not receiving it), and Yes, |
do (those who needed that support and were receiving it).

The JCQ, developed by Karasek, is based on the job de-
mands—control (or demand—control-support) model'®. The
reliability and validity of the Japanese version of the JCQ
were demonstrated by Kawakami et al.'” We used a short-
ened version of the 22 items in the JCQ, in which each item
was rated on a 4-point scale (1 = strongly disagree, 4 =
strongly agree). The JCQ includes a five-item job demands
scale (score range 12-48, Cronbach’s alpha in the present
sample = 0.63), a nine-item job control scale (score range
24-96, Cronbach’s alpha in the present sample = 0.74), a
four-item supervisor support scale (score range 4-12,
Cronbach’s alpha in the present sample = 0.94), and a four-
item coworker support scale (score range, 4-12; Cron-
bach’s alpha, 0.90).

The three-item Japanese version of the Utrecht Work En-
gagement Scale (UWES-3) was used to assess work en-
gagement® 2D, The items of the UWES-3 were selected
from among those included in the UWES-9. The UWES-3
has been validated in five countries, including Japan, and
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includes measures of vigor (one item), dedication (one
item), and absorption (one item), with each item measured
on a seven-point response scale ranging from 0 (never) to 6
(always/every day). Overall scores on the UWES-3 (range:
0-6) were calculated by averaging the individual item
scores.

Outcomes and measures

We used the scores on the four parameters of the JCQ
and UWES-3 as outcome variables. We divided the partici-
pants into three groups according to the receipt state of sup-
port for work—treatment balance: control group (those who
do not need support), unsupported group (those who need
support but were not receiving it), and supported group
(those who needed support and were actually receiving it).
These variables were used as the exposure variables.

The following items, surveyed using a questionnaire,
were used as confounding factors. Sex, age (20-29 yr, 30—
39 yr, 4049 yr, 50-59 yr, >60 yr), and educational back-
ground (junior or senior high school, junior college or vo-
cational school, university, or graduate school) were
personal characteristics. Occupation (regular employees,
managers, executives, public service workers, temporary
workers, freelancers or professionals, others), company
size where participants worked (< 9 employees, 1049,
50-99, 100-499, 500-999, 1,000-9,999, > 10,000), work-
ing hours per day (< 8h/d, 8< and<9h/d, 9 <and < 11h/d, >
11h/d) were used as work-related factors. In addition, the
prefecture of participants’ residence participants was used
as another variable.

Statistical method

First, to analyze the relationships between the four scales
of the JCQ or UWES-3 and the three groups according to
the receipt state of support for work—treatment balance, we
used a multilevel mixed-effects regression with the two
models nested in the prefecture of residence as random ef-
fects. The two models were analyzed for each predictor
variable. In the age-sex adjusted model, we treated the
three groups, age, and sex as fixed effects and treated the
prefecture of residence as random effects. In the multivari-
ate model, we added educational background as personal
characteristics, occupation, company size where partici-
pants work, working hours per day as work-related vari-
ables to the fixed effects of the age-sex adjusted model.

Second, to analyze these relationships according to com-
pany size, we performed multilevel mixed effects regres-
sions using two models for the four classifications (<9 em-
ployees, 10—49, 50-999, > 1,000) based on the sizes of the
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Assessed for eligibility
(n=33,087)

Withdrawal (n=6,041)
» These participants were determined to have
4 invalid responses.

Eligible participants
for CORoNaWork study
(n=27,036)

Group classification according to the receipt state to support balancing between working life and

medical treatment (the work—treatment balance)

No, I do not receive

Not necessary despite I need the support Yes, I.do
v v
Control group Unsupported group Supported group
(n=20,261) (n=4,298) (n=2,477)

Fig. 1. Flow chart of the selection of the study sample.

companies where participants worked. In the multivariate
model, we added educational background as personal char-
acteristics and occupation and working hours per day as
work-related variables to the fixed effects of the age-sex
adjusted model.

In all tests, the threshold for significance was set at
»<0.05. We used Stata/SE Ver.15.1 (StataCorp LLC, Sta-
tion College, TX, USA) for statistical analyses.

Results

Participants and descriptive data

A total of 20,261 participants answered that they did not
need any support for the work—treatment balance because
of their current good health condition. A total of 4,298 an-
swered that they needed support for the work—treatment
balance but were not receiving it, and 2,477 answered that
they needed the support and were receiving it (Fig. 1).

Table 1 displays the characteristics of the three groups
according to the receipt state of support for work—treatment
balance. The supported group had a high proportion of
women, college graduates, and those working less than 9
hours a day, and those belonging to company size with
>1,000 employees. The proportion of the participants in the
unsupported group who needed that support tended to grad-

ually decrease as company size increased. However, the
proportion was 59.4% in companies with 1,000-9,999 em-
ployees, and 56.1% in companies with >10,000 employees.
The unsupported group was the proportion of junior high
school or high school graduates and those belonging to a
company size between 10 and 500 employees.

Comparison of the scores on the JCQ subscales among the
groups

The scores on the JCQ subscales among the groups were
compared according to the receipt state of support for
work—treatment balance. In the supported group, the mean
scores for supervisor support and coworker support were
the highest at 10.9 (2.7) and 11.1 (2.4) in the three groups.
In the unsupported group, the mean score (SD) of the job
demands was the highest of 32.5 (6.1), and those of the Job
control, the supervisor support and the coworker support
were the lowest of 60.9 (11.6), 8.7 (3.1), and 9.5 (2.8) (Ta-
ble 1).

We statistically compared each subscale score of the
JCQ among the groups by the receipt state of support for
work—treatment balance (Table 2). The job demand scores
for supported and unsupported groups were significantly
higher than those of the control group in both age-sex and
multivariate adjustment models (all p<0.001). There was
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Table 1. Characteristics of participants in each group according to the receipt state of support for work—treatment balance

Groups by the receipt state of

Ttems Total the support for the work—treatment balance
Control Unsupported Supported
n (%) / M(SD) n (%) /M (SD) n (%) /M (SD) n (%) /M (SD)

n 27,036  (100.0) 20,261 (100.0) 4,298  (100.0) 2,477  (100.0)
Sex

Male 13,814 (51.1) 10,476 (51.7) 2,171 (50.5) 1,167 (47.1)

Female 13,222 (48.9) 9,785 (48.3) 2,127 (49.5) 1,310 (52.9)
Generation

20-29 yr 1,905 (7.0) 1,352 6.7) 316 (7.4) 237 (9.6)

30-39 yr 4,858 (18.0) 3,481 (17.2) 817 (19.0) 560 (22.6)

40-49 yr 8,011 (29.6) 5,980 (29.5) 1,334 (31.0) 697 (28.1)

50-59 yr 9,012 (33.3) 6,809 (33.6) 1,457 (33.9) 746 (30.1)

>60 yr 3,250 (12.0) 2,639 (13.0) 374 8.7) 237 (9.6)
Educational background

Junior or senior high 7321 (7.1) 5477 (27.0) 1218 (283) 626 (25.3)

schools

Junior college or vocational ¢ o)) o) o) 4826  (23.8) 1,10l (25.6) 617  (24.9)

school

University or graduate

13,171 (48.7) 9,958 (49.1) 1,979 (46.0) 1,234 (49.8)

school
Occupation

Regular employee 12,575 (46.5) 9,141 (45.1) 2,220 (51.7) 1,214 (49.0)

Manager 2,541 9.4) 1,947 9.6) 394 9.2) 200 (8.1)

Executive 862 (3.2) 722 (3.6) 56 (1.3) 84 (3.4)

Public service worker 2,810 (10.4) 2,090 (10.3) 420 9.8) 300 (12.1)

Temporary worker 2,894 (10.7) 2,160 (10.7) 489 (11.4) 245 9.9)

Freelances or professional 4,454 (16.5) 3,491 (17.2) 591 (13.8) 372 (15.0)

Other 900 (3.3) 710 (3.5) 128 (3.0) 62 (2.5)
Company size

<9 employees 6,165 (22.8) 4,865 (24.0) 830 (19.3) 470 (19.0)

10-49 employees 4,390 (16.2) 3,243 (16.0) 755 (17.6) 392 (15.8)

50-99 employees 2,550 9.4) 1,879 9.3) 437 (10.2) 234 9.4)

100-499 employees 5,156 (19.1) 3,822 (18.9) 893 (20.8) 441 (17.8)

500-999 employees 1,997 (7.4) 1,433 (7.1) 355 (8.3) 209 (8.4)

1,000-9,999 employees 4,719 (17.5) 3,472 (17.1) 741 (17.2) 506 (20.4)

>10,000 employees 2,059 (7.6) 1,547 (7.6) 287 6.7) 225 9.1)
Working hours per day

<8h/d 5,334 (19.7) 4,142 (20.4) 682 (15.9) 510 (20.6)

8<and<9h/d 14,848 (54.9) 11,175 (55.2) 2,252 (52.4) 1,421 (57.4)

9<and<I1h/d 5,541 (20.5) 4,055 (20.0) 1045 (24.3) 441 (17.8)

>11h/d 1,313 4.9) 889 4.4) 319 (7.4) 105 (4.2)
Job contents questionnaire

Job demands 30.1 (5.9) 29.5 5.7 32.5 6.1) 30.4 (5.6)

Job control 63.4 (11.5) 63.9 (11.6) 60.9 (11.6) 63.9 (10.9)

Supervisor support 10.0 3.0) 10.2 (3.0) 8.7 (3.09) 10.9 2.7

Coworker support 10.5 (2.6) 10.6 (2.6) 9.51 (2.8) 11.1 (2.4)
g:::h; Work Engagement 24 (15) 25 (15) 20 (15) 26  (1.6)

Control group comprised those who did not need support for work—treatment balance; unsupported group comprised those who
needed support but were not receiving it; supported group comprised those who needed support and were actually receiving it.

Industrial Health 2023, 61, 056—067
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Table 2. Comparison of the scores on the JCQ subscale and the UWES-3 for each group according to the receipt
state of support for work—treatment balance

Parameters

Group

Sex-age adjusted

Multivariate *

Coef. 95%CI p Coef. 95%Cl p
JCQ subscales
Job Supported 0.81 [0.57 - 1.05] <0.001 0.78 [0.55-1.01] <0.001
demands Unsupported 2.92 [2.73 -3.11] <0.001 2.69 [2.51 —2.88] <0.001
Control Reference Reference
Job control  Supported 0.39 [-0.09 — 0.86] 0.111 0.57 [0.12-1.02] 0.013
Unsupported -2.78 [-3.16 — —2.41] <0.001 -2.32 [-2.67 ——1.96] <0.001
Control Reference Reference
Supervisor  Supported 0.70 [0.58 — 0.82] <0.001 0.66 [0.54 - 0.78] <0.001
support Unsupported —1.45 [-1.55--1.36] <0.001 -1.42 [-1.52 --1.32] <0.001
Control Reference Reference
Coworker  Supported 0.43 [0.32 - 0.54] <0.001 0.41 [0.30-0.51] <0.001
support Unsupported -1.11 [-1.20--1.03]  <0.001 —1.08 [-1.16 ——1.00] <0.001
Control Reference Reference
UWES-3 Supported 0.05 [-0.01 - 0.11] 0.125 0.06 [-0.01 - 0.12] 0.072
Unsupported -0.53 [-0.57 ——-0.48]  <0.001 —0.50 [-0.55 - —-0.45] <0.001
Control Reference Reference

CI: Confidence interval. JCQ, Job Contents Questionnaire, UWES-3: Utrecht Work Engagement Scale-3.
Control group comprised those who did not need support for work—treatment balance; unsupported group comprised those

who needed support but were not receiving it; supported group comprised those who needed support and were actually

receiving it.

* The multivariate model was adjusted for age, sex, educational background, occupation, company size where participants

work, working hours per day.

no significant difference in the job control score between
the supported and control groups in the sex-age-adjusted
models; however, the job control score of the supported
group was significantly higher than that of the control
group in the multivariate model (p=0.013). The job control
scores of the unsupported group were significantly lower
than those of the control group in both models (both
»<0.001).

In the two models, the supervisor support scores of the
supported group were significantly higher than those of the
control group (both p<0.001), and those of the unsupported
group were significantly lower than those of the control
group (both p<0.001). There were no significant differenc-
es in the coworker support scores between the supported
and control groups in the two models. The job control
scores of the unsupported group were significantly lower
than those of the control group in the two models (both
»<0.001).

Comparison of the scores on the UWES-3 among the groups

The scores on the UWES-3 among the groups were com-
pared according to the receipt state of support for work—
treatment balance. The mean UWES-3 score of the sup-

ported group was the highest at 2.6 (1.6), and that of the
unsupported group was the lowest at 2.0 (1.5) in the three
groups (Table 1). We statistically compared each UWES-3
score among the groups by the receipt state of support for
work—treatment balance (Table 2). There were no signifi-
cant differences in the UWES-3 scores between the control
and supported groups in the two models. The UWES-3
scores of the unsupported group were significantly lower
than those of the control group in both models (both
p<0.001).

Comparison of the scores on the JCQ subscales and the
UWES-3 among the groups according to company size

Table 3 shows the distribution of participants’ mean
scores and standard deviations on the JCQ subscales and
the UWES-3 for each group by both receipt state of support
for work-treatment balance and company size. Among all
participants in the supported group, those working in com-
panies with < 9 employees, had lowest mean job demands
score at 29.1 (5.6), while their mean scores for job control,
supervisor support, and coworker support were the highest
at67.2 (11.2), 11.2 (3.0), and 11.4 (2.7), respectively.

We compared the scores on the JCQ subscales and the
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Table 3. Distribution of participants’ mean scores (SD) on the JCQ subscales and the UWES-3 by both receipt state of support for
work-treatment balance and company size

Parameters Company size Total Control Unsupported Supported

(# of employees) n M (SD) n M (SD) n M (SD) n M (SD)
JCQ subscales

Job demands <9 6,165 28.5 (5.8) 4,865 28.1 (5.7) 830 309 (5.9 470 29.1 (5.6)
1049 4,390 302 (5.8) 3,243 29.6 (5.6) 755 327 (6.0) 392 30.6 (5.3)
50-999 9,703  30.5 (5.8) 7,134 30.0 (5.7) 1,685 329 6.1) 884  30.7 (5.5)
>1000 6,778  30.7 (5.8) 5,019 30.2 (5.6) 1,028  33.0 (6.2) 731 309 (5.6)
Job control <9 6,165 67.1 (11.8) 4,865 67.6 (11.6) 830 642 (12.7) 470 672 (11.2)
1049 4390 629 (11.1) 3,243 632 (11.2) 755 61.0  (10.9) 392 63.7  (10.0)
50-999 9,703  61.7 (11.3) 7,134 62.1  (11.3) 1,685 59.7 (11.1) 884 624 (11.1)
>1000 6,778  62.8 (11.2) 5019 632 (11.2) 1,028 602 (11.2) 731 63.8  (10.5)
Supervisor support <9 6,165 9.7 (3.5) 4,865 9.7 (3.5) 830 8.7 (3.2) 470 11.2 (3.0
10-49 4,390 9.9 (3.0) 3,243 10.1 (2.9) 755 8.5 (3.0 392 11.0 2.4)
50-999 9,703  10.0 (2.9) 7,134 103 2.7) 1,685 8.8 3.1 884  10.6 (2.8)
>1,000 6,778 10.4 (2.8) 5,019 10.6 2.7) 1,028 8.9 3.1) 731 11.0 (2.5)
Coworker support <9 6,165 10.3 (3.2) 4,865 103 (3.2) 830 9.5 (3.0) 470 114 2.7
1049 4,390 105 (2.5) 3,243 107 2.4) 755 9.5 2.7) 392 11.1 (2.2)
50-999 9,703  10.5 (2.4) 7,134 10.6 (2.3) 1,685 9.5 (2.7) 884 109 (2.5)
>1,000 6,778  10.7 (2.3) 5,019 10.9 (2.2) 1,028 9.6 2.7) 731 11.1 (2.2)
UWES-3 <9 6,165 2.6 (1.6) 4,865 2.7 (1.5) 830 22 (1.6) 470 2.7 (1.6)
10-49 4,390 2.4 (1.5) 3,243 2.5 (1.5) 755 2.0 (1.5) 392 2.6 (1.6)
50-999 9,703 2.4 (1.5) 7,134 24 (1.5) 1,685 1.9 (1.5) 884 2.5 (1.5)
>1,000 6,778 2.4 (1.5) 5,019 2.5 (1.5) 1,028 1.9 (1.4) 731 2.5 (1.6)

JCQ, Job Contents Questionnaire, UWES-3: Utrecht Work Engagement Scale-3.
Control group comprised those who did not need support for work—treatment balance; unsupported group comprised those who needed support but were not receiving
it; supported group comprised those who needed support and were actually receiving it.

UWES-3 by the receipt state of support for work—treatment
balance for each classification of company size (Table 4).
The relationship among outcomes and exposure variables
showed a similar trend to that of the overall analysis de-
scribed above, and we did not find any major differences
between these results. A minor finding was that the support-
ed group from companies with <9 employees tended to be
more strongly associated with supervisor support and co-
worker support (Coef. [95% confidence interval] = 1.37
[1.04-1.69], 1.01 [0.71-1.31], respectively).

Discussion

This study evaluated the relationship among the work—
treatment balance, job stress, and work engagement. Re-
garding job demand—control, we found that the group of
participants who received support for the work—treatment
balance tended to be aware of lower job demand and higher
job control than those who did not receive support. In par-
ticular, the group of participants who received support for
work—treatment balance was aware of higher job control
than those who did not need support for work—treatment
balance when adjusting for multivariate. In a previous
study of patients with inflammatory bowel disease, it was

reported that work practices that negatively affect patients’
physical condition and health care behaviors and lack of
consideration in the workplace are associated with de-
creased motivation to work and depression®?. Specific
items of work considerations related to the work—treatment
balance in Japan include the assignment of appropriate
work practices, reduction of working hours such as limiting
overtime work, change of work location, and consideration
of hospital treatment and health care behaviors®. For those
who receive support, these work considerations may re-
duce the psychological stress of work.

Regarding social support, we found that the group of
participants who received support for work—treatment bal-
ance had a higher perception of supervisors and coworker
support. For the work—treatment balance, the collaboration
between the worker and the related parties (workplace
staff, occupational physician, etc.) and the understanding of
their coworkers toward the worker with the disease are im-
portant®. We observed that the those who received support
for work—treatment balance were more likely to be in large
workplaces with more than 1,000 employees because these
larger companies have better health management sys-
tems®. In particular, in Japan, workplaces with more than
1,000 employees employ dedicated occupational physi-
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Table 4. Comparison of the JCQ and UWES-3 scores for the receipt state of support for work—treatment balance groups by company size

Company size

Sex-age adjusted

Multivariate *

Parameters (# of employees) Group Coef. 95% CI p Coef. 95% C1 p
JCQ subscales
Job demands <9 Supported 0.96 [0.42 —1.51] <0.001 0.95 [0.42 — 1.48] <0.001
Unsupported 2.73 [2.31-3.15] <0.001 2.51 [2.09-2.92] <0.001
Control Reference Reference
1049 Supported 0.96 [0.37 - 1.55] 0.002 0.84 [0.26 —1.41] 0.004
Unsupported 3.05 [2.60 —3.49] <0.001 291 [2.48 —3.35] <0.001
Control Reference Reference
50-999 Supported 0.65 [0.25-1.05] 0.001 0.67 [0.28 — 1.05] 0.001
Unsupported 2.87 [2.56 —-3.17] <0.001 2.68 [2.38 —2.97] <0.001
Control Reference Reference
>1,000 Supported 0.61 [0.17 - 1.05] 0.007 0.64 [0.21 - 1.06] 0.004
Unsupported 2.81 [2.43 -3.19] <0.001 2.59 [2.22 —2.96] <0.001
Control Reference Reference
Job control <9 Supported 0.16 [-0.95-1.26] 0.782 0.58 [-0.48 — 1.63] 0.285
Unsupported -3.09 [-3.95--2.24] <0.001 -2.29 [-3.11-—1.46] <0.001
Control Reference Reference
10-49 Supported 0.83 [-0.32-1.98] 0.158 0.47 [-0.63 — 1.57] 0.400
Unsupported —2.15 [-3.02—--1.29] <0.001 —1.82 [-2.65--0.98] <0.001
Control Reference Reference
50-999 Supported 0.52 [-0.26 — 1.30] 0.192 0.51 [-0.23 - 1.26] 0.179
Unsupported -2.30 [2.89 ——1.70] <0.001 -2.08 [-2.64 ——1.51] <0.001
Control Reference Reference
>1,000 Supported 0.71 [-0.14-1.57] 0.101 0.86 [0.04 — 1.68] 0.040
Unsupported —2.86 [-3.59--2.12] <0.001 —2.84 [-3.55—--2.13] <0.001
Control Reference Reference
Supervisor support <9 Supported 1.45 [1.12-1.77] <0.001 1.37 [1.04 - 1.69] <0.001
Unsupported -1.05 [-1.3--0.80] <0.001 -1.04 [-1.30—--0.79] <0.001
Control Reference Reference
10-49 Supported 0.90 [0.59 - 1.20] <0.001 0.88 [0.58 —1.18] <0.001
Unsupported —-1.61 [-1.84--1.38] <0.001 —1.54 [-1.77--1.31] <0.001
Control Reference Reference
50-999 Supported 0.35 [0.16 — 0.55] <0.001 0.33 [0.14 - 0.53] 0.001
Unsupported —1.48 [-1.63 —-1.33] <0.001 —1.43 [-1.58 ——1.28] <0.001
Control Reference Reference
>1,000 Supported 0.38 [0.17 - 0.59] <0.001 0.41 [0.20-0.62] <0.001
Unsupported -1.70 [-1.88 ——1.52] <0.001 —1.68 [-1.86 ——1.50] <0.001
Control Reference Reference
Coworker support <9 Supported 1.07 [0.77 - 1.36] <0.001 1.01 [0.71 - 1.31] <0.001
Unsupported —-0.87 [-1.1--0.64] <0.001 -0.84 [-1.07--0.61] <0.001
Control Reference Reference
10-49 Supported 0.38 [0.12 - 0.64] 0.004 0.36 [0.10-0.61] 0.006
Unsupported —-1.18 [-1.38 ——0.99] <0.001 -1.12 [-1.31--0.93] <0.001
Control Reference Reference
50-999 Supported 0.24 [0.07 - 0.41] 0.005 0.22 [0.05-0.39] 0.009
Unsupported -1.15 [-1.28 =—1.02] <0.001 -1.12 [-1.25--0.99] <0.001
Control Reference Reference
>1,000 Supported 0.19 [0.02 -0.37] 0.032 0.21 [0.03 -0.39] 0.02
Unsupported -1.23 [-1.39--1.08] <0.001 -1.23 [-1.38—-1.07] <0.001
Control Reference Reference
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Table 4. Continued
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Company size

Sex-age adjusted Multivariate *

Parameters (# of employees) Group Coef. 95% CI p Coef. 95% C1 p
UWES-3 <9 Supported 0.08 [-0.07 - 0.22] 0.312 0.10 [-0.04 —0.25] 0.164
Unsupported -0.39 [-0.51 —-0.28] <0.001 -0.34 [-0.45--0.22] <0.001
Control Reference Reference
10-49 Supported 0.13 [-0.03 - 0.29] 0.118 0.09 [-0.06 —0.25] 0.233
Unsupported —0.48 [-0.6 ——0.35]  <0.001 —0.44 [-0.55--0.32] <0.001
Control Reference Reference
50-999 Supported 0.05 [-0.05-0.15] 0.331 0.04 [-0.06 —0.14] 0.434
Unsupported -0.52 [-0.6 ——0.45]  <0.001 —0.50 [-0.58 ——0.43] <0.001
Control Reference Reference
>1,000 Supported —-0.01 [-0.12-0.11] 0.898 0.01 [-0.10-10.13] 0.804
Unsupported —0.65 [-0.75--0.55] <0.001 —0.65 [-0.75--0.55] <0.001
Control Reference Reference

CI: Confidence interval. JCQ, Job Contents Questionnaire, UWES-3: Utrecht Work Engagement Scale-3. Control group comprised those who did
not need support for work—treatment balance; unsupported group comprised those who needed support but were not receiving it; supported group

comprised those who needed support and were actually receiving it.

* The multivariate model was adjusted for age, sex, educational background, occupation, working hours per day.

cians, and their interventions and awareness-raising about
the work—treatment balance may have a significant positive
impact on increasing social support.

We found that the work engagement of the participants
who have received support for the work—treatment balance
is higher than that of those who need that support but are
not receiving it, and is almost the same level as that of those
who do not need that support. Based on the job demands-re-
sources model (JD-R model), we believe that appropriate
job demands and high social support as job resources con-
tributed to the higher work engagement of the group. A me-
ta-analysis examining the relationship between work en-
gagement and outcomes reported that high work
engagement has a positive impact on physical and mental
health, organizational commitment, and job performance®®.
In addition, Chan et al. suggest that workplace interven-
tions can improve various modifiable factors that reduce
work engagement, such as psychological distress and bul-
lying in workplace, which may help increase work engage-
ment among workers®. We suggest that the approach to
work—treatment balance could contribute significantly not
only to the health condition of workers with diseases but
also to their positive attitude toward work.

This study was conducted in December 2020 during the
COVID-19 pandemic, and there are concerns that the psy-
chological impact of the COVID-19 pandemic may worsen
the health status of individuals® '?. We believe that work—
treatment balance could be necessary during pandemics.
For example, in Sweden, sick-leave rates almost doubled
during March and April 2020, which was the first

COVID-19 wave, compared with the previous year, sug-
gesting that this increase in sick leave is largely due to pro-
longed COVID-19 symptoms?®. COVID-19-related symp-
toms can be protracted and require intensive medical
care’” . In addition, it has been reported that the fear of
COVID-19 infection or the government’s encouragement
to avoid going out unnecessarily may lead to refraining
from taking action to seek medical care'®. Meanwhile, it
has been reported that the aftermath of tragic events, such
as the current COVID-19 pandemic, may also yield posi-
tive outcomes including enhanced resilience and stress
coping skills and that organizational interventions could be
important in bringing about these positive outcomes*32,
The organizational intervention such as the work—treatment
balance will become increasingly important due to the ma-
jor impact of the COVID-19 pandemic on human psycho-
somatic health.

Concerning the company size, participants receiving
support for work—treatment balance in micro-scaled com-
panies had the highest mean scores for supervisor support
or coworker support. Moreover, the relationship between
these scores and the receipt state of support for work—treat-
ment balance also was stronger in micro-scaled companies.
The organizational characteristics of small-sized compa-
nies include multiple roles, long working hours, and emo-
tional and financial commitment, which may exacerbate
job stress®. However, if small-sized companies have ade-
quate support measures for workers’ diseases, employees
might find it easier to recognize social support owing of
their close, frequent communication with other workers.
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This, in turn, may reduce job stress and affect employees’
mental health positively.

Through company size evaluation, we found that more
than half of the participants who needed support for
work-treatment balance were unable to receive it, even in
companies of larger size. To explain this, we consider the
issue of occupational health staff placement as required by
the Occupational Safety and Health Law. The Occupational
Safety and Health Law determines the requirements for the
allocation of occupational health staff®*¥. For a company
with 50-999 employees, there is one part-time occupation-
al physician, and the number of health officers gradually
increases from one to three, depending on company size.
The number of staff slowly increases to one full-time occu-
pational physician and four health officers for a company
with 1,000-1,999 employees, and one full-time occupa-
tional physician and five health officers for a company with
2,000-2,999 employees. When the company size is 3,000
employees or more, the maximum number of occupational
health staff required is one full-time occupational physi-
cian, one part-time occupational physician, and six health
officers, and this number does not increase regardless of
company size. Therefore, the number of occupational
health staff might not have sufficient outreach for all the
employees as company sizes increase, and the employees
who need support for work-treatment balance might not
fully receive it.

This study has some limitations. First, because this study
was an Internet-based survey, generalizability may be in-
sufficient. We attempted to reduce bias in recruiting partic-
ipants. Second, this study is a cross-sectional study, and the
causal relationship between work—treatment balance and
job stress or work engagement is not clear. Third, the con-
crete disease diagnoses of the participating workers receiv-
ing the support of the work—treatment balance is unknown.
In Japan, the proportion of workers with mental health dis-
orders is higher than that of brain and heart diseases¥, and
it cannot be denied that there was a bias in these results.
Fourth, this study was conducted during a COVID-19 epi-
demic, and we cannot deny the possibility that this may
have modified these results. Further research should be
conducted at normal times.

Conclusion

This study has shown an association among support for
the work—treatment balance, job stress, and work engage-
ment in Japan. Those who received support for work—treat-
ment balance reported lower job stress and higher work

engagement, and this trend was more pronounced for those
working at micro-sized companies. Ensuring work—treat-
ment balance could have a positive impact on workers’
mental health.
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