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K1 AMRRIAH & BAF72 TS EE OREERIG ORI

Model 1 Model 2
Non-smoker* Healthy BMI{ Exercise habits} Good sleep§ Non-smoker* Healthy BMI{ Exercise habits Good sleep§
95%C 95%C 95%C 95%C 95%C 95% 95%C
N % aOR Io pvalue aOR 95%CIl pvalue aOR Io pvalue aOR Io pvalue aOR Io pvalue aOR Io pvalue aOR CIO pvalue aOR Io p value
HPM policy written in executive's own words
No 311 35.1 reference reference reference reference reference reference reference reference
0.89, 0.59, 0.63, 0.98, 0.77, 0.57, 0.57, 0.95,
Yes 576 649 134 201 0.155 0.86 125 0.425 0.90 1.29 0.571 143 209 0.062 1.17 177 0.465 0.83 191 0.340 0.82 119 0310 141 207 0.080
Education for managers at promotion
No 122 13.8 reference reference reference reference reference reference reference reference
2.69, 0.57, 0.97, 0.80, 2.08, 0.51, 0.88, 0.67,
Yes 765 86.3 6.72 16.81 <0.001 1.01 181 0950 1.84 3.48 0.060 1.48 276 0.208 5.28 13.35 <0.001 0.93 168 0.804 1.70 3.29 0.111 1.27 241 0.462
Full-time occupational health staff
None 212 239 reference reference reference reference reference reference reference reference
. . 0.05, 0.32, 0.03, 0.33,
Ocupational physician only 9 10 0.54 0.605 2.13 0.431 1 i 0.39 0.453 2.08 0.438 1 1
5.74 14.05 4.43 13.31
. 1.52, 1.08, 0.88, 0.84, 1.22, 1.08, 0.81, 0.78,
Occupational nurse only 310 35.0 277 5.06 <0.001 1.86 3.23 0.026 1.49 250 0.137 1.39 230 0.202 224 413 0.009 1.89 3.30 0.025 1.37 231 0245 1.35 220 0.260
. - 1.55, 0.92, 0.91, 0.72, 1.11, 0.85, 0.75, 0.70,
Occupational physician and nurse 356 40.1  2.89 5.40 <0.001 1.65 201 0.088 1.56 265 0.105 1.23 209 0.441 2.03 374 0.022 1.49 263 0.159 125 211 0394 117 197 0.537

Model 1: adjusted for industrial classifications, mean age, and proportion of women.
Model 2: adjusted for Model 1 and additionally all explanatory variables.
BMI, body mass index; HPM, Health and Productivity Management
*Non-smoker: low smoking rate in one-third from the good side

FHealthy BMI: high proportion of healthy BMI (>=18.5, <25.0) in one-third from the good side

{Execise habits: high proportion of individual exercising to the extent of sweating slightly for >=30 minutes twice per week in one-third from the good side
§Good sleep: high proportion of individuals getting adequate rest by sleeping in one-third from the good side
flUnable to analyze because of small numbers in each group
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2. FRRARH] & i )E o & R RE O BA4R

Model 1 Model 2
At low risk for high . ~ High effective At low risk for high . High effective
blood pressure* High crude Coverage Coverage} blood pressure* High crude Coverage Coveragef
0, 0, 0, 0, 0,
N % aOR 95?0 pvalue aOR 95|/OC p value aOR 95f)cpvalue aOR 95%CI p value aOR 9?:? p value aOR 95f)cpvalue
HPM policy written in executive's own words
No 311 35.1 reference reference reference reference reference reference
Yes 576 649 112 /% o510 120 %7 o050 135 989 0159 106 O™ 075 120 O 0309 135 98 o169
1.66 1.83 2.06 1.59 1.85 2.07
Education for managers at promotion
No 122 13.8 reference reference reference reference reference reference
Yes 765 863 112 °%% 0700 o084 %% o624 103 %% oo o0ss %% o6 073 9% 0308 089 9% o7e
2.06 1.69 2.13 1.67 151 1.89
Full-time occupational health staff
None 212 23.9 reference reference reference reference reference reference
. . 0.59, 0.48, 0.44, 0.56, 0.44, 0.44,
Ocupational physician only 9 10 346 20.46 0.171 3.04 19.33 0.238  2.98 19.78 0.258 3.31 19.49 0.185 2.85 18.3 0.268 2.93 19.32 0.265
Occupational nurse only 310 350 1.63 0.88, 0.124 2.08 0.99, 0.053 2.07 101, 0.048 1.64 0.87, 0122 212 101, 0.047 2.10 102, 0.045
3.02 4.36 4.28 3.06 4.48 4.35
Occupational physician and nurse 356 401 313 % <001 249 Y o006 220 Y 002 208 1®Y <0001 249 1?0 oo 230 Y 002
5.81 5.22 4.76 5.49 5.19 4.71

Model 1: adjusted for industrial classifications, mean age, and proportion of women.

Model 2: adjusted for Model 1 and additionally all explanatory variables.

HPM, Health and Productivity Management

*At low risk for high blood pressure: low proportion of individuals at risk of high blood pressure (>=180/110 mmHg) in quarter from the good side

tHigh crude Coverage: high crude coverage in quarter from the good side (The crude coverage was the proportion of individuals under medical treatment among individuals with state of
requiring medical services (high blood pressure (>=160/100 mmHg)).

{High effective Coverage: high effective coverage in quarter from the good side (The effective coverage was the proportion of individuals under good control of blood pressure (<140/90
mmHg) among individuals with state of requiring medical services)
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Abstract

Objectives: The working-age population is rapidly declining in Japan, so the gov-
ernment has adopted “health and productivity management” (HPM). This policy
initiative aims to encourage corporations to view health promotion activities as an
investment in their employees’ health. The objective of this study was to examine the
association between organizational factors and knowledge of the organization's ef-
fectiveness and program participation levels, and to understand the factors that affect
effectiveness of corporations’ activities.

Methods: We used data from all corporations that completed the HPM Survey Sheets
in 2018 (n = 1800). The explanatory variables were organizational factors: written
company-wide policy, agenda item at management-level meetings, regular education
for managers, and full-time occupational health staff. The outcome variables were
knowledge of the corporation's status on the effectiveness indicators (employees’
exercise habits, risk for high blood pressure, visiting hospital after a health examina-
tion, and long-term sickness absences) and rates of participation in four areas (health
education, exercise program, dietary program, and influenza vaccination). The as-
sociations between organizational factors and knowledge on effectiveness indicators
and rates of program participation were analyzed using multiple logistic regression
analysis.

Results: All the organizational factors were related to knowledge of effectiveness
indicators, but only some were associated with the program participation indicators
in the model, including all explanatory variables.

Conclusion: Enhancing organizational factors may lead to improvement of HPM

programs and higher program participation among employees in corporations.
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effectiveness indicators, health and productivity management, health promotion, organization
factors, participation
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1 | INTRODUCTION

Japan's working-age population is rapidly declining because
of the decreasing birthrate and aging population.! An exten-
sion of the national retirement age is therefore unavoidable to
secure a workforce and to maintain social security systems
such as medical care and pensions. To make employment
possible for older people, it is essential to improve workers’
health and fitness for work.

Well-designed workplace health promotion programs have
a positive return on investment by decreasing sickness absence,
reducing medical costs, and increasing job satisfaction.”® The
Japanese government has therefore adopted “health and produc-
tivity management” (HPM) as a policy initiative to encourage
corporations to view health promotion activities as an invest-
ment in the health of their employees, and to help them manage
more effectively. The initiative has been led by the Ministry of
Economy, Trade and Industry (METT) in collaboration with the
Ministry of Health, Labour and Welfare,* and HPM recogni-
tion programs are an important element. As of 2020, there are
two recognition programs—the HPM Stock Selection program,
which selects the most advanced corporation in each industry,
and the Certified HPM Corporation Recognition Program,
which enables all qualified corporations to apply for recogni-
tion. The latter includes both large- and small- and medium-
sized businesses. The number of corporations participating in
both programs is increasing each year.4

In the HPM Stock Selection program and under the large cor-
poration sector of the Certified HPM Corporation Recognition
Program, corporations are evaluated using self-administered
questionnaires called the HPM Survey Sheets. These are sub-
mitted by applicant coporations.5 The HPM Survey Sheets are
used to evaluate corporations in four areas: “the positioning of
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HPM in the corporation's philosophy and policies”, “organized
frameworks”, “specific systems for implementing HPM”, and
“assessment and implrovement”.4 Additionally, several quantita-
tive indicators associated with HPM performance are assessed.
The questionnaire was developed by an expert committee es-
tablished by the METI, with thorough discussion drawing on
the experiences of the committee members. It can therefore be
framed as a best practice model for Japanese corporations, but
there is no evidence about the extent to which each item is re-
lated to actual HPM performance.

Many studies have been conducted on organizational fac-
tors influencing the effectiveness of health promotion pro-
grams. The importance of factors related to leadership and
commitment has been highlighted.é’7 The presence of ded-
icated onsite staff has also been identified as an important
factor.® Pronk summarized the similarities and differences in
the elements of various health promotion programs outlined
in 28 publications. He identified 44 items related to improved
outcomes and summarized the elements of a best practice
model.’ Various surveys and checklists based on many of these

findings have been developed and implemented in Europe
and the United States,lo'16 but little has been done to exam-
ine which factors are linked to positive outcomes using real-
world data. One previous study examined the factors in health
promotion programs to assess their influence on participation
in health assessments and biometric screening, medical costs,
and perceptions of organizational and leadership support. It
drew on data collected using the scorecard from the Health
Enhancement Research Organization (HERO),'® a represen-
tative checklist used in the United States. The study found
that organizational and leadership support was the strongest
predictor of success in all examined areas. However, the pro-
vision of incentives only predicted increased participation,
and program comprehensiveness and program integration
were not significant predictors of any of the outcomes.'” In
another study using data from a competition to find Britain's
Healthiest Company, factors such as leadership, incentives,
and promotional activities were associated with rate of par-
ticipation in health promotion programs and employees’ per-
ceptions of program effectiveness.'® It is important to carry
out a similar check about the factors involved in effective pro-
motion of HPM through the certification programs in Japan.

The METI discloses individual questionnaires from ap-
plications to encourage the generation of evidence on HPM.
Drawing on the findings of previous studies, the factors that
may influence the results of health promotion activities in the
workplace can mainly be categorized into two of the four areas
measured by the HPM Survey Sheets (Table 1). By analyz-
ing the relationship between the answers to the survey sheet
questions and the numerical indicators, it is possible to clar-
ify the organizational factors that affect HPM performance in
Japan. These items include indicators of health examination
implementation, program participation, lifestyle behaviors, and
health status, such as the percentage of employees at risk of

TABLE 1
program outcomes in two of the four areas of the HPM Survey Sheets

Organizational factors that affect health promotion

The positioning of HPM ~ Commitment of top management
in the corporation’s Leadership of top management
philosophy and policies

Integration with the organization's
business objectives
Organized frameworks Utilization of champions at the
management level
Leadership support at the management,
middle management, and employee
levels

Employee involvement and
establishment of relevant committees

Dedicated department and staffing
Ongoing communication that

combines many different methods

Abbreviation: HPM, Health and Productivity Management.
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high blood pressure, and outcome indicators such as long-term
sickness absenteeism.’ Of these, lifestyle behaviors, health sta-
tus, and the outcome indicators are thought to be strongly influ-
enced by the gender and age structure, but there was insufficient
information in our dataset to adjust for these factors. The HPM
Survey Sheets ask for input on the status of the corporation as
a whole, but it is not always possible for the person in charge of
completing the survey to collect all the information requested.
In anticipation of such cases, we included indicators for not
knowing the overall HPM-related values for the corporation to
assess knowledge of key measures of effectiveness. The impor-
tance of continuous evaluation and improvement is emphasized
in HPM, and it is likely that significant HPM challenges exist
in corporations lacking knowledge of the requested aggregate
values.

In this study, we examined the relationships of key items
in the areas of “the positioning of HPM in the corporation's
philosophy and policies” and “organized frameworks” in
the HPM Survey Sheets with each corporation's knowledge
about its status on indicators of effectiveness and program
participation. These two areas of the HPM Survey Sheets
correspond to the organizational factors influencing the ef-
fectiveness of health promotion programs.

2 | METHODS

2.1 | Design

This was a cross-sectional study.

2.2 | Sample
In the HPM recognition programs, participating corporations
voluntarily downloaded the HPM Survey Sheets from the
METT’s website, filled in the answers, and submitted them.
We obtained the results from each corporation's response
to the 2018 HPM Survey Sheets. The data from all corpo-
rations that completed the sheets were used. The details of
the composition of the questionnaire have been previously
published.’

2.3 | Measures

2.3.1 | Explanatory variables

We selected four explanatory variables for analysis. In the
area of “the positioning of HPM in the corporation's philos-
ophy and policies”, we used whether there was a “written
company-wide policy for the promotion of HPM” (writ-
ten company-wide policy) to measure the organization's

Journal of Occupational Health g LEYM

commitment. The existence of an “agenda item on the pro-
motion of HPM at management-level meetings” (agenda
item at management-level meetings) was used to operational-
ize the integration of HPM initiatives into the organization's
business practices. In the “organized frameworks” area, the
presence or absence of a “full-time occupational physician
and occupational health nurse” (full-time occupational health
staff) was used to assess the assignment of dedicated depart-
ments and staff. The presence or absence of “regular edu-
cation for managers on health maintenance and promotion
measures” (regular education for managers) was used to
measure support for middle management as leaders.

2.3.2 | Outcome variables

The outcome variables were classified into indicators of
knowledge about the corporation's HPM status and indica-
tors of program participation.

In the HPM Survey Sheets, the presence or absence of ag-
gregation of the numerical indicators is first confirmed, and
if aggregated, the numerical values are entered. We selected
four indicators of knowledge about the status of the corpo-
rations, considering the steps and difficulties in identifying
each numerical indicator. The first indicator was the per-
centage of employees engaging in exercise (exercise habits),
which is defined in the HPM Survey Sheets as engaging in
30 minutes or more of exercise inducing light sweating on 2
or more days per week. In Japan, corporations have tended
to use the standardized questionnaires'® set as a part of the
specific health examination program based on the Elderly
Medical Care Security Act, or questionnaires containing the
same items to assess lifestyle habits. Because smoking habits,
exercise habits, and adequate sleep are included in the HPM
Survey Sheets, and are also included in the standard question-
naire, the difficulty of collecting the information is basically
the same for both. Among these, however, smoking habits
include unclear treatment of heated cigarettes, and adequate
sleep is based on the response that sleep provides adequate
rest in the standard questionnaires. These definitions are not
clear enough. Furthermore, in the 2018 Survey Sheets, there
are no questions regarding programs that address smoking
habits or sleep improvement. Therefore, we targeted exercise
habits that are clearly defined in the standard questionnaire
and for which countermeasure programs are included in the
Survey Sheets. The second indicator was the percentage of
employees at risk of high blood pressure (at risk of high blood
pressure), defined in the HPM Survey Sheets as systolic blood
pressure of 180 mmHg or more or diastolic blood pressure of
110 mmHg or more. Indicators in the HPM Survey Sheets that
can be ascertained from the analysis of the results of health
examinations include percentages of employees who maintain
a healthy body weight, percentages of employees at risk of
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high blood pressure, and percentages of employees at risk of
high blood glucose. It is permitted to measure blood glucose at
any time in the workplace, but it is difficult to measure fasting
blood glucose, so the blood pressure risk rate was selected as
most representative. The third indicator was the percentage of
employees visiting a hospital for further investigation when
their health examination indicated that they should do so (vis-
iting hospital). This indicator cannot be ascertained without
following up on employees’ behavior after the health examina-
tion. The fourth indicator was percentage of employees with
sickness absence or sickness leave because of mental health
conditions (long-term sickness absence). It was defined as
absence or leave for longer than 1 month at a time. The in-
formation is captured by human resources departments based
on medical reports submitted by employees in many corpo-
rations. Corporations were assessed as having knowledge of
their status on these indicators if they answered “Yes” to the
question on the presence or absence of aggregation for each
indicator in the HPM Survey Sheets.

In the HPM Survey Sheets, there are five indicators of
program participation: the percentage of employees partici-
pating in education on health maintenance and promotion
(health education), support programs to establish exercise
habits (exercise program), and support programs to improve
dietary habits (dietary program); the percentage of employees
receiving the influenza vaccine (influenza vaccination), and
efforts to promote communication. Four of these items were
targeted, excluding efforts to promote communication, which
tend to be wide ranging and are difficult to interpret. With
regard to the content of programs to establish exercise habits
and programs to improve dietary habits, the Survey Sheets ask
the respondents to answer the programs they provide, to select
the most important program among them, and then answer the
participation rate for each. To avoid duplicate evaluation of
the same program, programs to provide information about a
healthy lifestyle, such as group education, are instructed to be
excluded from the programs. The indicators of program par-
ticipation have the following response options: <20%, 20%-
50%, 50%-80%, >80%, and “no information”. The median for
all the participation indicators was either in the range of 50%
to 80% or >80%. We therefore defined a high participation
rate as >80%. If they answered “no information”, they were
regarded as <80%, and therefore not a high participation rate.

2.3.3 | Other variables

The activities underlying HPM and health promotion were
expected to be influenced by the industry sector and the
corporation size. We therefore used information from the
questionnaire about industrial classification and number of
full-time employees as adjustment variables. The number of
full-time employees was used as a continuous variable.

2.4 | Analysis

We used multiple logistic regression analysis to examine the
relationships between each of the outcome variables and the
explanatory variables. In Model 1, we adjusted only for in-
dustrial classification and number of full-time employees and
analyzed the relationship between each explanatory and out-
come variable separately. In Model 2, in addition to the ad-
justed variables in the Model 1, we simultaneously adjusted
for all explanatory variables.

For the indicators of knowledge about the corporation's
HPM status among the outcome variables, missing values
were defined as those for which the presence or absence of
aggregation was not mentioned. In the case of indicators of
program participation, missing values were defined as those
where none of the options including “no information” were
selected. Samples with missing values were excluded in the
analyses. In addition, we conducted a sensitive analysis by
treating the missing value as “No” for Model 2.

We used Stata release 16 (StataCorp LLC, College
Station, TX, USA) for all analyses.

2.5 | Ethical considerations

The METT obtained consent from all responding companies
to use these data for research purposes. We also signed a
written commitment with the METI to ensure that the data
would be kept within the institution and to confirm that we
would not disclose the results in a form that made it possible
to identify any individual corporation. Additionally, we did
not handle individuals’ personal information.

3 | RESULTS

In total, 1800 corporations (846 listed on the Tokyo Stock
Exchange, 10 listed on other exchanges, and 944 not listed on
any exchange) submitted the HPM Survey Sheets. At the end
of 2019, 3706 corporations were listed in the Japan Exchange
Group; 23.1% of these listed corporations submitted the
questionnaire (Table 2). There were significant numbers of
missing values in the indicators of program participation.

3.1 | Knowledge of status on indicators
necessary to understand HPM performance

Table 3 shows the relationships between variables on
knowledge of the corporation's status on the selected indi-
cators and the explanatory variables. In Model 1, exercise
habits were significantly correlated with all four explana-
tory variables: written company-wide policy, agenda item at
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TABLE 2 Sample characteristics and descriptive statistics of

explanatory and outcome variables

N Yes
Total number of 1800
companies completing
the HPM Survey
Sheets
Industrial classification
Wholesale 130
Retail 203
Service 615
Manufacturing and 852

other

Number of full-time employees

1-499 642
500-999 343
1000-4999 621
>5000 194
Written company-wide 1593
policy®
Agenda item at 1544

management-level
meetings®
Full-time occupational health staffd

No occupational 328
physician or nurse

Occupational 10
physician only

Occupational nurse 302
only

Occupational 1160
physician and nurse

Regular education for 1333
managers®

Knowledge of the status on the effective indicators’

Exercise habits® 1329
At risk for high 1431
blood pressure
(>180/110 mmHg)"
Visiting hospital’ 947
Long-term sickness 1725

absences because
of mental health

problems’
Program participation rate®
Health education 846
Exercise program 444
Influenza vaccination 351

Missing

No value®
205 2
240 16
451 16
418 53
318 51
769 84
39 36
664 290
1041 315
1224 225

(Continues)
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TABLE 2 Continued

Missing
N Yes No value”
Dietary program 412 776 612

Abbreviation: HPM, Health and Productivity Management.

“Missing values: when there is not any answer to the question of whether or not
to aggregate.

®Written company-wide policy: written company-wide policy for the promotion
of HPM.

“Agenda item at management-level meetings: agenda item on the promotion of
HPM at management-level meetings.

dFull-time occupational health staff: full-time occupational physician and
occupational health nurse.

“Regular education for managers: regular education for managers on health
maintenance and promotion measure.

fYes: when the answer to "presence/absence of aggregation" is "Yes", No: when
the answer is "No".

2Exercise habits: whether the percentage of employees engaging in exercise is
reported.

"At risk of high blood pressure (>180/110 mmHg): whether the percentage of
employees at risk of high blood pressure is reported.

iVisiting hospital: whether the percentage of employees visiting hospital to
follow up health examinations is reported.

jLong—term sickness absence because of mental health problems: whether the
percentage of employees with long-term sickness absence because of mental
health problems is reported.

YYes: participation rate > 80%.

management-level meetings, full-time occupational health
staff, and regular education for managers. Knowledge of
employees at risk of high blood pressure and knowledge
of hospital visits were significantly correlated with all four
explanatory variables. Knowledge of long-term sickness ab-
sences was significantly correlated with all explanatory vari-
ables except full-time occupational health staff.

In Model 2, all previously significant relationships re-
mained for knowledge about exercise habits (adjusted odds
ratio [aOR] 2.67, 95% confidence interval [CI]: 1.80-3.96 for
written company-wide policy, aOR 2.47, 95% CI: 1.70-3.59
for agenda item at management-level meeting, aOR 1.96,
95% CI: 1.29-2.99 for full-time occupational health staff [oc-
cupational nurse only], and aOR 2.19, 95% CI: 1.64-2.92 for
regular education for managers) and visiting hospital (aOR
2.07, 95% CI: 1.39-3.09 for written company-wide policy,
aOR 1.69, 95% CI: 1.19-2.40 for agenda item at management-
level meeting, aOR 1.98, 95% CI: 1.41-2.79 for full-time oc-
cupational health staff [occupational nurse only], aOR 1.38,
95% CI: 1.05-1.81 [occupational physician and nurse], and
aOR 1.77, 95% CI: 1.37-2.29 for regular education for man-
agers). Some relationships remained for knowledge of em-
ployees at risk of high blood pressure (aOR = 2.89, 95% CI:
1.95-4.28 for written company-wide policy, aOR 2.92, 95%
CI: 2.02-4.22 for agenda item at management-level meet-
ing, aOR 1.71, 95% CI: 1.08-2.72 for full-time occupational
health staff [occupational nurse only], and aOR 2.52,95% CI:
1.85-3.43 for regular education for managers) and long-term
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sickness absence (aOR 2.78, 95% CI: 1.23-6.26 for agenda
item at management-level meeting, aOR 2.86, 95% CI: 1.30-
6.26 for regular education for managers). However, there
were no longer significant relationships between knowledge
of employees’ status with full-time occupational health staff
and between knowledge of long-term sickness absences and
written company-wide policy.

3.2 | Indicators of program participation
Table 4 shows the relationships between the program par-
ticipation indicators and the explanatory variables. In Model
1, health education participation was significantly corre-
lated with both agenda item at management-level meetings.
Exercise program participation was significantly associated
with written company-wide policy, and dietary program par-
ticipation with regular education for managers. Influenza
vaccination was significantly correlated with agenda item
at management-level meetings and regular education for
managers.

In Model 2, the associations of health education with
agenda item at management-level meeting (aOR 1.58, 95%
CI: 1.02-2.43), dietary program with regular education for
managers (aOR 1.53, 95% CI: 1.04-2.24), and influenza
vaccination with agenda item at management-level meeting
(aOR 1.63, 95% CI: 1.01-2.65) remained significant.

3.3 | Sensitive analysis

When the missing value was analyzed as “No”, the combi-
nations of an explanatory variable and an outcome variable
showing a significant difference were added in Model 2. For
the effective indicators, there were relationships between
written company-wide policy and long-term sickness ab-
sences. For the program participation indicators, there were
relationships between written company-wide policy and
health education, exercise program, and dietary program;
between agenda item at management-level meetings and di-
etary program, and between regular education for managers
and exercise programs.

4 | DISCUSSION

In this study, using corporations’ responses to the HPM
Survey Sheets, we investigated the associations between
knowledge of the corporation's status on HPM-relevant in-
dicators and indicators of program participation with four
organizational factors: written company-wide policy, agenda
item at management-level meetings, full-time occupational
health staff, and regular education for managers. It was

Journal of Occupational Health g LEYM

considered that these organizational factors corresponded
to the organization's commitment, the integration of HPM
initiatives into the organization's business practices, the as-
signment of dedicated departments and staff, and supporting
middle management to lead.

We confirmed that each organizational factor was related
to knowledge of the corporation's status on the selected in-
dicators. The process of gathering information on indicators
related to employees’ health status is essential to understand
the needs for programs and the opportunities for improving
HPM initiatives. Corporations must be motivated to improve
their HPM initiatives to generate effective results, and this
motivation is unlikely without management commitment and
managerial leadership.zo'22 In corporations that have this mo-
tivation, it is necessary to routinely monitor and assess each
indicator, which explains why there are associations between
organizational factors and the indicators of effectiveness.”
All these factors are consistent with the elements of a best
practice model suggested by the collective findings of previ-
ous studies by Pronk.”

The item gauging knowledge of the corporation's long-
term sickness absences was less likely to make a difference
than the other outcome variables. This information is usually
compiled by human resources departments based on employ-
ees’ medical certificates, regardless of whether the corpora-
tion promotes HPM. However, it is worth noting that having a
written company-wide policy for the promotion of HPM and
HPM as an agenda item at management-level meetings were
associated with knowledge of long-term sickness absences.
To the best of our knowledge, no previous reports have ex-
amined the relationships between organizational factors and
knowledge about the corporation's status on HPM-relevant
indicators.

We observed that organizational factors were selectively
associated with indicators of program participation. Having
a written company-wide policy or full-time occupational
health staff was not associated with any of the program par-
ticipation indicators. However, HPM as an agenda item at
management-level meetings was associated with health ed-
ucation and influenza vaccination, and regular education of
managers was associated with health education and dietary
program participation, when all factors were included in one
model. Lier et al noted that user rates of health promotion
platforms offered in Germany varied greatly (from 0.07% to
100.00%) among client corporations and that organizational
support for management to encourage participation in the
program increased the program participation rate.® It has
also been reported that program participation indicators are
associated with support from top management and supervi-
sors,” "7 organizational commitment,27 communication
with employees,28 and a supportive work environment,” in-
cluding the presence of staff in charge of health promotion
departments.



TAKAHASHI ET AL.

W LEY-Journal of Occupational Health

8of 11

“SAINSEAW UONOWOId PUE SOUBUIIUIEW YI[EAY UO SISTEUBW J0J UOHEINPI JB[NSA1 :SISTEUBL J0J UONEINPS JE[N3aY,

“as1nu y[eay [euonednooo pue ueroisAyd [euonednooo awn-[iny :jyeis yeay feuonednooo sawn-[[nd;

'SSUNeAU [2A[-JURWRTEURW JB NJH JO uonowoid ay) uo wa)t epuade :sTUNAdW [OAS[-IUSLUIATRUBL J& W)l BEPUATY,

‘INdH Jo uonowoid ay) 10y £orjod apim-Auedwod uaptim :Korjod apim-Auedwod uaNLIp

94 ()8< 9)BI UONRUIOOBA BZUIN[JUI :UONBUIOORA NNﬁ@BEG;

*9508< el uonedronied weigold uontnu jweigord Are)dr,

"%08< @1ex uonedionied wesdoid asrorexa jwerold asIeX,

*9%08< @ex uonedionred uoneonpa yieay sokofdws :uoneINPa YI[EIH,

*O1)eI SPPO Pasnipe YO [UoNeIAdIqqy

‘so[qerres K1ojyeue[dxa [[e pue ‘seako[die own-[[ny JO JAQUINU ‘UONEIIJISSE[O [RLISNPUI JOJ PAISNIPe :7 [opOJA] “seako[due dwn-[[ny JO JAqUINU PUL UONEIIJISSE[d [BLISNPUI J0J pAISn(pe : [OPOJA] -210N

LL'T ¥TT 89T 01'e 98’1 8C'C SL'T ¥TT
yI° 260 8T S0> Y01 A €T ‘880 L S0> ‘el'l 85T S0> ‘€0l 66T S0> ‘Il 65T LO° 860 1€T 100> ‘0¢'1 LT eeel EEIN
ERlicheles Ealicheles Ealicheles QouaIdJaI Q0UQIRJaI Q0UQIRJaI Ealich el ERliche)) S (ol ON
;muewm:aE 10J uonEONPS IB[N3NY
osInu pue
8L'T 0s'1 SO'T LY'1 98’1 6v'1 80'1 1$1 uerotsAyd
91" ‘160 LTT S SLO 90°1 01" ‘LS°0 LLO 9§ ‘180 60’1 60" ‘960 €L LL PLO SO SIT ‘090 080 T ¥80 €'t 0911 [euonednosQy
€e'l 0s'1 80'1 48! 71 6v'1 (AN 9I'1 £uo osmu
0S" ‘950 98'0 V6 ‘S9°0 860 IS0 yLO 1T 950 080 69 ‘650 060 160 ‘v9°0 860 81" ‘€S0 LLO 9T LSO 80 C0¢ [euonednao(y
Kuo
9y 6€Yy €8¢ €69 691 Clad L0y SL9 uerorsAyd
85 ‘L00 ¢so IS S0°0 870 6 €T0 €60 8% ‘070 L9T 09 ‘LOO LSO TS SO0 6’0 66 ¥TO 660 6 ‘00 9T 01 [euonednooQ
asInu
10 uerosAyd
[euonednodo
dUAIJAI QdUIRJaT QdUdIRJaT QdUAIdJAI QdUdIRJT QdUdIRJT dUAIJAI QOUAIRJAI  ]TE ON
SJJes ieay [euonednooo swn-[ing
S9C 1¥'C 2! v 09T LT L1 99T
0> ‘10°L €91 o ‘0L'0 0g’l 89" ‘LSO 160 S0> TO'1 8¢ S0> ‘TI'L oLT €1° ‘880 9T 65 vLO Tl S0> €Tl 181 w¥SI S9X
Q0URIRJAI ERlIEIEIEN Q0UIRJAI QoURIRJAI Q0UIRJAI QOUAIRJAI ERlIEIEIEN QQUAIRJAI (T ON
ummcumu& [9AQ[-)USWIASRURW JB W)l BPUATY
Ie1 00T SLT 091 LL'T S9C 8T 0s'C
6€ ‘050 18°0 68 S0 $6'0 I ‘060 LST 8L ¥S°0 €60 S¥ 8L0 LTI'T OF 890 YT S0> TO'l 0T L0 “L60 9¢'T €6ST SOX
ERlicheles Ealich el Ealicheles QouQIdJaI Q0UQIRJaI QouaIdjaI Ealich el 0UIdJAI  GOT ON
JAorjod opim-Auedwoo uantip
anfeA ) JOoe onjea D JOe onpea 0 JOe onpea j1o] Joe ones 19 JOoe ones 19 JyOoe onpea 19 Joe onea 9 qoe N
d  %S6 d  %S6 d %S6 d %S6 d %S6 d  %S6 d  %S6 d %S6
pUONBUIDIEA BZUANIJU] Sweigoad LxepIq aEEwo.a ASIIIXY LUONEINPd (P[EdH  UOHEUIIEA BZUIN[JU] Sweagoad LxepIq nEEwEn ASIIIXF LUOTIBONDD [BIH

TPPON

T PPON

so[qerrea A1oyeue[dxe pue uonedronred weidoid jo s10jeorpur usamiaq sdiysuone[dy ¢ A T14dV.L



TAKAHASHI ET AL.

In this study, we found relationships between program
participation and organizational factors, which generally
supports previous findings. However, previous studies did
not consider how each program is associated with different
organizational factors. Even if a policy is documented and
disseminated, it may not encourage employee participation
without an accompanying organizational commitment. The
same is true of having full-time occupational health staff.
Integration of HPM initiatives into the organization's busi-
ness practices is often recognized in best practice mod-
els,*** but there have been few specific reports on its effect
on program participation rates. We analyzed HPM as an
agenda item at management-level meetings as an indicator
of the integration of HPM initiatives into the organization's
business practices, and found a significant relationship with
two indicators of program participation: health education
and influenza vaccination. Health education is often con-
ducted during working hours. It has also been reported that
management encouraging vaccination was associated with
high rates of vaccination in a worksite-based program.26
These programs may be provided following corporate deci-
sion. It is logical to imagine that corporations that regularly
provide education on HPM to managers may place more
importance on employee health education, but it is unclear
why this organizational variable was related to dietary pro-
gram participation.

A strength of this study is that it used real-world empiri-
cal data from a survey of corporations. This type of study is
useful for clarifying the relationships between factors in ac-
tual situations. Previous work using surveys and checklists
that are used in practice for nonresearch purposes includes
studies using data from the Britain's Healthiest Company
contest'” and the HERO scorecard.'® Our study supports
these previous studies’ findings that organizational factors
were associated with various levels of indicators in real-
world data.

This study had several limitations. First, the HPM Survey
Sheets used to provide the study data are self-administered.
The accuracy of the information is therefore uncertain. For
example, it is not clear precisely how the respondents ag-
gregated the true data to produce the summary measures re-
quested. Additionally, the purpose of submitting the Survey
Sheets is for corporations to be certified in the HPM Stock
Selection and the Certified HPM Corporation Recognition
Program. There is therefore an incentive to present the orga-
nization in a positive light. If there are any major false state-
ments, the certification will be revoked. However, the METI
is currently conducting a field survey to introduce actual ac-
tivities of certified corporations in the HPM Stock Selection
as good examples,33 and no major false statements in these
corporations have been reported to the expert committee.
Second, each indicator had many missing values, and these
samples were excluded from the analysis in this study. As
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the results of sensitive analysis, it is possible that the anal-
ysis excluding the missing values may have underestimated
the relationship between explanatory variables and outcome
variables. Third, the respondents were limited to corporations
that are implementing or aiming for HPM, and the findings
should therefore not be taken to represent typical corpora-
tions over a certain size in Japan. Fourth, the research team
selected the survey items related to organizational factors
identified in previous studies and interpreted the results, but
the validity of these items is uncertain. Fifth, the actual ques-
tions on program participation in the HPM Survey Sheets first
asked for the percentage of employees who have been able to
access each program, and then asked for the percentage of
those employees who actually participated in the program.
In this study, we used the latter question. Since employees in
some workplaces may not have had access to the program,
our understanding of participation rates in each program may
therefore be limited to certain workplaces. Sixth, in this anal-
ysis, we used industrial classification and the number of full-
time employees as adjustment factors, but we cannot rule out
the possibility that other factors may also have influenced the
associations between the indicators.

Despite these limitations, our study suggests that the en-
hancement of organizational factors, in addition to the pro-
vision of health promotion programs, is important for good
outcomes from HPM. These findings provide meaningful
insights for the future promotion of HPM in corporations
and for the effective operation of HPM initiatives by the
government.

5 | CONCLUSION

Using real-world data, we found that organizational factors
affect knowledge of status on indicators of effectiveness and
participation rates in health promotion programs in Japan.
The impact of each organizational factor varied by indica-
tor and programs. The findings suggest that the enhancement
of organizational factors may increase the effectiveness of
workplace health promotion initiatives through continuous
improvement of programs and high program participation
among employees.
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Development, Success Factors, and Challenges of Government-
Led Health and Productivity Management Initiatives in Japan

Koji Mori, MD, PhD, Tomohisa Nagata, MD, PhD, Masako Nagata, MD, PhD, Shintaro Okahara, MD,
Kiminori Odagami, MD, Hirosuke Takahashi, MD, and Takahiro Mori, MD, MOH

Objective: This study aimed to describe the Japanese government-led health
and productivity management (HPM) strategy, specific initiatives, and
success factors. Methods: Self-described corporation data obtained from
the Ministry of Economy, Trade and Industry for 2014 to 2019 were analyzed
descriptively. Results: Nationally, more than 8000 corporations participated
in the HPM initiative, and performance improved each year. The range of
public and private sector incentives supporting the government initiatives
also increased. Conclusions: Success factors include matching the approach
to the company’s business environment, reinforcing government-led initia-
tives and programs, and partnering with the healthcare sector. Despite many
challenges, early experience with the countrywide HPM strategy and
initiatives may lead to better business outcomes and support the sustainabil-
ity of Japanese society.

Keywords: aging, health and productivity management, health promotion,
incentives, Japan, recognition

M aintaining the current level of economic activity and the
social security system are significant issues in Japan, espe-
cially given the population decline resulting from the declining
birthrate and population aging.' In particular, ensuring a healthy
workforce and the financial health of the medical insurance system
are important issues confronting the government. A possible solu-
tion is extending the retirement age. In March 2020, Japan’s Diet
passed a law extending the obligation of corporations to continue
providing employment from age 65 years to age 70 years.> This
signaled that the Japanese government is trying to secure the labor
force by encouraging long-term employment by corporations. The
aging of the Japanese workforce is inevitable in the near future;
therefore, it is important for both corporations and society to ensure
that working generations acquire healthy habits from a young age to
enable them to maintain and improve their health and minimize
medical expenses in older age. Therefore, investment in the health
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of working generations and maintaining health in the workforce will
help to resolve Japan’s major societal issues. However, under such
circumstances and even if society understands the importance of
investing in health, it is important to clarify who should pay for this
investment in the health of the working generations. Although the
government allocates a reasonable budget and leads the initiative,
the beneficiaries are workers and corporations; this approach will be
unsustainable if additional investment is not drawn from those
parties. It is important that workers are supported to change their
behavior, especially as they may not have sufficient understanding
and motivation to improve their health. However, it is not easy to
encourage such workers to invest in their own health.

In Japan, all citizens are expected to have some kind of
medical insurance. Most large corporations have established health
insurance associations to cover the medical treatment of workers
and dependents, whereas small and medium-sized corporations tend
to be members of a medical insurance association that covers the
whole country. In principle, corporations and workers pay a 50/50
insurance premium, with 70% of any medical expenses incurred
paid by insurance and 30% by the individual. The Occupational
Safety and Health Act stipulates the obligations of employers and
the roles of workers regarding healthcare for workers. That legisla-
tion requires employers to ensure that their employees undergo a
general health examination each year. Additionally, medical insur-
ance associations are required to conduct certain health promotion
plans. Therefore, the government has implemented a policy aimed at
guiding investment from corporations in support of their workers’
health in cooperation with medical insurance associations.

In December 2013, the Japanese Government established the
Headquarters for Healthcare Policy (chaired by the Prime Minister),
with the Next-Generation Healthcare Industry Council established
under the auspices of the Headquarters in 2014.%> The council has
three working groups (WGs) to discuss and implement specific
measures. These groups are divided into two categories: (1) the
Business Environment and the Quality Evaluation WGs that aim to
stimulate appropriate demand for healthcare services (demand
side); and (2) the Health Investment WG that aims to create a
healthcare delivery sector (supply side). Figure 1 shows the organi-
zational structure for promoting the healthcare fields as of 2014. The
Japanese government’s policy is characterized by working together
with the healthcare industry to promote investment in the health of
working generations. This is because healthcare is an important
domestic industry in an aging society, and the government intends to
expand the healthcare field from medical and nursing care to health
promotion to foster industry participation. These efforts were led by
the Ministry of Economy, Trade and Industry (METI) in collabora-
tion with the Ministry of Health, Labour and Welfare (MHLW).

Major elements to promote health and productivity manage-
ment (HPM) and encourage corporations to invest in their workers’
health were discussed by the Health Investment WG, and policies
were established that can be roughly divided into three groups
(Table 1).*° The first policy group involves support for capacity
building in corporations to promote HPM. A corporate ‘“‘Health and
Productivity Management” guidebook® was published in 2014 to
provide corporations with the necessary know-how to promote

JOEM e Volume 63, Number 1, January 2021
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HPM. This was followed by a training program called “Advisors for
HPM” that was developed and implemented in 2016. In addition,
corporations that submit HPM Survey Sheets (described later in this
paper) provide feedback on the results of their HPM efforts using a
mechanism that allows them to understand their strengths and
weaknesses based on data that have been compared with those of
top corporations and averaged across related industries. The second
policy group involves the establishment of recognition programs for
corporations promoting HPM, and the introduction of related
government and private incentives (discussed later in this paper).
The third group of policies involves the formulation of *“Guidebook
for Disseminating Information regarding Health Management” in
2016” and “Guidelines for Health Investment Management
Accounting” in 2020. These guidelines aimed to encourage cor-
porations to disclose information regarding their efforts. In

TABLE 1. Major Elements of the Health and Productivity
Initiatives Led by the Japanese Government

Elements Start Year

Support for capacity building in corporations to promote HPM

Corporate ““Health and Productivity” guidebook 2014
“HPM Survey Sheets” and feedback 2014
Training program for “Adviser for HPM” 2016
HPM recognition programs
Health & Productivity Stock Selection 2015*
Certified HPM Corporation Recognition Program 2017"
Large corporation sector
Small & medium-sized corporation sector
Reporting support for disclosing etc
Guidebook for Disseminating Information regarding Health 2016
Management
Guidelines for Health Investment Management Accounting 2020

“The first “Health & Productivity Stock Selection” was elected in 2015 based on
the HPM 2014 Survey Sheets.

"The first ““Certified HPM Corporation” was recognized in 2017 based on the 2016
HPM Survey Sheets.

*In coordination with Ministry of Health, Labor and Welfare and Ministry of Economy, Trade and

#The secretariat was the Ministry of Economy, Trade and Industry.

summary, the overall aims of these three policy groups included
improving the competence of corporations engaged in HPM so they
can achieve the desired results, and providing incentives to corpo-
rations to encourage the promotion of HPM. The policies also allow
corporations to disclose their efforts in an easy-to-understand
manner and communicate with stakeholders (including investors)
to improve the public reputation of corporations engaged in HPM.

The recognition system is gradually developing as the num-
ber of participating corporations increases. Japan has four stock
markets and seven sectors, with about 3700 listed corporations.
Initially, there was only the ‘““Health & Productivity Stock Selec-
tion” program, to which only these listed corporations could apply.®
The “Certified HPM Corporation Recognition Program” was intro-
duced in 2016, which enabled all qualified corporations (including
non-listed corporations) to apply.” The former is a system in which,
in principle, one company in each industry sector with the most
advanced HPM efforts is selected and awarded. The latter is a
system in which corporations that meet certain requirements are
certified. This system has two categories based on the number of
employees: large corporations and small and medium-sized corpo-
rations. Furthermore, since 2019, a list of the top 500 HPM
corporations in the large corporation sector has been published.
Corporations in the Health & Productivity Stock Selection and the
Certified HPM Corporation Recognition Program in the large
corporation sector are evaluated using self-administered HPM
Survey Sheets.” These HPM Survey Sheets evaluate four areas:
““positioning of HPM in the corporation’s philosophy and policies,”
“organized frameworks,” ‘‘specific systems for implementing
HPM,” and “assessment and improvement.” The survey was first
developed in 2014, but it has been revised each year to reflect
government policy and subsequent responses of applicant corpo-
rations. Because the applicable laws/regulations and hazardous
factors differ depending on the type of industry, they are not subject
to evaluation and are used as negative indicators to cancel certifi-
cation in the event of a legal violation or major accident.

As mentioned above, Japan has entered an era of a rapidly
declining birthrate and population aging. Many other countries will
face the same situation in the near future, and Japan’s experience is
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expected to serve as a reference point for other countries. Based on
the information published by the METI, we attempted to clarify the
status of HPM initiatives and the level of HPM penetration in Japan.
Specifically, this study had three objectives: (1) to verify the spread
and quality of HPM by analyzing the characteristics and responses
of applicant corporations, (2) to verify the direction of HPM policy
by analyzing the contents of the HPM Survey Sheets and their
trends, and (3) to verify the degree of penetration into social systems
by confirming the existence of various government and private
incentive systems. We also examined background factors related to
the penetration of HPM in Japan and identified challenges for
further development.

METHODS

Materials

This study drew on information on the applicant corpora-
tions, HPM Survey Sheets (2014 to 2019 versions), aggregated
results of our analyses of the responses, and material related to the
HPM initiatives published on the METI website.'”

Analysis

Changes in the Number of Corporations Applying for
the HPM Recognition Program and Response Trends
Over Time

We used different procedures to evaluate certified HPM
corporations in the large corporation sector and the small and
medium-sized corporation sector. In the large corporation sector,
corporations submit their HPM Survey Sheets for evaluation and
then apply for the Certified HPM Recognition Program if they meet
the requirements and want to be certified. In the small and medium-
sized corporation sector, corporations wishing to obtain Certified
HPM Recognition must submit simplified, self-checking survey
sheets and meet the program requirements. We summarized the
trends in the number of corporations that submitted HPM Survey
Sheets and the number of corporations certified in the large corpo-
ration sector. However, we only summarized the trend in the number
of certified HPM corporations in the small and medium-sized
corporation sector because the application process using self-check-
ing survey sheets was introduced in 2019.

To evaluate the trends in responses, we selected one item
from each of the four survey areas. Specifically, we selected: a clear
statement of the inclusion of HPM in the organization’s philosophy
and policies, the existence of a dedicated department for HPM in an
organized framework, mental health training for employees within
specific systems for implementing HPM, and verification of the
effectiveness of assessment and improvement efforts. These items
were selected because they were comparable from 2014 to 2019.
The responses were evaluated based on the attributes of the
responding corporations (number of listed corporation applicants
and their share of all responding corporations, number of employ-
ees, and type of industry) as well as the selected item in each area.

Content of the HPM Survey Sheets

The HPM Survey Sheets include a section covering attributes
(of both corporations and employees), an evaluation section, and a
reference section. In this analysis, we targeted the evaluation
section, and used reference section information to investigate the
status of specific themes that might have needed evaluation the
following year.

The evaluation section of the HPM Survey Sheets comprises
four areas: ‘““positioning of HPM in the organization’s philosophy
and policies,” ‘“‘organized frameworks,” ‘‘specific systems for
implementing HPM,” and ‘“assessment and improvement”

TABLE 2. Outline of the Content of the HPM Survey Sheet

Positioning of HPM in the organization’s philosophy and policies
Documented policy for internal stakeholders
External information disclosure
Dissemination to other corporations
Organized frameworks
Management structure
Implementation structure
Cooperation with insurers such as health insurance associations
Specific systems for implementing HPM
Identifying the health issues of employees
Measures to be provided and range of people to be provided
Management of the quality of the systems used
Assessment and improvement
Existence of a Plan-Do-Check-Act cycle

(Table 2). However, because the composition and questions differed
slightly from year to year, we identified changes in the question
content. There were various types of changes, such as adding new
questions, deleting questions, splitting single questions into two
questions, and adding or removing answer choices in relation to
a question.

Government and Private Incentive Programs Linked to
the Central Government’s HPM Initiatives

We summarized the status of HPM incentive programs by
classifying them into economic and non-economic government
(national and local) programs and private sector programs, as of
March 2020.

RESULTS

Changes in the Number of Corporations Applying
for the HPM Recognition Program and Response
Trends Over Time

Consistent with the categories often used in Japan, we
divided industries into primary industries (eg, agriculture, forestry
and fisheries), secondary industries (eg, mining, manufacturing and
construction industries), and tertiary industries (eg, finance, insur-
ance, wholesale, retail, service industry, information and commu-
nication industry). The number of corporations submitting HPM
Survey Sheets increased in both the secondary and tertiary industry
sectors, particularly in the latter sector (Fig. 2). The primary

1600
1400
1200
1000

800

600
400
- gnill' ] wnl
0
Secondary* Tertiary**

2014 =2015 ®2016 ®2017 ~ 2018 =2019

FIGURE 2. Corporations applying for the HPM recognition
program by industry sector and year (2014-2019).
«xSecondary industry sector includes the mining, manufactur-
ing, and construction industries. xxTertiary industry sector
includes industries such as the finance, insurance, wholesale,
retail, service, and information and communication industries.
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FIGURE 3. Corporations applying for the HPM recognition
program by number of employees and year (2014-2019).

industry sector was excluded because the number corporations
submitting HPM Survey Sheets was low. In terms of the number
of employees, the number of corporations with 10,000 or more
employees remained steady, but the number of corporations with
301 to 1000 employees increased significantly (Fig. 3).

Before 2016, only listed corporations were eligible to partic-
ipate in the HPM survey. In 2016, the scope was expanded to include
unlisted corporations. Therefore, the number of corporations par-
ticipating in the survey increased, with the 2019 survey including
2328 corporations. Of the 3700 listed corporations in Japan, about
26% participated in the 2019 survey, which showed that more
unlisted corporations participated than listed corporations. The
number of large corporations meeting the criteria for a Certified
HPM Corporation increased rapidly since the program commenced
in 2016, as did the number of small and medium-sized corporations;
4816 of the 6095 corporations that applied in 2019 were certified
(Table 3).

Trends in responses were confirmed using items from each
area that were comparable over a 5-year period. The percentage of
corporations that had implemented a clear statement of their basic
policies (an indicator of the positioning of HPM in their philosophy
and policies) gradually increased from 53.3% in 2014 to 88.5% in
2018, but remained unchanged at 87.9% in 2019. The number of
corporations with a dedicated HPM department (an indicator of an
organized framework) was almost flat, at 10.5% in 2016 when
unlisted corporations were first included and 13.1% in 2015. The
number of corporations implementing mental health training for
employees (an indicator of specific systems for implementing
HPM) was also flat between 2017 (48.3%) and 2018 (49.6%).
Furthermore, the numbers of corporations verifying their program
implementation or participation and that evaluated the impact on

productivity also increased, although there was no change in the
number of corporations evaluating the impact on health conditions
or medical expenses (Fig. 4).

Content of the HPM Survey Sheets

Changes in the content of the HPM Survey Sheets are
described separately under the four areas. Each area, except for
“positioning of HPM in the organization’s philosophy and poli-
cies”, includes some numerical indicators that were used to evaluate
the degree of development and effectiveness of corporations’
HPM efforts.

Positioning of HPM in the Organization’s Philosophy
and Policies

This area includes items classified into three sub-categories:
documented policy for internal stakeholders, external information
disclosure, and dissemination to other corporations. A documented
policy for internal stakeholders requires corporations to document
their corporate-wide policy for HPM promotion and institute mea-
sures to promote understanding among employees. For example,
one item evaluates the degree to which top management regularly
communicates the organization’s philosophy and policy to employ-
ees. Although some items were integrated over the study period,
there were no major changes from the 2014 version.

Regarding external information disclosure, it is expected that
corporations disclose the system used to promote HPM externally
through media such as integrated reports based on the 2014 survey
version. The item that asks about dialogue with investors regarding
HPM initiatives has been positioned as an evaluation item since the
2018 version, whereas it was included as a reference item in the
2016 and 2017 versions.

In terms of dissemination to other corporations, the degree of
understanding and consideration of occupational health practices
when ordering products and services has been a continuous evalua-
tion item since the 2014 version. In addition, respondents are asked
whether they promote the expansion of HPM to external organiza-
tions including their corporate group, business partners, and other
local corporations, and whether they make efforts to promote HPM
through their business (eg, adding related content to their products
and services).

Organized Frameworks

This area consists of three sub-categories: management
structure, implementation structure, and cooperation with insurers
(eg, health insurance associations). The management structure
requires the appointment of a high-level manager as the person
responsible for health management. In addition, we evaluated
whether the topic of HPM had been discussed at management
meetings since the 2016 version.

TABLE 3. HPM Corporation Applicants and HPM Certified Corporations by Sector and Year (2014-2019)

Large Corporation Sector

Small/Medium Corporation Sector

Total Listed Corporations Certified HPM Certified HPM Corporation
Year Applicants (% of Total Applicants) Corporation (No. of Total Applicants)
2014 493 493 (-) =* ="
2015 573 573 (-) * ="
2016 726 610 (84.0) 235 328 (-)f
2017 1,237 714 (57.7) 541 775 (—)Tv
2018 1,800 859 (47.7) 820 2,503 (-)'
2019 2,328 964 (41.4) 1480 4,816 (6,095)

*Only listed corporations were eligible for the Health & Productivity Stock Selection.

TNumber of applicants is not available.
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In terms of the implementation structure, respondents are
asked whether they have a dedicated HPM department and how
many occupational health experts they have. In 2017, a survey
item was added regarding the involvement of labor unions and
employee representatives. Regarding cooperation with insurers,
the health insurance association is a system unique to Japan that
forms part of the universal health insurance system and entrusts a
corporation or group of corporations with independent operation
under a certain level of guidance from the MHLW. Health insur-
ance associations are obliged to offer health promotion services,
and it is recommended that these be offered in partnership with
corporations. The main question in this area aims to confirm what
corporations and health insurance associations discussed and how
often they communicated.

Specific Systems for Implementing HPM

Survey items concerning specific systems were often
changed, but the basic items covered identifying employees’ health
issues, measures to be provided, range of people receiving these
measures, and management of the quality of the systems used.

Regarding the identification of health issues, employers in
Japan have a duty to their employees to conduct periodic physical
examinations.'' Since 2015, it has also been mandatory to perform
stress checks to evaluate psychosocial factors.'? Therefore, the use
of this information and the number of health evaluation items other
than those required by law have gradually been expanded to more
accurately understand the physical and mental health conditions
of employees.

The measures to be provided include a range of programs,
such as education to improve health literacy, measures aimed at
managing employees’ working hours and work—life balance, mea-
sures designed to revitalize the workplace and prevent mental health
problems, and measures to support return to work and compatibility
between work and treatment for people with illnesses. These
measures also include implementation of individual health guidance
along with health promotion measures such as diet and exercise
advice, anti-smoking measures, and infectious disease prevention
measures. As noted in the Introduction, corporations tend to imple-
ment programs that are covered in the evaluation items. The
government has attempted to address various policy-related issues

40%
30%
20%
10% I I
0 I

impact on medical
expenses

FIGURE 4. Percentage of corporations
reporting using HPM evaluation items
by item and year (2014-2019). Note:
No related items were included in the
2016 version. xThe choice was not
included in the 2014 or 2015 versions.

impact on
productivity*

by adding items evaluating actions, such as promotion of sport
ahead of the 2020 Tokyo Olympics, promotion of non-smoking
programs, and measures to prevent measles and rubella epidemics.
In addition, other measures related to issues such as improving
symptoms associated with presenteeism and older workers were
gradually added, meaning the evaluation items in the HPM Survey
Sheets are increasingly comprehensive.

The main items concerning management of the quality of
systems relate to the participation of professionals (eg, occupational
physicians and occupational health nurses) in planning HPM and
training opportunities.

Assessment and Improvement

Indicators of the level of assessment and improvement have
gradually evolved as the efforts of participating corporations
mature. In the 2019 version of the HPM Survey Sheets, the
objectives of the business strategy were clarifying HPM implemen-
tation, identifying health problems that need to be solved to achieve
those objectives, and describing specific measures to solve identi-
fied problems. The existence of a Plan-Do-Check-Act (PDCA)
cycle was also confirmed. This confirms a series of flows related
to three health issues including their basis, the year in which the
issues were addressed, current status of the issues, status in the
previous year, and targets for the current year and measures to
address the issues to achieve these targets. This series of flows
makes it possible to identify the relationships between the health
issues faced by each corporation, their efforts to address these
issues, and management strategies. It is also possible to confirm
how a corporation evaluates their level of achievement of the
objectives of their business strategy. In the 2014 and 2015 survey
versions, respondents were only required to list three health issues,
but the 2016 version also required a description of specific measures
taken to address the issues. The 2017 version added questions on
specific goals. Furthermore, as mentioned above, the 2019 edition
included an evaluation of the operation of a PDCA cycle in response
to these health issues.

HPM Indices

Several numerical indicators are included in the HPM Survey
Sheets in relation to organized frameworks and specific systems for
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implementing HPM. Regarding organized frameworks, there are
questions on the number of people in charge of HPM programs and
their specific occupations. To evaluate specific systems for imple-
menting HPM, there are questions on: the number of employees
who were found to have high blood pressure or blood sugar levels
during their health examination; the ratio of the number of employ-
ees who underwent a detailed examination to those who were
identified as needing to do so based on the general health examina-
tion; proportion of employees with healthy lifestyles; and propor-
tion of employees who were assessed as needing restricted duties
based on their general health examination. The section covering
measures to be provided confirms the percentage of employees who
need provision of specific support services and the rate of partici-
pation in those services. In addition, there are questions on the
amount of overtime worked and the time spent by workers on paid
vacations, which provide indicators of the effectiveness of measures
to manage working hours and achieve a work-life balance, and
reduce absenteeism, presenteeism, and early retirement as a result of
long-term sickness. These indicators are based on the current legal
requirements in Japan and on items that do not require the collection
of new information. There were no major changes from the 2014
version, so the results were comparable over time.

Government and Private Incentive Programs
Linked to the Central Government’'s HPM
Initiatives

The government (national and local) and private sector
launched various economic and non-economic incentive programs
linked to the HPM initiatives. Government economic incentives
included programs whereby certified corporations received prefer-
ential rates for working capital loans (four prefectures and one city)
and additional points in evaluation of bids for public works projects
(five cities). Non-economic incentives included programs for certi-
fied HPM corporations to publicize their certification in vacancy
advertisements at public recruitment offices, and enabling them to
enjoy simplified procedures for extending the resident status of
foreign employees, regardless of whether they were large listed
corporations or small/medium-sized non-listed corporations. The
original recognition program was adopted by 39 of the 47 prefec-
tures, and city-implemented programs now exist in about 50 cities.

In addition, economic incentives offered by private sector
corporations (eg, financial institutions) include preferential loans
and exemptions from guarantee fees (56 cases), and four insurance
premium discount systems that are offered by both non-life insur-
ance corporations and life insurance corporations.

DISCUSSION

Implementation of HPM in Japan was conducted under the
governmental policy initiatives. Corporations that introduce HPM
are required to undertake programs in four areas. Furthermore, these
corporations must discuss HPM at the management level to ensure
that the PDCA cycle evolves and they develop better cooperation
with stakeholders including employees, health insurance associa-
tions, other corporations with which they have business relation-
ships, and investors. In addition, in the area of specific systems, it is
assumed that corporations will introduce a range of programs,
although the government tends to encourage corporations to address
matters related to policy issues.

The increased number of corporations participating in HPM
initiatives in Japan may reflect an increase in the number of
corporations participating solely for the purpose of obtaining access
to incentives by becoming certified, rather than for the purpose of
promoting their employees’ health. Although it is not easy to
analyze the quality of responding corporations’ health management
practices in detail because of changes in the evaluation items over

time, our results showed there was progress based on various
representative items from the HPM Survey Sheets that had not
changed over time. In particular, there was progress in terms of clear
statements of basic policies in relation to the positioning of HPM in
an organization’s philosophy and policies, and in relation to assess-
ment and improvement. Conversely, there was no change in the
presence of dedicated HPM departments (an indicator of an orga-
nized framework) and the implementation of mental health training
for employees, despite the inclusion of small and medium-sized
corporations in the survey. These findings indicated that the average
performance of participating corporations improved, along with the
increase in the number of participants.

Moreover, economic and non-economic incentives offered by
the public and private sectors to support HPM promotion increased.
Although not considered in this study, the METI analyzed news-
papers and magazines and calculated the monthly numbers of items
regarding health management.’ They found that media coverage
increased following the first announcement of Health & Productiv-
ity Management Stock Selection in March 2015 until
February 2019, when the second phase of Certified HPM Corpora-
tion Recognition was introduced. Media coverage has been consis-
tent since then.

As noted in the Introduction, there are various evaluation or
recognition systems related to health promotion and health man-
agement in the United States and Europe.'* For example, the Fit-
Friendly program is a recognition system operated by the American
Heart Association since 2007, which covers 4200 worksites includ-
ing small corporations.'* The Wellness Council of America, which
has been operating for 30 years, has about 5000 member corpo-
rations and has operated the Wellness Workplace Award Program
since 2012."° The Health Enhancement Research Organization
(HERO) provides a free online HERO scorecard, with version 4
currently used by about 1200 corporations.'® In Europe, Vitality has
run the ‘““Britain’s Healthiest Workplace (previously Britain’s
Healthiest Company) competition since 2013, and 510 organiza-
tions have participated.'” The number of corporations participating
in government-led health management initiatives in Japan is rapidly
increasing. Various public and private incentive schemes are work-
ing in tandem, and social recognition is increasing. Therefore, it is
important to discuss background factors and challenges to
future development.

Background to the Spread of HPM in Japan

The main factors that have led to a spread of HPM measures
in Japan over a relatively short time include the fact that they fit the
environment in which Japanese corporations operate and are based
on government-led initiatives, as well as simultaneous action in
supply side measures such as the development of the
healthcare industry.

The environment in which Japanese corporations operate has
seen a gradual increase in the difficulty of securing excellent human
resources because of the declining birthrate and aging population.
Therefore, hiring human resources has become a major manage-
ment issue. Under these circumstances, the number of applicants for
jobs advertised by exploitative corporations may drop if long
working hours or regular overtime become the norm. However,
small and medium-sized corporations find it increasingly difficult to
hire younger people, and want skilled workers to continue working
for them over the long-term. Corporations that invest in their
employees’ health tend to be well regarded. In addition, large
corporations cooperate with medical insurance associations, with
the employer and employees sharing the costs of the premiums more
or less equally. Numerous corporations have raised their insurance
premiums in response to increased medical expenses and increased
contributions they are required to make to the national health
insurance scheme in support of older people.'® One aim of HPM
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is to reduce medical expenses to prevent rising insurance premiums.
In addition, published reports confirmed that workers’ health prob-
lems have led to a decline in productivity.'® Therefore, the HPM
initiatives are appropriate for the environment in which Japanese
corporations operate.

Because the initiatives are government-led, it is conceivable
that all local governments and financial institutions have aligned
themselves with and led the promotion of these initiatives. Local
governments operate the national health insurance scheme. Inves-
ting in corporations helps to maintain the human resources that
support the economy, as well as helping residents to remain healthy
after retirement. In addition, financial institutions compete to secure
good customers, and corporations that invest in the health of their
employees are sought after. Management and industry groups also
support the development of the healthcare industry through semi-
nars and advertising, which helps to achieve social recognition of
the initiatives.

Challenges in Developing HPM in Japan

In Japan, the HPM movement is expanding as a result of its fit
with the environment in which corporations operate, government-
led health policies, and industry development. However, there are
various challenges to its ongoing development. These challenges
relate to four key aspects: improving the quality of HPM, increasing
the level of penetration in small and medium-sized corporations,
inducing environmental, social, and governance (ESG) investment,
and improving the evaluation index used in the recognition program.

Improving the Quality of HPM

The number of applicants for the recognition program is
expected to increase, which is the fundamental objective of the
government’s initiative. However, it is difficult to make an evalua-
tion based on information obtained from individual surveys. There-
fore, although its accuracy is limited, the evaluation is conducted via
self-administered surveys. Generally, corporations that promote
HPM and want to obtain certification tend to conduct activities
in accordance with the survey items to obtain a better evaluation.
Therefore, if we set evaluation items and add points to specific items
in the HPM Survey Sheets that are consistent with government
policy, corporations may be encouraged to implement programs
based on that policy. For example, the main theme of the govern-
ment’s 2019 to 2020 action plan included the promotion of infor-
mation disclosure regarding investment by corporations in
employee health; therefore, the relevant items in the HPM Survey
Sheets were strengthened.” This highlights that it is necessary to
continuously improve these surveys going forward.

The essence of HPM is that top management defines an
organization’s goals, clarifies the systems relating to employee
health and work-life balance that are necessary to achieve those
goals, and initiates HPM programs that aim to meet the organiza-
tion’s requirements while embracing the PDCA cycle. Therefore,
the design of the HPM Survey Sheets was improved over recent
years to allow this framework to be linked to the evaluation process.
The weighting of the four key areas when selecting certified
corporations has also been changed to place higher priority on
evaluation and improvement. The commitment of management and
the competence of the person in charge of the HPM program are
important factors for setting goals that are consistent with an
organization’s health policy and embracing the PDCA cycle to
ensure that goals are achieved. Continuous effort is necessary,
including that related to human resource development.

It is important to control the quality of the services that are
provided to improve the quality of HPM programs. Since corporate
investment in the health of employees has become more widespread,
various areas in the healthcare field have expanded.’ These include
consulting, information systems, and solutions. Given that the focus

is human health, these areas need to display high standards in terms
of ethics and service quality. However, there have been cases where
service providers have shown insufficient evidence of their effec-
tiveness, or staff education has been insufficient. To facilitate the
healthy development of the industry, the METI has encouraged the
establishment of voluntary quality evaluation standards for health-
care services in each area. In addition, the METI published the
“Ideal Way of Healthcare Service Guidelines” in April 2019%° to
create an environment that promotes continuous quality evaluation
of healthcare services. It is expected that industry groups will lead
the way in quality control. In addition, as numerous services related
to HPM follow a “B2B2C”’ business model, it can be seen that the
role of a person in charge of purchasing services to manage the
health of employees in a corporation is challenging.

Increasing the Level of HPM Penetration in Small and
Medium-Sized Corporations

It has been noted that it is not easy to provide healthcare in
small and medium-sized corporations.>' Initially, the HPM initiative
in Japan started with the Health & Productivity Stock Selection
decree that targeted listed corporations. This resulted in the HPM
initiative being criticized for only being available to large corpo-
rations. Since then, a small and medium-sized corporation sector has
been established, and the number of participating corporations is
growing. In addition, support programs for small and medium-sized
corporations have been introduced, such as certified programs
through local governments and preferential loans from regional
financial institutions. However, 26% of listed large corporations that
are engaged in HPM programs submitted HPM Survey Sheets,
whereas only a small percentage of small and medium-sized enter-
prises did so.

Although small and medium-sized corporations may lack
financial and human resources, top management can more easily
establish a healthy culture in a relatively short period of time. For
example, there have been cases where a healthy culture has taken
root over several years, resulting in significant savings in employee
hiring costs. Therefore, it is important to provide incentives that are
directly linked to the management of small and medium-sized
corporations and support personnel to assist in implementing
HPM. There are also various options for incentives, such as expan-
sion of the points system related to public procurement and tax
incentives. In addition, there is a movement among life insurance
companies that mainly serve small and medium-sized corporations
that encourages their sales staff to qualify as HPM advisors and
voluntarily support the implementation of HPM programs by their
client corporations. These efforts are just beginning, and it is
important to collect information on successful cases and for use
in further analyses.

Inducing ESG Investment

One aim of the initiatives introduced by the METT is to create
an environment in which corporations engaged in HPM are highly
valued by investors as investment destinations, leading to an
increase in their stock prices. Corporate activities should ensure
that social contributions and profits are compatible rather than
mutually exclusive. At present in Japan, many large corporations
have displayed their commitment to contributing to achieving the
Sustainable Development Goals outlined in the “2030 Agenda for
Sustainable Development™ adopted by the UN Summit.?* ESG
investment supports these efforts from an investment perspective
because it not only emphasizes traditional financial information but
also considers corporate environmental, social, and governance
efforts in relation to investment decision-making, and is being
promoted globally as well as in Japan.”® The more ESG-friendly
corporations are, the more sustainable they are and the more it is
necessary to build a social environment in which those corporations
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can grow. It has been reported that the portfolio of Koop Award
winners, which were recognized as leaders in health and productiv-
ity strategy deployment, showed three-times greater performance
than the S&P 500 Index in the 14-year period from 2000 to 2014.%*
It has also been noted that the stocks of corporations evaluated
highly on the HPM Survey Sheets showed high performance.*
Consideration foremployees isincluded in the social dimension
of ESGinvestment. To consider making an investment in a corporation,
it is necessary to visualize the efforts of the corporation and make
comparisons with other corporations. The 2019 version of the HPM
Survey Sheets included items related to dialogue with investors and
was evaluated using the Health & Productivity Stock Selection. The
METI published guidelines for health investment management
accounting in an effort to accelerate this dialogue in 2020.

Improving the Evaluation Index Used in the
Recognition Program

If corporations seek certification in search of incentives, the
evaluation indicators that are used will affect their efforts. In other
words, if the HPM Survey Sheets and indicators are designed so that
factors that produce good results in HPM performance can be
reliably evaluated, corporations that have introduced measures
based on the indicators will be able to achieve good results.

Similar to the various surveys and checklists used in the
United States and Europe, the HPM Survey Sheets are based on
corporate best practice and the opinions of experts. They are also
revised often to reflect new evidence and policy changes. Pronk
summarized the similarities and differences in relation to elements
of various health promotion programs outlined in 28 publications
(including academic papers, consensus reports, and books), and
identified 44 items related to best practice.”> These items were
divided into nine categories: leadership, relevance, partnership,
comprehensiveness, implementation, engagement, communication,
data driven, and compliance. A previous study?® used HERO
scorecard data to examine factors in health promotion programs
affecting participation in health assessments and biometric screen-
ing, the impact on medical costs, and perceptions of organizational
and leadership support. That study found that organizational and
leadership support was the strongest predictor of success in these
areas. However, the provision of incentives only predicted increased
participation, and program comprehensiveness and program inte-
gration were not significant predictors of any outcomes.

In Japan, employers are legally obliged to ensure that their
employees undergo an annual general health examination; there-
fore, economic incentives are rarely provided at the commencement
of HPM programs. However, the HPM Survey Sheets include items
related to management leadership, support for managers, and
support from other organizations, along with numerical indicators.
By designating the current survey items as explanatory variables and
using numerical indicators as outcomes, it is possible to examine
which factors are associated with the required outcomes, and revise
the HPM Survey Sheets and the evaluation standards that are used to
select the certified corporations.

CONCLUSIONS

HPM was initiated to solve the problems faced by an aging
Japanese society. It is important for every Japanese citizen to remain
independent and enjoy a vibrant life as they grow older. Therefore,
the consideration of employees through HPM contributes to both the
sustainability of the corporation and the health of employees, even
after retirement. The development of healthy Japanese corporations
directly contributes to the sustainability of Japanese society, which
suggests that the efforts of these corporations are fulfilling their
social responsibility.

The HPM initiatives that have been promoted by the
Japanese government encourage economic expansion, as they

are tailored to the environment in which corporations operate and
involve both local governments and private corporations. How-
ever, it will be necessary to solve various related problems to
achieve the government’s policy objectives and support further
development.
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LD EVEMN OB IZ DN, 5HH THIE L 2R K — I (management support)
DAFEN SN E 5D EAE B Lz, ZOMBRED . HRER I K OEA 7 v v 2 25007
LT, MEEBORFEET 07 7 AOSNNCHE L., ZORBENERORMEICL > THRE S
EER LTz, 2O, HAOEFEE T v 2 5 4T3 AL, Al 7Tar s o518 e L
THE L LI s 5%,

Milner 5 (2013) &, F7 7 V) & TTOLL LORESBIT B EEME T 0 s 5 L1250,
Bt xR ED FetReTa s 54, V=& =3y 7Y KR — L (leadership support). 1
FEOMFFEREIH 253 Iy P A Y PANOHEEROE, /N — 7o M RGHER X ORI
TEHli§ 2 HEBDOY 2 L — 4 V7L OBRISDOWTHRET LT 5, BGOREREEE Y v &
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T LD, SRR & 2 ESEETH O PRI R O A (R a4
% & O KR HERGE R L OMEEAE L T, WIGORERGE T 025 L2 XBTH X550 — 4 —
VTR N, V=K =y TYR-EFD KD R LORIEEEES 2IEE). S8t
FEAND ) — 4 — DB GRLEH L EFRL T D, HOMERTIE, V=4 =2y THR— b H#
EFREERD Y 2 L —4 Y ZIZDEBED TR AL fEFEMET 07 5 LONEE LIS E,
TN REOMFEREIIN T2 Iy M A Y PAOREEBOHHEOM LIZOEHAD, & 5I12HE
EBOY L —A VDA EIOERBETEETFLEIRELTWEY, &k, ZOHXT
2. UV —4& =3 FHHE— b &Leading by Example (LBE) ¥ —)L (Della5. 2008)* % >
THIEL T3,

Lier5 (2020) (&, FA VICEHWTEREET S MERGET 7 v b 7+ — 2 OFH#E L, BEAR
T L120.07%~100.00% EHD TR E A Z A H 5 Z L 2B L. BRERISMART L5 &
MU 7 7" 0 27 7 ARNP SN 2 &), HERAO—E3 2 PEHE KD S Z &2 |E L T
%%,

3. 7073 LADOEM - REMERICET 5 EHHR

Edmunds 5 (2013) &, EEO I - )LtV 4 — Tk 2GR ET 7 0 27 5 ANOLRBN
FUTA VA E 2 — T, [#ERE T T 27 ANORSINOFH A2 BN L T\Wb, 20
R ASMOBET. BUEBST 2 O SAGEEN 3 2 %84, REEP T 1L
F DR, Nk EWPIERE, SEE 7 02 5 ANORIG, SGEEEN T 2 Wt
D6 DZHIHES NIz, TOHRT U RHCRRRE L %5 2 BREBNZ N 2SS UbOBERE LT F—
L) —H—DRILMBEN, 7213 =X =BT T LEHL RN ENHET ST L a
LTW3, 2L T, WIGOMENEET T2 5 21280 . 7825 ANORNN %t 5 *
v —VOERIC BT T A VEPR A G &85 Z L OREAERL TV EY,

Bardus5 (2014) (&, %EOLEMOMNEIZT T 5 GHREB 2L 720DFET 4 — L%
7ZHHHAIZ BT, 2ME OB L L OCASMEDOIHIZ DWW TEEEL S Y 2 ¥ 2 — %175
TW3, ZNEOSMEKE, REEHEAGGET 208, T0s 7 4 \OFMLRT S, Y
VA VA =PREMNEINDE L VIWEDOFLICA T, LRIRHEBICSNZ#0 ohZ L% %
SOBMEPET2EW|EL TS, —Ji. ASMOBHE LT, KA L0, BLA LN
MAT, BERERT VA VT —DhEh o2l EEFFTNE, 7 LT, Bt 7 o
77 LAOMEIC KT 5. JEAEORBILBIGOF v v U v () OFENEETH S &
ZE LT B,

4. HhEMERERETOT S LDETIVIEE

AT, ZZ2FTBERZED AR EOHAE S &2, IR A@FEEE T2 5 4 0DE

FAMERIZ O TR 2179 . ZOHGHIA, ERAIZHBO RAFEESEG A2 S L I1I2 L2
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NI 2T 4 ZETILOREIER DL 2GS 2 4EATZ L2k 5, Glasgow 5 (1993)
F. W OPDE@XEI L7725 AT, 2Rz EEE 25720185 EFRZERL LT, 7
Ty I ATYAL Y, ¥ EEBR. LT e s T 208 (fit between company and
program) . & FEHED 4 DOWITIZHrT. TN 3HH, Git125HE OMGFE A 5 L
TW3Y, ZOHT, 7ar I LF¥4 VORICICIE [ CREERBFICSIMTE 5 X512
T54E. Tur I LONMMAEESICT 5] REPECERRHEICE [2MEEET 5. 21
i 2R 2RE L, e d 5], e T us s 208 [REMEE B LN
BETTus 7 AeEET 5] WL SEICE [Tus 7 A0S T, RER, EEE.
BEUHE) =4 —=22MF 5] o728 510, RRIUTHELAMBRER 2HE ST 5,
Shain & Kramer (2004) 3. #R3EHLOH T, HHEBOMMIZHET 2 H K& LT, HAOH
T8l KOG E . HEREoflikz 250, T Th O BRI IZES 55, FRHZ 250
WEETRII TSI LIdTET, KE LB ER LI LTS, 2D5 5, (1FH
DD RN, HEEB D EERREIGE IS 2 EEO T I 5 b X Y P2 FERFCRC TS
CELERINMEEY A — P EMEBOFEPLR T WA Ze . ©LARET S LD
BHEBZEITOHEEFRET L ThB T L LR I N7 M 28R 1 (supportive management
climate) THEK EhT115Y,

Weiner 5 (2008) 13, #RIZMEHEEHET T 2" T A12DWT, LITD 320k % %15 T
W5,

1) (ERERHE & o7 i, POWAT BEOM S

2) {EFETEIOERD 720D L EREADI T A

3) HHOBREPHM T 5 2 b L 2 & & &R OIS O IR HE 2R A~ O XIS

INGZHfEE L725 AT, MGOMBERME T v 7 7 4 OMRE 5 ANEET 5 HK %,
B oA OBy B ORI ER 20T 5 2 L2k > THRET L T 5, BE L7z 8 A%
K, Alf&ZEbxtie )] (organizational readiness for change). FEEX /78t fti%k (implementation
policies and practices). FZEEM 1. (implementation climate). FEEA %I (implementation
effectiveness) . ZHAfiliff it 5% (innovation-values fit) Th 5., TDH B, FEM I Lix [
RLEBDPEHEANPIAEL TS, REDEREZFIT T2 Z e hlbi, ¥R— b &h, W
NTVBLERFHELTOBERN] EEHREL TS, F7-, ZHMIEEAET R E 5 5H0EE
B2, FEOEFEDFTIZ K > THHDMEFEBAEHE S N5 Lalik L T3 AW LER
LT3, ZTORR, RO IS, ARZIOSIST, FET e - RONE L 2 OHE, £
RELUTELZFEN LI KOHR & A DEEAOZEFMEESEC K > TEL, /2, 2R
)72 RIS K AR OFIR I, FTERELAETH D, FERIZ W T i S G481
AT S, 2 LT, FEOMBIZ. J7eH0hitk OG0 RN 5 RO BB 52 5 &
THEFLEBL TS (B1)7,
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HRREEL
(oraganizational readiness for change)

A 4

KT - MR
(implementation policies and practices)

v

RixE+

(implementation climate)

(innovation-values fit) v
REEME

(implementation effectiveness) b

ZEMH

v (innovation efficacy)

ZEEME

(innovation effectiveness)

1
1
1
1
1
1
1
i
H EEEEaY
1
1
1
1
1
1
1
1
1
1

I e

K1 EBEEIEOREER (Weiner 5 (2009)%* & —HHZE)

5. A CEEHKOY -4 -2y THBETHICRIZTHE

AR D K 512, Glasgow 6 (1993) 1. WL DD X E M L7z AT, INEEA L&
HE7-OICEETREHEFLHEREL T D, 2OPT, B SEEOXRITLO 1 DL LT, M
BoEE (supervisors) ZSEANEBICED S Z L OTEEM A 2B T T 3%, 20 kS &EANGE)
ZhWTATTEL, HEBOFENE, EEO LR -2 3hHEE RO EL 25 Z &0k
%,

EJRD FRIOME LML 2 2RO MR & U CTHEKDS S 5., KEOEPE X, 1988412,
HR 2 MERIRTE 2 865 - HEFF T 2 L 812, IRBRKBOEITOE 2 58 5 720 (IR HE i
WEEHT 2 L3380 5H L7, ZOA ISV TRETHE OHELA DT HIL TN B A8,
WA TIE Green H Award & #4101 5 - |EFEHEHE 7 0 7' 5 4 OFRERINE 2 B L Tw 5,
Whiteman & (2001) 3. Mo E#BANRE LT, ZOREDHEET Y M HLL L, GSH
DY =& =3y TRBMOMERAE T 1727 5 4 DFEED K UHER ST 28 2 R L Tu
%, TOMR, GIREO) =& =2 v 7 LB NRN) S IERE T 0 2 5 ADORBKISHBL
T EERELTWEY,

Wegge 5 (2014) (%, BEAZMHEHDO) — & — v FICBHTIHEE S £I2, ) — 4 —DITH)
PSS DAERRER B OMFEIZE D X SBT3 20 MEf L. 5 DO (pathway) 5K
ZETNEEEL TS, HIRMIZIE,

FEE 1 BRI 2 AL OITEIORAEE  (initiators) & LTDY — & —

WP 2 MEHY AT LORFEFEELELTDY — & —

FEIE3 A ML AR, “gardeners” 72 I3ETRIZHT S “buffer” ELTDY — & —

K4 SN = TORMERHESTIH2NTA TV T4 T A DREHETHD ) — 4 —

DS 7+ 0T —ORFETH L EFEOETLELTDY — 4 —
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T&5"®, %7, Skarholt 5 (2016) %, fEHE{EHER ) — & — ¥ » 7 (Health promotion
leadership) % . [fdFE# (&S 5 & O 2GR MEBO 0O L EABE L. 20 X5 A&t
SLOANOREBOBMAERTR L., BT 2L ITBEET2 ) —&—> oy 7| LERKRLED
AT, Iy 2 — DR 3 EROMGIC BT, JREISER ) — % — > v TORE R Z
& & BN ERBE LI 21T 5 72, ZOMR, EROERIZE > TURSR A2 D0, i
OREARM Sz Wt LT 5, RN, F2EM. A, RENTH D, RakEE
T x—v v ACHERAE YT, WERNZEREZVI SO DIEED T RE T35 EDTHINE 6N
BV R H 57, F72. Jimenez 5 (2017) 3. A —Z M) TOHWEENZL L
7B RMGAE ORISR 2 T U, EHHEER ) — & — > o 7k, EEROHEORIRIZ R < B
IZHBAL, 2 P L 2= 7y P ORISR BT 2L T35 ET L anRL T, £
DS AT, (EFIGERN ) — & — > v 7% [BIG TORERBOF ODEF LTI L2k, it
ERTHEY RIS AEBT 2 ) — 4 —DREN L DA EEFRLTVEY,

ZO X512, LEIOTEHABEORBERE T T2 5 AORNZBWTEHEETHS, LirL,
ERIZVZHE% & > TIHERBOMEERME T 0 2 5 ANOBNEB K OCTHERE BTS2 01T
ERTNE. RN ENDB EZFEZ SR, Justesen 5 (2017) 12, TV —2IZBWTHE
i E TSR 7 0 o' T £ OFNEEBETT 572800 RCT O—B & LT, Sk
A PERE (middle manager) 12X L T, BMEFAEL L UA V22— 21T o572, ZORER,
% < ORI, EFERGE 702 T A2k A A EHEO%RHE, FHCEERIZED LS IS
BG4 REDPDBAHIEZ LIECCTH D T OARHIE S K > TR PR A E T 7 1 o 5
LZPBWTITEI§TAZ L2720 0bE, BNy TOFIRGETE L9 12A 5 EERLTH
%, LT, BaalikOSEIZ I 5 PR FERO R EIRZIRIC OV TOXE & &1, i@
FEEE 7 0 2 5 L OFEBKIZ BT, PRGBSI D) — &4 — L L ToREE R85 k5
2327200 8HH» SIRBIE£IT-T0B (1),

V BSCET28FEEETOTILONINT 77T 1 RETIV

WS 36 ) BIEFERYE 7 1 2 T A DFEERIZDONT, PRI KIFTHER DS & & g1z, 3
BXZirbh T s RIFEERHEFZIE L, Z2ohh o iEEEA I L TRZ VT 527 4
AT N EREET 2 LV HELAR, A2 BIRFEICI>TTbNTnWs, RZ M7 707 ¢4
ADWEIE, F =222 T 4 REHEMEBTOMIMIC KD Z NN THD, ZZThitiEh
ToRFIE, HEEERE A ST ARG O H AT A 17 5 720 D 2 3 7 1 — F DR B RALE &
T 5 200OMERIEORIHIHVE R TNE, ZITVWIRZ LTI F 4 ZIZDONT
Chapman (2004) 1. W35 O HEERGEDERLAIZ I\ T, FFEEIICGE X W72 5k CREE O
OIS Z B, £ 2N a2 YRR RAES 2, — MM HBITBE A TGS L ERL T3,
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£1 HPHEBEELIESZOU - S4—CELTOREZRL-EDELHICTEHE-HDIRE
(Justesen 5 (2017)*" & —HHZ)

CREEEICEREREOT B AER S S 20, PRSI E 5 O TE) & RERE & Ui
wa&%%&wﬁﬁméﬁﬁémzﬁfhiﬁetm

A PR MR E 7 0 20 T A OFEERICER L B O EI A WIEIZ T E 5 K5 | [FRHEHE
Tu s T L EREERICET 2 E SDIMERLETH 5.

Ch SRR Y, [EEBORVERIC T2 2 LI 50 T &3 2 HENMEIZARG
Lo TRIBTE S LHIZT 72000, B COMERE T 12 5 412 5T b A B
AREEZR-EZ L9, HEBOZ VXA VDAY OT O A 52EET 20 ERD S,
CEFHSE T O S5 Lk, HEEBO—BE U CTHMET 51213, 8 b v 7 & 4% EE A
HEEL T, @%%£7n77A%Aﬁ®ﬁnf/x%L IBADEIRBENRD B,
CHREEER SRR A B A201cid, by Y=V v =L HIITARERDH B,
SR R A LA 0ICiE, Fr vy VI —U s v L CHEAREL., E
&ﬁ%%7¢n~7y7T%M%#%5

CEHERE T T 2 5 A DFEBRARINX & 51213, WHEBOSEAAT/KRTH D . HE B
NEEOBFEEZHL T2 0HENH 5,

DR T T 25 ADFEE AR X B SICE, a5 LBHERLETHY, Tar T
LEPE T, BN T JOFHE L. PRSP R A RE TE 5 X510k T
LRENRD B,

B M
I I
A} =

=5
hafl
w

=5
I
Iy

B REoAm
Il ]
~ o o1

wE
(]
oo

1. BEEEOTILONINT 7971 ZADER

i <1d. Fielding (1984) 2%, WkIZIZ#6() 2 {@FEHHE 6 K OPER PRIIC 61T 2\ < D2 DO fi
HE 7 a2 s a0 @M EFRE L, BICbZ23 3y b AV b, REEICK S XE, ¥
BOZNM, R0 -5 -y 7. BNOWIEL. HELGHENE, FHMBEHNOER.
hoHis 77—y 3 ViR, Fus 54 EOBETOmEY A HEY, HEBOFRKOSHE L
Vo REH AT T Y, BIROLSIZ. ZOMEHE, Al E T u s T AORMIIEE A
EfrbhTE o3, MloTas s ARFRTDH -7z, ZOH%, HEEET v T 20EENE
RNEAFIE L T X 721990412, O'Donnell 5 (1997)*) 35 X 08 Goetzel 5 (1998) 78,
ZhZh6HHBLXUIEEPEKANZA N T2 T 4 AETLEREL, ThoDIEE S
%L & 12, Chapman B HMEOERAZHENL T, WHHOEFLEHEELTWE?, Zht
FANZ, Goetzel 5 (2001) (&, {dEFERE & HEES 2 9 DDORBEDBUHFIE DL R A & L 12,
10EH» KB N T5 277 4 Ao £%UZF7/7LT“5%ouhEi Z0
BRI E N5 LI LIRS IHE N ANE TH 57280, IZIEE CEEHNZATDN 22 h b 4
DD SLOFRIZONT, 212X L7,

72, Goetzel 5 (2007) (&, FHE. ikH K OHMROZEREZ S LT DITO 7HH»
SRBENANTTIT 4 ZADOWEAIEELTW3Y,

1) WS T 07T L& MO FEERIHAET I L

2) fdFEE A PRI E A 5 2 BN, B HiR. J K OSUUM BRI [FARHCH D) Ml 2 &

3) B4 OMEFEREEIRETZ T L
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K2 EEBETOJVSLONZANT 77571 RCDHBELEER | 4 DmXOER

O’Donnell 5 Goetzel & Goetzel 5 Chapman
(1997)* (1998)* (2001)* (2004)
BRI RE by FI2k DX Wby IS K B HEOM
i £
MO FEHN EHEODN R ORRIA L 2RI JEISREOHGLA & 2K i - FEANE Tar 5
=7a s 5 A0 5 S EE & DL 7o NS & DA LD
a2 MG TRL, Ak
WOBOM Ly hiz

H#)

SR e BRI A WY B 72
8 D3RI 7 HUHL A

SCPRH 7o MRS L D il

it F — 2 DFETR VN —
& UORRE R & SRR
o> 2

HitEF — L DFHEA VN —
& U TR E RS & R
ko2

ZIRFEAE L 72 F — 258
et

LR R L 725 — 458
%

Fy LY (g *
FRFYEFVF—LD
e

THi. (EHEREHE, v 2L x
A 2By T OHfEfR

PHI. HEREEE, T LA
A ALy 7 OHHAT B X
ANDY G-

RBEAL ey TF TS
=R WA

4 vy T 4 ThHE< SEE
Jith

RN ETII 2= —Y 3
A= E N

HELA A A1 2 ey 2

3227 —YaVv

AR A PRSI 7= Ry

3227 —YaVv

WY kaIa=r—vav
AR

TR O 2 2 117 3

R % K 7=

WNREK 72T I 2 =0 —
PR

OB TOREE

75T LD AR O
K

F O & ORE & ORI A

Y THA MRA Y H— %
Uk AV ETEy bR
- 7= Wk E DR FH

TUS T LT —AR=-2F
7 3RS O R

AT D AFAE : PR TA) 2 5Tl
RIS R OFEE by T &
UPERER & OIAT, Hlfie ¥
UEROERITRES

7=, W, Wi, Gl
I LU B RO Bt

7 a2, WbE, Wi, AT
¥ KO R AR Ok HER
s et

ftt R A ALR O F1 IS RS
< YO I

(LRI Reg (UL LAV NS 3)
Bk OB EE

BLATHS Z L

EBWSMES S 7-OICHEE DN = — X I TE L X527 ar I 452 8452

W

HWRIEEZGS 2 L

%\l
&

4)

5)

6) TaTTLEMEIZIHET S Z &

7) FEEAFERGRECEINLZERAZLLZ L
Terry 5 (2008) (&, 9 DDYEERM 5 & 481 E T, 220OMROERHEE T v 7T 4%
178



RAMNTS 2574 AL )L e, —E (Common) 75 27 F 4 AL NJLIZANT. ZOKGHE, %
#IE T 025 AD52 TR, AL L UHEROEEEY 2 2 ORI RIcE S E2MEL -2 L
AHELTWAY, 20, 905 4 AL ~ULOHINIZ WO ESE. DTFOM) ¢

) S T a s 5 ARG
) RRERE - EPIEIC X A Y K- b
) MAEShiz4 vy 547
) A A I 2=y —v a3y
) WIANOEALZ & 7 DELE
) EROFEIZK D T a5 L8t
) HBRIZXNRE L@ T e s T 4
) HEREBWIOFE L 7 4 — /vy o

9) MAHINT-NY & —[H]H

AN B N CTHOL U 72 R ERBR S SO (Affordable Care Act) . R PP —E 2 %
Gl yis, REFOMMICTEHE ORBIEE T 1 2T ANOSNIRIUZIE C TR O
WREARD 727280, F/MREIZ BN TR T 0 25 LA DB A DM Z L1257z, Zula
(2014) 1, RYVAR=ZTINO AFHEEZD 2 + 7 — 2 & T, IR B O MR
NS T O T 4 ADREHROBARNAHEL T EY, ZORKICHWERIZ, DTO@E) T
b5,
) R ORHEN 5T I 2= — v g VS
) V=F—=DITYF AV A a3y b XV b
) BIEWEHO7Z0OBBRI D e/ s— 1 F =y T
) DEEBOFMFEN: & S

5) BIEME R & Ok s

ZOMRR, L ORETCINSDBEREGAETOY I ANRFEEE N T 7z, Ryand (2019)
F. BREHEMEEFIHL 7223 F 2 — 1 o Y INOHUK COMFERE 7 1 2 5 238 A0 R % Mk
TH72007aba—-LaEREL TS, Tur T aid, B (buy-in). P, FFm, Mk
IS= b F =y 7 Ehi, D6 DT ak A 5D, 205 bEENX [BIES, BE
Jg, EPRERRE . FEEA LS. HEOTNTOL AL 6HHE— 425 HEE%RRT L] &
EFRLTNBEY,

ZZFETHRMRTCEERZ N T T 7 4 ZAEFUIZKETOHA TS 55, KN T R [BED
BHADR A E NS, BRINERIEEEEYE S » 7 — 2 (European Network for Workplace Health
Promotion) {3, 1997412 European Union 23y L7720V 7 & ¥ 7L 2 EEIZHD K {E#) %175 T
WA, 1999FIT WVEAEBID A% & LI, I A {EREE T 0 2T A DA R E LT
6HEHAN LIRS HA FF4 v EHLTWEY, BRI
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1) HELREE LORME LTS h, BFOEHY 27 4SS hTns 2 e

2) TurILEHI ALy TOAFNEMRY S Z &I KUREERICETECREEIEIZH

hHxesze

3) MEBERICRE L, S h, $RTOAL o 7B S5 MifEE T V£ 7 MicEDn

TR XN TnBE Z &
4) A BRI Z GO ST e R LTwa 2 L
5) HEFEEIEHET 5 X5 RHERET P HEN S BBO -0 OXHEEGAZ T 0 s T ADKE
MIZHEREh T3 Z L
6) HGHADBERAFEWIN, by, RN ZEETHI N TEZ &
Th s,

F 72, HRREHEES (WHO : World Health Organization) (. 20074E121ER L 7= [9781F D
D 72 DR ITEETE | (Global Plan of Action on Workers’ Health) 2008—2017 D # i f
HEAEHE LT, {dEERSE T (The WHO healthy workplace model) Z{EIEL T3, Z
OFERERIGE 7, EEE7 @RS (ILO:International Labor Organization) TOR2HAD
HilA L, 7L 7 ZESERA 4 TEREPOMHRELNLATOE-Y 3 YOFNERE L. J7
iy 2z axfi e & GERERE S B & OIS K B, F R OREERHE IS 72 M A L 5> T,
DF 0., WO G KL EN A ) 27720 Th < BRERTEHOMER IR, &
DR - BREERY PN S H U, (@RS 2 2K T 5720 DERE LT [ 5208 (Five
Keys) | 4R LT 3%, ERIIZIE,

1) V- —DIyrA4 oA a3y b AL

) JitEE L 2 OREFEDSHE
3) EfmBL L Ak

) AR - MEERY 2 SGE IS AT 72 AR CREY 2 D aliE i e 7 e 2

5) FinlRerE & tho FEEHE & DA
Thb,

5T, KINDOFEEL x5 EEHARFHIE LT, ML a7 3 2 — (hEMER)
T RS T T L ORISR A T3 Z KT H 5. WHO 12 & 2 9784 4l & (e
B OMAITHBIL 223 e LT, KRET R 2028 (NIOSH:National Institute of
Occupational Safety and Health) 3. W2 E 1) 2 BERLH PG IEDH 5 WV IIEFE E O falx
Kl DA TR A O 22 (LR (health protection) & fEADANE Lo fERRIA 1 (BLE,
FR, ARG, B, BENRSE) ORIk (e & HEXE 3 2 (EHEESE (health promotion) & O
MEEKD ., ZOH#EIERITIRNT 728912, 20114412 Total Worker Health (TWH) &5 H
A RS L T %Y NIOSH &, TWH %, [J718 & B L 22 ftbids & OREHEW 22 5 0
R L. BRSO TAD PHIEBOMME LR T 278 Tur 7 4, BRUHERE] LE®RLT
B0, WIEORE, @ X UEEEIEET 5 20 OVEERE LT, UTFDO524%
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FTns™,

1) HBEORELMEFINT Sy TDII Yy P AV

2) RAMEE EOER A PR - KR U 57 O 2 (5 5 720 O ET

3) Fur T LAORGEH L FEiwk d U229 #E SOt - SR

4) FEFEOEENT T 4 3 — OELR

5) JfEEOMFEEEEST 570D Y X T LR

ZD &Sk, (dHEREEREEEAHA TS 7 72 —FI12D0WT, Sorensen 5 (2013) 13,
FEF OIS 2MEN L7 T —F % [ LOAGPHRAERHC T L. H#ED
R Ltk Rz 1n E X2 720G SN BOR. 7u s T A B X OFEEKOKIEH s KO
HEH EOFE] LEFZL TS, 2 MANET 7 —FOREL LT, LTD32%%F
«CL\556)0

1) V=4&—=vyFE&a3Iy bbb

2) MEREORAE L EHEED T TR L - 3 v

3) RN AMFROR ) ¥ — L ZOREKFHIETEOTu L 2L P —=V T v 2=V v —

RO, B OREFNE & EFERE L XE T2 X ) v b A v ey T4 T
& I NaHil & L. AT s 78y 7 YY)

Williams 5 (2015) %, Sorensen & DIEIEZAFIH L. KEID111DOH/NMEZFEDIERE % 5
ICHAE I L 72, T OHSR, Sorensen & DFEME T HfEH 2 3 71, (EFHEORGE & fdHEREHEIZBY
T25705 7 AR ORK. WHEEN L IEOMBIZ/RL Th D, (HEERE & FEREEORA %
Al 5 72 DFRLY — L Th B LBRTH BT,

CDEIMA BT TO=FTRANT T T4 AETTAPMREIN TSN, TNHDE
T, BROZ L6 2 OIGHEA D5, TD®. FEHERAETOHRET, HFR L
%hz%m&-%@Lt%rw&ﬁibfwaimé9a<&uommk@mﬁhmm%‘
Grossmeier (2010)®”, Holbrook (2011)°. Sparling (2010)% & TH b, ZD5H, Pronk
(2014)™ 1%, #fiEw . I vV ALVE - b, BEA S, BA cEHOBENE T TS T 4
@NZbf?ﬁ?42%?»:%?é%@iﬁ%%@b 4P ML, Thb%29250
WICIZH AL T, 920&Itkid, OV =& = v 7, @BEY (Relevance), (®/%— b
> =y 7, @ufEE (Comprehensiveness) . ®FEE (Implementation) . ® TV 74 P X ¥ b
@a3Ia=r—varv, ®7F—4FE (Datadriven). @IV TIAT7 V2 ThH5D (F3),

2. RAMT 2774 ZAFTIVES EICL FHEIfERCERE - S3REHIE
BRETOHMAZIGET 272D DNXZA N T T 0T 4 AT &R LIZ, HA LTz v oY
Z P E2E2 37 H— FOMEK, B - atHEATHhh TV %, Bi#EE1T-> TV Hlfke L
T, KENZIZE, Health Enhancement Research Organization (HERO)® . National Business Group
on Health (NBGH)®. Centers for Disease Control (CDC)® % E 2 d %, F7-. HEHIZIZ
181



%3 ANZXRTS575F41ZAOBEE Pronk (2014)%

V== T o e XAEANOHFEDO I I v b AV (IyvavkEYay)
cRFEDIv T av, EVa v, HEHNEEM T T0 s T A
oYY Y — 2
o WRHE Y ETE (B R )
)= H—DIYSFA VAU
DD S
o U T AR B FHEIT
B3puiti MM ES 7 a s 5 40N
RN T O s T LORRE (T Y 2 EGD)
o HAFNFIZH 2 &~ A4 X E NI R
s LT T EACKEEOY R~ b
BB T s T AL T 5 v kR
AT R o B O
o FEE OB G & &
s IIa=T 4 EDEND
o )S= b F—v oy TEF—AdHH (N K OSHE)
A o SR 25 P ERN BRET & R i o
o SCHRIN 2 0B 2 BRBE & ALk Jit 5
o fliEY 22 OFHliOFEE 7 4 — F 3w o (FEEERHE, BRMEZ 2 ) —=v )
o ML 25 B & Fi s o0 G AT
e TUT T LBIUNY X DA (EAP. 7—2 54 735 v X, FRAEL, SIS, SR,
TR, Dr et R, ARLE%)
o kA LEBH ST L
fTEER T s T L
s VILF LA ERRE LN (A, 20— 7, S8/ MR BREL. KUy —)
Jeik o FEHIESE DG
o FERAEHLY 2 T 4
o EHIOEEIEN T ey Xy F =Y 3 v
B EKE ST M) —F
o WRIGICEHET 282 2w 7
IUFA DAY o Aot
o f#FEE Y 2L F RIS AR AR
eI LI AF Y VEX VDL P T =2

T332/ —vaV s TUTTLDTTVT 4 VT
T DB TUS T ADEEN LTI ==Y a Y
7 -z i o MkHERISGE € 7L

e F—AtF )Ty

o F— 2 DA

o F— X DA
AVTIAT VR o F— 2 OREEN

Wellness Council of America (WELCOA) @ Well Workplace Award®. American Heart
Association D Fit-Friendly Worksites™. American College of Occupational and Environmental
Medicine (ACOEM) @ Corporate Health Achievement Award®. The National Business on
Health (NBGH) ®Best Employers: Excellence in Health & Well-being (20194-1ZBest Employers
for Healthy Lifestyle? 5t¢4)% A E b3, 7. RMNOHHMAL LT, RBEttTh 2
Vitality 28 9 % Britain’s Healthiest Company % %%, HATIE, $FFELENENET 5
(ERERREIER AL 2T 77— FL L THOS L & $IHEHEICRAL 12, 2hond
(TR MEOETLBAHOEN TS, flAIE, WELCOATI., 7THH» K3V Fv—
JHEEAWTH D, T EH 5T, “The Seven C's"E 4fHF 6 Tn3™, ZhsDEF
ADS5H, a7 MIRHHEAH 5 HERO. CDC. ACOEM OFEFNEFIZDONT, sfibd 5,
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(1) Health Enhancement Research Organization (HERO)

FHAR D BB it 0k A 5Hli 4~ % Y — )L @D 1 DIZHERO Scorecard?'® % ,HERO Scorecard
132006412, FETFISHT S, TEF Y ZITHDISBISIC 1 A EHEMEDEE A 4 P& L
C. HERO Think Tank Task Force for Metrics {Z & D fd¥€ 41, 2009412 HERO & Mercer
12 KETA v 74 VY — b (HERO Scorecard version 3.1) #{E L7z, Z D% E
B L e 2 —ICE D ESGET &, 201446 HA 513 Version4 I N TH D, Blfi %
TUSREIN TREIS AR & 75 3600, Bk % 2 AROBUR O 3 51,2004 E L E23RI% L T 4. HERO
Scorecard iZ. L TD62DY ¥ 3 v, §60[ (5 5483 riak ] « 51200510 1) Th
WEN, ZoOfl, HFICET2MHE. Tur I 208, 7Y 3 v OWERBRICEY 5
M2AEEh T3,

1) HREEH G
2) MR K OSUb YR — b
3) Furs i

4) Far s rEE

5) Zhm

6) I K URH

F 7 g vOMEMFIIE, R ARG 2 ) — = v 7 JEREEEA DS,
PEEEGHM, FEEEHIE, EmMEE. MWEEZEREEINTE D, MR D health and well-
being 7’7 7 7 4 ZADRFROMUEIAETH 5 & L iz, HEHERISHELRIFT TSI T7 4
ZIZDONWTORERR Y Fv—2 Y —LE LTHEHEIATHE™,

FHETEA Y IAVTHETZLET 4= FNNy JLR— P EZITMB I EHNTE, REZ
A7 BLVEE I Y 3 yOZRT A RNERNE. &SI ABBUER M & k325 Z
ENTEETH B, FREOEIZO W TR, T TICEIEEY LEmSsEER”. w12k
WTHEMRR Y F =2 L R= BRI TED., ZOMOEMIIBWTERVFv—2
VA= 2FICANDZENARETH S, £/27 14— F/Vy 2 LK— b HERO Dk — 24
R=DIZBE L s ¥ 2 VOFERIEAEICET 2454 &4V 2t h Th 5720, 75
27 4 ZDBEED B VIIFHEADIIZSEIITHI LN TE S,

HERO Scorecard DIEA AT ET Y b A LIBT3 HEIL. ThETionO2frbh
T3, Goetzel 5 (2013) 1. 3FMOEHEOMERICBEI L TEA L. (K2 2 7 DRI
FEREREPBIENTH 57200 AT 7 ORBRIEMEREORFHEERLED, F 72
Grossmeier 5 (2016) 12k 0. @A 37O FIGRFEOKMD 5 FH D ER-=RI1E, S&P 5000
S5AEMD EREL D @Er o5 EaRnE N, TRE DR, S, HBE T 15 T 4
DRA LT T2 T 4 ANOELED, ARG TR 2 E Y 1 ZHIED 1 DOER T H 5 ilhE
MERIE S iz,

HERO Scorecardid, & SIZHRIALS FHHATZ 5 L H IR 2 #EHAQTE 72, HERO Scorecard
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ORER AN ICHZE E M zs, RESNORELHHTE 5 K512, KREMRZENT O %
B, HEEAE X A 72 International BUA 2016412 P X 7z, 20194-12  DEE T, ¢ﬁ
Ko 7OT BINOFEIEZ EASPEORENRE L THE D, SHAEOME SR
L, NV Fv =2 B ERRL BHRIEEA RO N EEZ 6N T B,

%7z, Imboden 6 (2020) 12k 0. MEHEOEMATIRL, MENERE L LITHRPTZ
& % HMIZ, HERO Scorecard DEIEM AT =", 4ifihiz. LTFD4->0%E#E, &t
MO EN SN TE D, SHELMEICHET I E L 2T ENMETIIH 52, AH
BY =B EZELLNTNS,

1) MO R = b BEIO) &=y THHR— |

2) {dFEREE T v 2 5 2 0 akE

3) Fus s LADMENE

4) A vkVT 4T

(2) Centers for Disease Control (CDC)

CDC @ Worksite Health ScoreCard (CDC 227 7 — F)® i3, CDC O.LIii ¥ & OV
2 P REEBFT A3 2008412 = £ 1) — K22 D Institute for Health and Productivity Studies
(IHPS). The Research Triangle Institute. CDC @ National Center for Chronic Disease
Prevention and Health Promotion (NCCDPHP) Workplace Workgroup. 5 & O3 #5, JH.
. REEBMOREE» 5 & 2 HMZE I3 LI U THRFE L. 2012412 Version 1 23 Y
V=X N7z, BNE. OEE. M. B KON OBEREISILS 5 Z & A HEYICH%E
ENZCDCAATH—FTH-o72m. Versionl DV ) — ALK, KJAOHIF O 2
I 2720 OFFH A SN TIH D, 20144F &£ 2019712 T, BUED Version 3 2°
RN E 2%, 20194F-DWET T, 4 DOF LB E LT, DIF2aNEEhTng,

1) »h

2) 7T — )k KO OMOIEYILH

3) MEMR & 957

4) ks RbEE

CDCZ a7 — Fid BHENTET Y 2IZHD < {FEEGE 7" 1 & 5 L ¥0% % 1§35 92
TETCVS2&aHli§2Y —LThd D, RS F— b [ElE ] T&kmE ), [RE] %
D18D FEHUKIZ S NAFH4D BB A S K E T %, JEM#EIZCDC 237 71— F
AL T, afE A /R S JOWW T 70 7 7 A8EERICED K S ISRt T
WD &L, 0T AORMESAA B 2 RE L. RICHD flie X & S E
OEENEN 2RO B Z ENTE S, CDCZAT H— Fid, ZOEFMEIZDONT S FAAMGE X
NTW3Y, ZOFMAIE, B fEERHE - ¥l GRS FELIIH LT, Ky
NHFEMEN 2 NORIEENNLIZATT H— FELAL, 2BMISHT 2 HEERD—
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PR AMREL T b, IEMRO—ZEEOPEIZT34% W KR TH D+ afEHEtE
NddERmTonTnd, £/, CDCAAT 1 — FOLKR— MIiE, HELONEEEH
i (Very Small, Small, Medium, Large) 18D EEFHMIEH O FH kiR b 728,
oy O3S L RO EEG O 2 a7 LIRS 2 2 LA TE S,

(3) American College of Occupational and Environmental Medicine (ACOEM)

ACOEMIZ, 1B O, %4, RN R D < 0IZHD sk z £ 4 2 72012,
199641 Corporate Health Achievement Award (CHAA) # & w.L 72", CHAA 7u 2 7 4
34207 7T — QY —F =y TEv IV AV b, ORI (healthy workers) .
OfHER) 2 Bk IGEYE  (healthy environment) . Of@FER) 245 (healthy organization) 1Z435H
Xh, 1THATHR S K, 2IMEEZ0Tar s Atk i hzz, ZowEky ., K
NTIE, BREDADIEEH 5| (R4 ICHFEREGENC L iU RN A T& 7=, LaL,
F & AL DOREIIHFERGHER B & A8 4 7l 4 ICHLD flA Tz,

20114F12, Hymel 512 &0 k35 0O (EFEERHEGT B AE A O FERIGHE 72 1) T s <{HA DR 4
) FIZ8 95U, WG ORAETENIMEA DR AN F72 Tl < AOIEFRHEIZ 2 F 59 %
ZEAURNE I, (HHERERRE) & R AW A 212179 KD &L AL TUT - 721E 5 25, Bk
AROHRERDE & LV LISk & A RE 5.2 5 2 &R &hiz" . 72 Fabius5 (2013)
3. CHAASZERED~Y = 5 b3 T —v v 20K B O S&P 500 % Elal 5722 &
AL, S TRERE LT ME Z LOREHEERLEY,

U LIERERE LTt U CTHUD Ml 23D e dp 5 727280 (L R DA & & 6 I2Hi
He X H5R<, 2014412 ACOEM & Underwriters Laboratories 1 (UL) (&, fdHE & %40
YO ZMMiE A TE 5, lHEEREDHEATEE (Integrated health and safety (IHS)
Index) DIER ARG L 72, ZOEEIX, CHAAT T2 5 4 %312, Dow Jones Sustainability
Index (DJSI) @320 H 53TV — : @D economic, @ environmental, @ social 7 5K % 18
HHTHE N, ZhZh 1 7us 5 405 (Program Description). I 7’025 A D%
K (Program Dissemination). I 7 7 b 1 &% (Outcome Measures). IViEHE: (Trend
Data) D4 DDEXTiliE N5, @ economiclilid, [HfkE EH, [REMEDERS X
T o [ AR ERE RO B |, [RE) & PO P R & AR PEMEE FLOMA ]
DS5HH M EEh, BIEE LT, HEomMmE GEko®. &M, BE) . L rRc X
LY 2—DHIE, BELEND S, @ environmental IZid, [HE3EB OEREEM |, [ 1k
DR NY — F O, A, B, THEE LOGRERICBET 286 ). [EARRER],
[EPEaTl Fo & OGHE ), [HMBEREE ), [ AT e~ O A, Mkcatm & ELPGIER] o 735HE
nEEN, L LT, R - BEREEOT VTV N/ A VYT Y PREE Y-
FOK. N —FOTPH/ ERTHE, BEEMMEOHEK - HIFERLEENH 5, @ social IZ
F. TRHl & B o b, [H508 & 2B [mshaRE O/ [ 9785 H s KO
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RIPER I ZPRE & e ORGSR |, [ERBASHT OB [ > 2 ou~or 2 A & 3
YiELH] o6 HE G Eh, FEE LTE, Y2 b2 270 s 7 ADOERT T H, 181
s HEREIRRE & (@) 2 o OF W, [EHEREORE (REHE) ., 232 =7 1 WHBORA L
»dhb,

F I BV CTIHS 2 FHETRE A € D &9 5 72012, Ghill (i OEENE» DB EIEIC
DWTOGm PR OHEST) . GVl (RHARO R & R DIREOHM) . F2Ek O L Wid &
NHIE L €Y 3 v ORISR, i), Bl REIhTus 7 07— 20U, Bl SO
FHlD 7= DY 2T LA DER) . L E 2 — (EHINZERRIOMER, BEIZIE U TOBIER
BOWAT) VS5 5200 — vy FARI =Y,

ACOEM %, 2019412 Zh & TOXREHIE CHAA 2 5, HS 7' 0 7 7 4 OEIERGR % 51
3 % Excellence in Corporate Health Achievement Award (eCHAA) ZtETL 72", eCHAA

SIS0 AL EOWEB AT 2NN M) —HRETH D, ZHOARIZEDHL ST, 5F

i kD 7ar 7 LR ESEEHEHE BT 2 HERFE RN 5, £72, eCHAA T
YU —-ULaniEd, HAiHhy — M2 BB TATI3Z a8 TE, 2OV —F2HWT
HOHMAZHEAET S Z EBAHETH 5,

3. NANTZI T 1 RETIVERVEDHR
PEDE> X2 NT 525 4 ZETFME, FHREMRBO T Y £V ¥ ZTH D ERE X
NBZ LNV, ZOYH., ETNMIEENZEKOB T, [#FEHEET 257 203 ICE#
ENEONEK A S 21295 Z AT EIULFEBREOBEAG NI 361 B BLIEN T 8 TE 5,
Batorsky 5 (2016) (Z. Britain’s Healthiest Company 2 ¥ 7 X b DBt D F — & & 47
L. {@REEET T 2T ANOBMEL KORERD T 0 7 7 2G0T 5 adik & FEEE
T LB AItTu T4, V==Y o T A VeV T 4 T IO % BR
HLTWD, 2O, V=& =2 9 FIE [TRTOLRLOEEEIC, [EFELY LY —4 ¥
SOEEEPHS Ehd ], [#fd, 74 VERIRICZ 2 9 7OFEEY 2 L E—A V7 %1
FEE37200 L=y 7 ERBEL TS ] [RERIT, CEROHEELEY L -4 v
DIRFED, MDD EELEED 1D LTRAL TS ] O3HHATHEL TW5, %
DFER, BEBZDPBIMELAMEORM LML ThB 2L E2RBH TS, LML, f vty
T4 FIELT, LN EELNIIA VRV T 4 TEHEP LT, AR E L 5un
ZEAEIEHLTOBY, 72, Gutermuth 5 (2018) . WK OMHERE T 1 2 T 24 L Gk
BOWFEDORRIZONTZI - V7L E 2 — (AT OBERHPAIZ DV T O
H%& %IR35 720 OYIEHE) 2L, 1807 a2 5 4L T, CDC 237 7 —FD
RS DRmE | & [ RIS EIMNE | 125529 2 W & SR EI O SGEE DO BIRMEIC DV TGS L
TW3, ZOMRIUOT a2y 5 A THEREOHAEAWEZ DD, MR RS & LTk
AvvrT 47, @) 2 05Hh, EFEEERE S ORE, U_5~V77i%\7_774
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V7. B K OEBERFIH O 720 OMiBE £ 7213 H5 R EMRNAEEZETH D BETGEK
WL Uik, GREENICBT 2 I —, @Y. BXUT -2V gy THREIRNEERT
HolZEERELTNBEY,

—7J5C. HERO Scorecard DR ER D 75T L Tik, Grossmeier 5 (2020) 7', HERO
Scorecard Benchmark Database & F\Y, 812D #lf#% %A X5 & L T, Imboden 5 23FA%E L 7= J5iE
Jfit HERO Scorecard” DRKEHETH 5. OOV K — P B L) =& — oy THHE— |,
QOMERHENAE T 1 27 5 2 OEIYE. @77 5 LOMEE, @4 VXY T 4 TDA4DODEEMN,
BINEREKEE, FEEB O 5 DOH K — b ORI KT THECOVWTRGF LTS, Z
DFER, MR- P BXOY =4 —v 9 T R—- b RREANETHIEETHD, 1 v Y
74 TIREREGEHT 5 K OERIBEZ ) — = ¥ ZEHliNO 2O TR F & 7 > 725, Z Do
el ORIRIE R S N 572, 720 TUZ 7 20FEERHAE X, PHIEFLIZEWN
THERBETII A 572 LTnBY,

HERO Scorecard TiZ. WEI DM W O2firbhTns, V=4 =Ty FH K- 1|
CHEEROMERE, RFEICETAHFAETIE, V-4 — (RERE) PR OMFEESS) & 2
OFEREZFRFL TOBHE. V=& =Ml T —2 54 735 ¥ ZIZRMBINICHLY fldr o —
LETNTH Bk V) — & —HPREERO[EMEA Y A — b 3282 Rz ST Sl
Z 9 THEOHIRIZ AR T, EEBDORFERERERBEEOWHEOHEN LD EL, V=4 =0~
=T x =R A== = LB R TSk S  RRE OUGE DOEIA 3 &2 - 7.
F7, TUT T LIS AEEROWEE, Mk S DY K — + OREEKIZBI§ 2 FA T B [k
12, U =X =DM T T 7T AZBIL T Bk ) — & — HREEB O RS E) &
ik L TR, V-4 —2u—LETLTHEMME. )V —F =D =Yy =R A=/
N F—IZEEAF 2B O BRI TIE. 79 TaVHRL D, HEER O B L Ok
5DHHE— b DFRDEIEHEH 5 72,

Avey T4 ZIEUTE, &84 vy 7 4 TSk [@FEEHERRERIEEEZ 2 ) — =
VI DBMBR T T 5 LOTENE. ﬁﬁ@%@ﬁf—bwmﬁ#m<&5 EAVREN, B
ISR =204 V2 VT4 TERD ANTOSRFEE, 2MREHR—2D4 VT4 7
EMDANTOWBEIRELD S, T 07 20O0ERRHFEA, S DI R — O E» - 72,
— KT, BWMBEED =2 A VYT 4 TIE A VLY T A TRLORELRKLT, 2
NI IF B RIE X b5 72%,

Tus g LB CE, HPNCAEGEE T T 2 T A5 R X B A IR 0 R
KIZBGEET 2 Z &, (EFHEE RO BRI A 2 T2 Z & TR R 55 Z L A0R
X7, X512, WebN—=2D )Y =20V =)L, BNALT T EiT 5 M.
R & AARIRREZ 2 ) — =V S ANOBNFERE 2 5 7208, fEFIEEADO SN & OB H 3R
WM oTze ET2F=4 ) VT TINA ZRMIGIZFE & BB 2 (4 2 Mlikid. R
A, ERISIEZ 2 ) — = v 7 SN OB I - 725
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V ERSORENXEREERLOBE &RIERE

(ERERAE 7" 0 &7 5 L ORRITHE G KETERRDHTE, XA VT IF0T7 4 ZAETNICE
WTE., BMEXNBHHEEE ST 2T 44 Ve VT 4 7T TEL . MBNER XSO
ZMEEED, IRE TS ETHEETHEZEEHENATH D, ThbBRILNY & —LH
KLC, RICIERERE T a2 5 2248880, RICA VXV T4 TaGHET-> T3, MfkORM
IZ&- T RRICRE AN S Z L 2B 5, #iRd Taitel 5 (2008) DL Tid. HRA
TTHEENSETEDICBELEAL vy T4 T, I3 =Y arvEBLlU0aIy b Ay
FAEOWEAITIE T AYSZ D120 FALARETH 228, BOEAITIZA P L THEZ EIZAh DS &
LT3, ZOHIOH T [a32=r—YavBLUaiy bxY FOL~ILE, HfET
fLOMEME 2 < OFRER S D, FmM<BELTWbEELILID ]| LilRsh T 5,
BESE R O IEFERIME & 4% 3 2 MR & R SCAL & 72 3R L e PR 2 s hud, Ea b
BEHzidzh o OBEE 2 I U, i HkE2 AT 2 0 8L D 5,

1. BEXILEEBERLIDESR

WAE W COMERERGEDHGHAIZEI L T, HAZERET 2720 Th<. RIEE57%
W OE LK & U TR L L T OIS OIS UREZEN OB LA £ > T b, L
IZBILTid. WHO ERICHT 5 [TRTOABOEERNAME L LT, FEWHE 2 i S K UED
R ] #HIEL ., fFEZERMEREELES UCGHET 2L SHHEL. & 6 CITEFEO 12 HE
KT ECEE NPT DL NI LT 2L b2, ARt Td [kt k1T 3]
&0 EIR & O - DRI L CidiA T 5 2L LT B,

Rl R A e fdt R e b2 2edT UL #HRRE 1 (Organizational Climate) & #H##% S0 {t (Organizational
Culture) 2328 T & 7= MURRIR 113 3 - RO PR & RILERA T B AR aEIk 1< 351 T19504-1X
2 SR & . 1960 AU TR Lin & U TRA ISR S iz, ZD%. AN
FLAUMEEEAT S Z 212X D, 19800 5 /ML DIZER L < FEli s s K H I
Ko7z, F 72199047 & I3HERR 1 & MRS Lo lbikiET # T & T 20828 T b s &K 5
25725 MR L THEERD £ vy —20RER U 7= ik, T8k, J2ER. FIE. Jo & ONHREH.
R et L BbhA7ENC, RO X V=259 2 ol S h Rk ] R
fEid (LS SHEBEIG & PSS DR 2 U3 2 BRI A 72 G & h 72 3R W 2 midR 41
DINZ—=VTHD, TAVENTHHEEZONBIEES FLMEL., ZhWi. Thoof
BICEBE L CIEL VRS, B, BUHLELTH LW A YN —IZHAB LA TESL8D] &
EFREND K S1T, MR & SRR IR X 5% ¥ RIS L & D
LS TH D MRS LIGHARR L 42 e 28RS 0™, MR IR e 2
TR AL LR TV MU ARG D REN D TH 5" LOEie & 5.

B35 O HEFER LR HFSIZ DWW T . RIS E MR - 20 & 3 2R TH 5 &
EBEZOENTOB, BITHIRICE W TE, WIS & 0 5k 283 Calili < 555, fElS 72 558
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EPEELE > TV BEEREAEWVIRERGE L T3, HilZE, (dER L2 H /6. iTEd
BAHREED E 2 OFEE KU L T3 KU TV B9781#,. 48— b LT N d LalRmfE,
R OEEL HH), 2 b L ZE A & OMERER 217 8) 2 FEER T B 72 8 OO B 25 LR 2
A MO L XT3 ", FEUIZELD & O L CHidbo WHO Tld. kS
EF L (WHO healthy workplace model) ™ %, 97#1% LB &, W1 L. B = — X &8¢
L. WEESTXTOMBE, B4, 7o —4 V7RG 0T aett: # Rk, (e 4 5 ki
MEET a2 22T 558 LTERD T2, 2OLH1C, BFEHLOERD T 2 A TH
200, H—MWEEZRITINEIRTUIWE D, KEO CDC IE, f#Fbs [HREER O
ML ZaNFHE S, KRS h, BIGOMEET T 2T A0 Jigh, wAEA. BREIPEZE T T
RGN B 07@EREE | LER L. & SITIEFSULOREERIL., MO T XTOL XL 5 L.
R ARSI > TEBI NS WHFHEO—RE L TORMGIEE w77 250 L
TW3Y, Fa/nN—F -y PV 3 v VI (RWJIF: Robert Wood Johnson Foundation)
520070V ay - TL—2ak [{#FEXLDZHDI0EH] (10 Principles for a Culture of
Health) | Z#EM8 L. EFELAZERL T0W3EY, RWIFIZ X 3 EFboE#iE, FICHEEK -
3 - ML - AT RTB—RE B> TR L, FEMRE A REGOMFEEZ HAE L. #EIC S 1
22 8L%<, AEBEEEZILZLEEHBETEVWIEDOTHD ., ZHiF19464-0 WHO #EE
IZBWT, FEFTREZ e AKHEDERE IS % 97X T D AR ORI AME & 783 & N 7= (M
(Right to Health) 1238\, Z0 &5 ISERELIIM A 1ISE# XN 55, BSOSt L
TiE, HEBOMFEL EEICME2E S, ThiEET G EEL LT LN TE S,

2. BSORBEIEDOBRER

B O TR SCAL D RERIEFIZ D1 T, Kent 5 (2016)*, Flynn & (2018)”, Safeer & (2019)*
IZK BRSPS E 255, Kents (2016) 1. WG TOY 2 L2 27057 L &EKINZD
B BRRERET 5720, XY ¥ o —, G E Oifkin, B & BRSO 2 F2hE L 7.
HEICEWT, RZADMF T 0T 4 AR I 2 =7 — ¥ 3 v EEFESUEORE A E $h
THED. EOIHBSULOMRERLLTY) =X =2y TDI Iy P AV b FEEH - PR
B0 A — b, {EEAOBSAEETH S Z LA HRH LY,

Flynn 5 (2018) (&, 1990%F-2%> 52015912 A 1} THZE S M 7Bk DL DO RS EEZR 2B
T HREM L C o= 2L 2. A BV T ORE O R R EF AR (Health
Enhancement Research Organization: HERO) D#f%¢% & 1335 DA b & [{lEE & Ef %
YR — T REREFRCT A Y L2g D] LiEsk L. 1,023 DA R A 5 ik i
IZHFZE L o — 108 & AEHERTZE05M IS D A A (EFESCAL D RIS & P71 3 7 25 DR IR
ARpELZET ., 250MRERE, BTFIORTEEDTH S,

1) 23 2= —% 3> (Communication)

2) 23 2=7 4B (Community environment)
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) pEEERE LT 8T — 2} (Employee involvement and empowerment)
) BEEMOY) —&—3 v 7 (Executive leadership)
) A2 2 2= 4 Btk EFIMth =% (External community connections and altruism)
) Wi &M (Internal customer orientation)
) HlEELUE & HlE  (Metrics and measurement)
) &7 v (Modeling)

) Bl (Norms)

) kD) — & — w7 (Organizational Leadership)
) FFRETRE Y 2 3w b A Y b (Organizational resource allocation and commitment)
) AV TV T =33 e —HR (Orientation and first impressions)
) €7 - #K— 1 (Peer support)

14) ¢t & FIE (Policies and procedures)
) 7w ¥ 2%y 2 (Pushback)

) KU T4 7aEMEL (Positive outlook)

) PR &38R (Recruitment and selection)

) BAtRHEEE (Relationship development)

) ¥R & 52K (Rewards and recognition)

) 23 2= 4 D& (Sense of community)

) MHifE#lOIA (Shared values)

) T4 VarvE&IyiayOHA (Shared vision and mission)

) SZHI S BREIESE  (Supportive built environment)

) ARt & 21 (Traditions and symbols)

) ik & %% (Training and learning)

T FEIZB N TIE, ZhoOMKERD S B, 25) dlfHE 22% (Training and learning)
14) Jig¢t& FIE (Policies and procedures). 3) RS L /37 —x 2 | (Employee
involvement and empowerment) % aFfili L TV BN L 5 72, FEUERTZE (954W) I2&Eh b
IR ER RN T 2.85TH D, ZRORRER» 555 LEZ 5N T3 IGOMEFE L & 1
A - ZHEFNZEHE L TW AR D N2 e aibh o7z,

Safeer 5 (2019) {&. WA A BE OMESLOERITEH T 5720, QY —F =¥ v 74
A — b (Leadership Support) . OffifE#iD A (Shared Values) . @& (Norms). DK 7 -
R — b PR EE M AL A B OEIEFIR S 2 158) (Peer Support). ®4& v FKA ¥
b BRI L HEER & DR (Touch Points) . @t JE 1 (Social Climate) 6 2D

TR AN AL 72 BT ZOMICE N 2 WEIC O W TEAERNIZEED - B % A T
w3 (R4), & BR22VR T LSS TN ORISR T A WEENI M L2 O

T3, HEICHEEZ RELAY WM A 5 0. Bk D & - =il FHoEan - Zmn s
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k4 RBEX(EEERT 6 DOXEMHEEE 7 D4EE Safeer 5 (2019)® % & EITFERL

T BRI Bl A
==y O HERESULOBERIZIE, V) —F =2 9 THREEROEFEE Y 2L — A v 7 & BRfEE U CRBII%Y
HFAHE— b ANTOWBZERBEATHD, 603 — & —=DEROMEDA =2 75 4 TONEE AT 56
Leadership Mnd 5
Support (O AYT7+—NE) ==y THEDZDDI 2L =4 VT - Fr v EF Y (HiEH) F— 26 %4)
w"Y 5,

[0 v—x—Ikvohseeh
s U —JLEFINLE L TOHEER:T,
ARGt AR LS $tE X BHIENTES,
o YAET A DEEBOMEEE v 2 L ¥ — 4V Z OWIRH) & FHIEAT ISR & ¢ 5,
o tEAME L & LT B 72 OGB4 FhE T % 5.

filifi R o Ay O mEERFHIIERO@HEE Y 2L -4 Y/ THhDH T L%, HEERICHEICIA L, HEHERHA
Shared Values WHSFIZRE O D 5 Z Tt 3 2 BN H 5.
O %7 o silkbnTid, H—oAEAICEET 5 2 L 2l 5,
FHA O [MHETIRZHR5] RO TRMIIZTERT 2081 5,
Norms O ANEEERITEZRE T, IETELRVEDIIL T BERDH S,
O WG OZAL A BRI S 5 7201213, FPEORBF A2 S 2B E1H D, ) — 4 =2 H 5 FEEKIZB
H5423ZLicky, @FEAHEISEST 2RSS S,
O #runHasir - mbd 2103, TRl S B, 23 2=7—3v 3 v, s EHe oot
W8 A T 2 N D B,
€T - b O o zo it eh 2 CROB L REED 2 L2 AL T 5,
Peer Support O iz, WEICEW L, BUHEDZ=DIZEE 5270 — T ORI 2l 6eMEAm <. Sz ks

WTEET - R — F BMHADITEIOEEFIZ DA 5,
Aoy FHRA Vb O BGOSR E D a5 500 E LT, 105523 H %,
Touch Points 22 UHED & o F R4 v MRS IZw T3 2 0l felEr b 5 720, i b2 >Z L2 HIEL
TV Bk, S0 22 G-I O 8y Th 5 T & LABRIZ, TNTOEY 3 2 EOREBPEIZL
TOLS BREAE#DIAAL TS,
* Wil & %5 (Rewards and Recognition)
7y a3y (Push back)
* EF )AL (Modeling)
R, B—HI%R, £V Y5 -3 (Recruitment, First Impressions, and Orientation)
o 2B L HIfE (Learning and Training)
e Siik 3 2= -3 (Language and Communication)
o {afi & R4 (Traditions and Symbols)
e HWDT Iy b AV I (Resource Commitment)
o BRBERESE (Built Environment)
o BRIEE  (Relationship Development)

o=y O ZHRWCRERA <. BEIS] L TR E &7 70— F BB BRI Thiud, fEERIEmE K%
Social Climate TR L fEFETENC D AR B AR B B
O 93 =Yy—, Z=5= ¥ = ZOMDY) —& =13, F—L2NOFHKRERT 5 LI icEmE
HEEE R,

O AV 74 75 2EEE2MET 2720121, G285 A5EEER, Fllire T a0, JEERISH
P RIS 2 2 L BT, HER Lt 2 UL 2 WS 2 720 O S IGEHIRIG 2 filTc & 0 4 <Is
AV ATREME N b 5 T L ISR T IR H D,

BDTHHILNEETHLLELALNEY,

O KD ITEFR LR SLIX, 250 LA ER» SR D SLOEMEEDTH D, #
fe Ik e EIZ B W T B AT AR H 5. WAENZ I 2 IG5 O HFER R0 S
fLaald 2 B8ICiE, FROERAA OREREER 2 Al U 722 O AUSEHEC 2 gl s 0. i
BEETHIEEILOND,
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Y — TR h
Leadership Support

R ByFiRA -
Norms Touch Peints
MESROHLSE E7 HR—k

Shared Values Peer Support

Bt/ EZIL
Climate / Morale

K2 XALMFEOXILE (Safeer 5 (2019)® % & & ITIERK, —IPHRZE)

3. BEX{LZAIET HFEICOVT

FEREALOER. MKERIZALD &5 I W T, L EREEATV S, ZOXDIH
— AR S & JE - BHlig 2 4REEC Y — LS FEL TOARWVORBUIRTH 5., BEAFOMFE
AL - @R LA ME T AR - V- LIiZB W TE, TOERPHEKERIRL > TE
o 90 100 10110 g e \FER[E D SCALHIT R F s B 20, WSO Y — L2 ZDE
- HHMFICEAT S ZEICBEESBETH I EEZELONTVS, ZH LHR»E., Biff
DEDPHHIRDFNGIZH > 7236E - V- L 2K THZ L iAo T 5, il 213 Chang
5 (2020) D& Sz, AT 2R S BRSO A BRI T 2 Lo Bx e 52,

LA TR ERE B O RIEIZB3 2 W7t 200 12D, Bt O (ReR - ot RSO Ab 2 Bl 5
SISOV TEMA P ITOND K512k 572 GHlIS Y72 > Tid, Mfke U TEHid % 2.
HBHVIHERET V7 — b EIAV LD Sl ERHES B LD 2007 Fu—F R
BAONI, RANT I T4 AT e LICfFESINLZATTH—-FELTRITLE
HERO Scorecard AW ZAZ & DTH D . ZOMD X 37 J — FRFALHIE IZH W 6 5 G
FEOHZiE, (EFEECEFESUbZ B L 728 D& A7 < R,

W35 ORI 1.0 2 0y 25 RUEIZBI LU Tk, SUERYEIFERE (Cultural Norm Indicator) &
7 x )L AERGHEEE (Wellness Oriented Workplace) WEBE A &#HlZ R - Lz Ehsd», 2
NOBRELLTORYENRAEI N TCOEVEEDOMERL S > 72, T D729 Ribisl 5
(1993) (&, HMFRA IR RS (365 OMFEN, HE) %2 Fhtd 2 720 O RO, fEFENE
W) . HABRERE (LEA S OHE, RRO» 6 D3R, FETEINOSZHE, (EHEN &
O —LETIL), EEBERE CREFE, #E), BYE, 2 b L) 2T EERREAL LA
5 EMOMHR 25l § 5 TEERB L. B0 YL L T35,
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Crimmins 5 (2009) (3. B35 D (EHEHGHE I3t 3- 2 BB el & (R S b & & L. SHERx
VE—=I1Z&B =& 2 —{#FEMEE T (Total You Health Values Survey) DFEhIZ & D
fEFEfr a2t ORtE - IFERSEERM) IS5 2IEESGEA =2 7 7 4 TITx§ 2B SR
A O & Gl U & 5 LikArz, AAERE A —MckE7 v r— P CEish, 7y 7 —
MIAEH OHPEIVER 2 SRR STz, ZO7 V7 — FRE» SIE. PEERISHEE A #
U, SHIIMEREN BN 2 X2 BREA R L Tnb 2 &, (RIS E D §ER
HRAMERER 22 BRI U T B TR WL IR E TWB T e hbhrH 7z, 72, s E E i
WSETGENHESE U, BRI 7 1 2 7 A2 ERE LT B IR MK &S Z & & Y
L7z, L2 L. ZOX5 ICREERMiEmlicifb LT, /b2 3 i 2 5481213 #E0
LM LW OIEHEAL D —E DA L 2RI T E T 5§, D7 v s 7 AGHiIZZE > TL
O WHEVER S 5 2 L ISR ARETH B LR LT 5,

Kwon 5 (2015) (&, fE3EBMADME A S WIS % GFAlli 4 2 72 8 O W5 e S R &
(Workplace Culture of Health (CoH) scale) DFARE1T>72. ZOREIZ3EH~S D, ¥
=7 -V =F=vy Tt Tur g A wm. wERGE. BRSO - b FERS
DY K= O, BIGOMFELE XA 5 5 DDFEFEICE$ 2 5B A DL & flfkD
AL EMET 2 DTH - 72",

Zweber 5 (2016) &, MLk PESECRIEE TR S5 OIS AT 2 BN B 508 5 A
W4 5 7212, Multi-faceted Organizational Health Climate Assessment (MOHCA) scale %
L7z, ZORER, B, Lal. ik 3 DOMFEEICBI T 210 H2 56 %0 fEiffic
B OO B - % BRI C & B L Wi L0 31,

Kent 5 (2018) (%, CDC 227 7 — F Ol 25 12 F3EH O SUMENDOLE 2
Mg 2y — & U TREANMAEL (Internal culture of health : COH-INT) R, 434+
{#HE{t (External culture of health : COH-EXT) REZFA L 7z, COH-INT 1Y) — & —¥
y TORMES R =P, TIa=2F—vaveIyr AUy Vg, Tur g ae)igh HE
Bk, OIS 2. COH-EXT 3MfEN T I v b X v b, BFERANOZ(F, 763
BET VT4 7B, AO) &= o TRTFHEEA & X he", Zho REORHE I 5%
WRPBEEDZ L ThH DA, @FELIZBIL T, MRS 28 stz el
2= AL E L BN,

BB & 5 12 Hieshy O (e - R S AL % 5§ 2 ka3 £ < s T T 5 28, Jilt - X
LI 2 - HAEWMETH 5720, ThTHOMREIERBITERL TH D, fii—L 725k
i R R0 AR S EE DAL L TRV OBBURTSH 5,

4. EERL - RESEORR
BIRD & 35 1) 2 1h 1) THEA R R BCER TR D LD FERER L LS &2 R A i ICHlE T %
RE (V—n) &, BURTIIEREL I N7z D3 awn, Lizhi-> T £ OMERE % FWT,
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TR - AR S A AR & 72 5 TR - AR L =S 3 2 < v, 22T
Z O & W5 O MR R (AL AR E R IC 5 2 2 B DV THES L 7278 &
OWRIT L 720,

20144F-LIFR I Fe 26 & 7= FUHRI BT L W22 2 T % & IR B b osh i & LT
KEL6DOVHIHFTELZ Wb o7, IO IENEMEEBNOMFEREYS R — M &2@E L
T, WIS HIETHEEBOREERERE. 7 U T2 L TH 5 h 2885 EofEmgs
HEGER A152 L0 5 —HOMIES 5032 b= —Th b, (Rt iE 2 04k
IS L TROWIIRE & 725 gtk mi T 3,

1) HUREASTRIE S 2 FERGE S K — Mk 2 R ORMERCSMNE LS 5

2) PEEBORANE, FONITE), WRETE) L EEREICBIE T 2T B A R T 5

3) HEEROHCHHINC & 2 RA MR LI, £ ¥ 2L~ 2 e EIERIREE OGS T 5
4) PEEBONST RO H KK 5

5) REBOHHEDIST + —v v 200E ., kR A2WET S

6) HEEROFMbYERCTARE & 1A L9 5

Hall 5 (2014) (&, KEABGESHE3HLONEER AR L U, MERO MR 1 & B35 o (R
#a s 7 L L OBRYE. FHCH S BK T8 2 EB IR LIS WEAD T a7 5 A2 0E DR
ARG U7z, (R I R TE) A2 2R ¢ 5 -0 OENEE, S8, %I & 0l X
. MR (EFEREE & B R & A RS, (R 7 1 2 T A 1SS S B & AHBIRE R
BHY, ZhET s 7 ASMERTISIZBSORBE L2 MET 2 Z LA THL 2 L%
TNEY BAERE 57217,

Lin 5 (2014) (&, fEFEREOMMA M G zhie, AEErk, BEOR. WE) 20EER
L AL &R L ~OL DR A & B9 % AR fd R SO (Organizational Health Culture
Scale) #F¥ L. HEBNOHIM (ACFHE N7 + —~ v 2, Fifith, EfE&) 0Bk %E
WFZE L 720 LR Z2 (R HE AU B A R & A C A R e B B D . FEEBNOf
APEISRE S B (ERES L ORI F IS, EFTENC K el e b Z e E2mL Y,

Kwon 5 (2016) (3. #EOAMRMESHAEER (Rt 25 QUICHIGIERESUURE & v,
BRSO L e S (H OB ORER % 5Eli L /% & LT L 3 HURHE
(1 25 B&AG) | BERR I & OBV A2 BET U7z, K 0 SR S IIG IR L 2 WG L T 2 iR
BRI 2 R < L F GRS S & EOMBIBIR AR U 7z, & 22 kG
SCACIZBEEE U 7=t 13, AEEB ORI EENICADOREE 5 A5 28R Eh
721 SR A AL IS L > CHEABERETH D, £220 K HXEN LD
B AR TR A BN 2 O TREME Y S < B A TR B B, T & D ISR, g
. BERROBIRIZHIRIC & > THEL BRI REFHE AL I L03bh 5,

Jia 5 (2018) (3. WS OMEREAL WL BRET & Wb OO (R HE 7+ A O A %1 D B £ % 34
Y 5 720 10D EEFFHEE T < A4 2/ RIS L 72 2 FRO T AWFZEEFh L 72, 2 4F5%0
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I I T, BRI O MRS IS O (R /T A D2l & 2 DAEDOBIR A BT L 72 &
OO, PFERERELIE ¢, £2RBOEFSULSEH OIS OMEEE £ v 2 LAIL 2 DB FEIC
DENB LV ERNE SN,

Kavab (2019) 12&k2 &, 7 X ) A O/NBRESE & R & L2 TIE, R Rl
AL EH T D50, MU R HR - 23 e 3 BRI B A U v REMED b B 25, fRE
JE A2 B2 TR QWA T B R A L A A AN TR TR AW ED I L TH -
7210

Kwon &6 (2019) i3, ®EE O MRS R & W RUICHRIGEFE UL RS 2 o, /R %
LR ARG L LA BB AR (social capital 5 fE2WEABRR 3 v b T — 2 IZNET B E
PE) RA MV & U 7 AL ADEEIRE & OBEM A MET L7z, ZORER, AR -V ARV
FADOBN, AEEEEAR, BIGOMEFESL, BETHET 2 X L 2, Bl XodHiRkE L
ORNICHEBLMHBEB®R2Z S D, 722 b L Z21d, B2 TR OMESER O 2 H il RO HFERE
LEOMHBIBIRA S 5 Z L AR LM, ZhUE, IR A - REOMEE LS BRI
HBEDOD, FEMPEARDECHHE & 7z EHERAE IR ORI fo v THEE A 2 # 4 R
72U, A2 ARICESNEY Y2 L —A v Tu sy 5 AOEEEEZREL T\ 5,

Henke 5 (2019) 1F. Kent5 (2018)"" O#f%e4 R & ¥, KAt ATNRE LT, ¥
WEEEE XAt (COH-INT) & MRS b (COH-EXT) Z&¥li L. fHEc(b & e B ldrE )
Ao, [REAEBIRIFE, [RERE & OBIR & MET3 2 Mgt & 90t U 7z, COH-INT OGS,
N—=2ZF74 v TYA7RENERE LEEROMN, B< ROEAERE, BIEL L O3,
2 b L ZEMEPHIL, —HR=254 VT) 22 MRNMEEBTIE, 5O, 73—l
T, AHICBT A HEIRESSGE L. W EROF ALK T I DAN MR E LD 5 L,
TR AL OUCE SRR DA UGS 5 72T Ta . RBEBEOIKIRIZ & D a0 5 WREMED &
5ZLERBLTNEY,

Chang 5 (2020) &, BEICH T 2WGHFSULRIE 2 RFEL. BIED 6 DO THEENT
Rz 7z, w2, @EREL, Mot ag, 2— 3= HF—H% K- u—-L=E
TV BT R = b EAOMiER, M OMiER O 6 fHS255 H 2 5 7 5 RUE % 58K
X7z, ZOREE G TR, EEEUE E DB ZBR L Coa O TEEED &
52 E0bN0, INHERENTH > T H YT - 48— b & EFEL &Kk 5 BHE
DEEZATAMDIE LD S EN UL & BT 5 nTREME2URIE S h iz,

RZAMNT T2 T4 AT N ERNZANTERIT U722, Grossmeier 5 (2020) X, HERO
Scorecard Tl U 7281241k DI ZE 2 & . {HFFESALDOREKER Th 2OV K — P B LT
V=& =2y THR= B WEROT T s T L8N (ERERHE 7 >~ 7 — b AERIEEZ 7 ) —
=V D) RIERBAORE, MG IR 2 R OO & o PHIK T Th % LW
L%,

ZO X5 TR - bid, Z OEFRLUE L DM SREPED ST T A
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THD., FRHZZ NS BEANCHIARIC S A 2 8- RICET 28 D 6T s, —J5,
HAIZ SO TR L - SEOERLMEREDORAERIFD L ZARE R E WV, /2, HA
TIIARFPEEA B TR L T 5 T B (ERGREE EF A2 I X, RIEHALTOMERERFHEE %
e 2 1RH. Tu s 7 4, EHEGHES 2 EMALRB N TR D, ZOMEEEORTE
REOMEREE L - EHSE D BRHEONR &5 > Tnd, 295 LEERADRIAY S,
HAIZ 354) 2 W5 O RERRIE L. - (R b 2 RFil U [k - 1 b9 2 Z & CREBEOREHHEHE O HUH
HRMEEREE L Vo 2 RERES K DIRN L EDLEED, KD HKL T L DI
BII25%EOLIMENBETHDLELEND,

V sHiIC

HARDAL S FI1Z L A EDKHEET, Stk IO ERLIHET 720, BRIGIZ I 5 iRk
WHEOBETEEIEE L EA 6N %, L2, K CTATEZL I, SIEEREET 25 5
LEMEL, B2 4 9 7 ARET S E 0D ZTONEBOMBEANOLRE (HFERE) T,
BMEERDDLZENTEST, YROZEENOMRN ENZZ L EWHET2ZEnTELD
ZLRHONTH D, WIHL VI LORMARB L., KRE BT % 720 1M B 4 17 F X
Bz BT SIRIZOWTOI T Y AN paTar T Lk KOERN, RN L HET
PEEBITHEMET 2 L WS BERMIE L 5, Z OMBIERIZOWTIE ML SR E S M4
BT 7O —FEITO, BALKSETER LTV 720, WEICERNEE > Tdnkhn, L
L. ZL OMEM, RDEHLZMREZBEZXZ LTI ERG0 5, By 7, P
M, Z U CIHMEOITEI R ERERE T 027 7 AOBRICKELS FET S5, TLTRE Ny 7D
e LT, WA A RS TEML, V- —Y o TERIEL, ZLTHLMEH#E 52
ITE) A HLS . FERO A & U THRE BRI T OEFEREEN ORI A Z B L 30 K5
HERBE A B, AE . S TEZ 5, T LT, HEEBOFICFy v EX VR - —L
FHEhBHEEAEE, ThEEHM2 4 9 INRTETE VI HEETDH 5.

ZD&D AN LEND &, il Z 2T T BI5ICIR 2 SRR R R L A i
AN D, HEEHER LRSS HREO R E S RICHEL L7z Didav, La L ks
BT Ta—=FIZKBMEIT. TOEEENHL N E > TE TS, EFEREIZK > T, ¥
RO O EA2K A5 & U 7B 2 OERFEE 2 BRI 85 OERE & 8§ 257210 Tk <,
FERANAEFESALOBERICBT 2 Z enTE L, 2O EIHEE LT, ROKER LD &
W RN A 15 5 LW MR A TR B &9 12k B, £ LT, JESUIZERIZH
KENZDEDOTIEIEL, BRILUED EF28DTHAZ L EMENEEZEITH S,

HAIZB W T, BURFDHED B FEREE OHGLA DT, 20204 6 HIC [{EHEREE AT
A FI4 V] nAgRINEY, [FEREEEEEC . @R E RIS L. R R
AUE L. T OWFECER S N5 (NI S U, U A & B U 7= il b &vo 72
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N R I
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Background: A decrease in work productivity due to presenteeism among healthcare
workers with low back pain (LBP) is a major problem in the workplace. It is important to
determine the factors associated with presenteeism to successfully manage work productivity
among nursing staff with LBP. This study aimed to identify the factors associated with
presenteeism among nursing personnel with LBP through the evaluation of several aspects,
including individual, occupational, and psychological factors.

Methods: We conducted a cross-sectional study with 668 nursing personnel who had
experienced LBP within the 4 weeks before study enrollment at a tertiary hospital in
Japan. Information on demographics (eg, sex, age, height, weight, etc.), LBP intensity
(Numerical Rating Scale, NRS), kinesiophobia (Tampa Scale for Kinesiophobia-11, TSK-
11), depressive condition (K6), workaholism, overworking hours, frequency of shift work,
sleep problem, work-related stress, and presentecism (Work Productivity and Activity
Impairment-General Health) were collected using a self-administered questionnaire.
Multiple linear regressions were applied to examine the factors related to presenteeism.
We further used a multiple imputation by chained equations for missing data in the model.
Results: Multiple linear regression analysis after adjusting for covariates showed that NRS
(regression coefficient f = 2.275), TSK-11 (1.112), K6 (0.616), and sleep duration (—1.990)
were significantly associated with presenteeism. These results with complete-case analyses
were similar to those with multiple imputation analyses.

Conclusion: Psychological factors, such as kinesiophobia and depressive symptoms, were
associated with presenteeism independently of LBP intensity among nursing staff with LBP.
Our findings suggest that the above-mentioned factors may need to be considered for the
development of strategies to increase work productivity among nursing staff with LBP.
Keywords: low back pain, presenteeism, productivity, nurse, psychological factor

Introduction

Low back pain (LBP) is an extremely common symptom worldwide and is highly
prevalent in working populations.' The 1-year prevalence of LBP has been reported to
be 38%, and most people experience LBP in their life.> LBP incurs enormous costs for
treatment and loss of work productivity, which results in a negative socioeconomic
impact. Among the total LBP-related costs, the costs of lost productivity are much
greater than medical/pharmacy costs.> The productivity loss of workers includes not
only sick leave (referred to as absenteeism), but also reduced productivity while being

at work (referred to as presenteeism). Several studies have indicated that presenteeism
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is a major component of the total costs related to health
conditions.** Moreover, it has been reported that presentee-
ism is a risk factor for future absenteeism.’ Therefore, it is
crucial to improve the loss of work productivity due to
presentecism among individuals who suffer from LBP.

Furthermore, LBP is more prevalent among nursing
staff than among other occupational staff or in the general
population.”® Nurses with LBP often have psychological
problems (eg, depression) or work-related stress,””'® which
may be related to productivity loss in the workplace.
However, information on factors associated with presen-
teeism among nursing staff with LBP is scarce.

Several studies have indicated that an increasing sever-
ity of LBP was significantly associated with greater
presenteeism.'"'> With regard to psychological aspects,
a previous study indicated that chronic LBP patients with
depression experienced a greater reduction in work pro-

ductivity than those without depression.'?

Moreover,
a recent study in eldercare workers indicated that pain-
related fear was a key factor for presenteeism among
workers with LBP."* Pain-related fear including kinesio-
phobia has been suggested as a potential factor in the
development and persistence of LBP.'?

To successfully manage work productivity among nur-
sing staff with LBP, it is essential to determine the factors
associated with presenteeism from multidimensional per-
spectives. The aim of the present study was to identify the
factors related to presenteeism among nursing personnel
with LBP through an evaluation of several aspects, includ-
ing individual, occupational, and psychological factors.

Materials and Methods
Study Population

We analyzed data from a cross-sectional survey among nur-
sing personnel at the Kameda Medical Center in Chiba, Japan
during February 2017.'® Occupational health staff distributed
a self-administered questionnaire to all the nursing personnel
(n = 1,152). The participants responded anonymously to the
questionnaire, placed the filled-out questionnaire in an envel-
ope, and sealed it. Then, the health staff collected and for-
warded the completed questionnaires to the authors. All
participants provided written informed consent. This study
protocol was approved by the Research Ethics Committee of
Kameda Medical Center (approval no. 16-159).

LBP was defined as pain in the lower back area lasting
for more than 1 day in the previous 1 month.'” Pain related
to menstruation, pregnancy, or a common cold were

excluded. An illustration depicting the low back area
(between the lower costal margin and the gluteal folds)
was included in the questionnaire.'® We included all work-
ers who responded that they had experienced LBP during
the past 1 month.

Data Collection

Each participant was required to complete the questionnaire
with regard to demographic information (eg, sex, age,
height, weight, etc.), LBP intensity, kinesiophobia, depres-
sive condition, workaholism, overworking hours, frequency
of shift work, sleep problem, work-related stress, and work
productivity (presenteeism). The body mass index (BMI)
was calculated as the weight (kg) divided by the height (m)
squared.

Independent Variables

The intensity of LBP experienced during the 4 weeks pre-
ceding study enrollment was evaluated using a numerical
rating scale (NRS; scores from 0 [no pain] to 10 [worst pain
imaginable]).

Kinesiophobia was assessed using the short version of
the Tampa Scale for Kinesiophobia (TSK-11). The Japanese
version of the TSK-11 has been validated in previous
studies.'”?° The TSK-11 comprises 11 items, and each
item is rated on a 4-point Likert scale (1: strongly disagree,
4: strongly agree). The score was summed (range: 11 to 44),
and higher total scores reflected a greater degree of pain-
related fear of movement/(re)injury.

To evaluate the depressive condition, we used the
Kessler Screening Scale for Psychological Distress,
referred to as K6.>' The scale comprises six items that
measure the following psychological distress experienced
during the past 30 days: nervousness, hopelessness, irrit-
ability, negative affect, fatigue, and worthlessness. Each
item was scored on a 5-point Likert scale (0: none of the
time, 4: all of the time). The Japanese version of the K6 was
developed by Furukawa et al, and demonstrated acceptable
reliability and validity (Cronbach’s a 0.85).%

We evaluated workaholism by wusing the Dutch
‘Workaholism Scale,23 which consists of 10 items on exces-
sive working and obsession with work. Each item was
scored on a 4-point rating scale, with scores ranging from
1 (totally disagree) to 4 (totally agree). This scale has been
confirmed to have reliability and validity in the Dutch and
Japanese populations.”?

The overworking duration was evaluated in a self-
reported form: “how many hours did you work beyond
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the regular hours (normal working hours) during the past
month?”. Participants were asked to evaluate the fre-
quency of shift work by the following question: “how
many night-shifts did you work during the past month?”.

Sleep problems were evaluated by a self-administered
questionnaire on parameters that included sleep duration
and sleep habits in the past month.** With regard to the
sleep duration, participants were asked the following ques-
tion: “On average, how much did you sleep per day during
the past 4 weeks?” On sleep habits, taking longer than 30
min to fall asleep was considered to indicate difficulty
initiating sleep. Three times or more per week of nocturnal
awakenings or early morning awakenings were defined as
difficulty maintaining sleep and early morning awakening,
respectively. Insomnia was defined as present if the parti-
cipants reported at least one of the three abovementioned
symptoms.24

The Brief Job Stress Questionnaire (BJSQ)*> was used to
evaluate work-related stress. The questionnaire comprises
57 items which were derived from several standard question-
naires, such as National Institute for Occupational Safety and
Health,26 the Job Content Questionnaire,27 and the Subjective
Well-being Inventory.”® Among the 19 work-related stress
factors assessed in the BJSQ, we measured the following
factors based on the job demand—control-support model:
quantitative job demand (three items), qualitative job demand
(three items), job control (three items), support from super-
visors (three items), and support from coworkers (three items).
For each abovementioned factor, a standardized score with
a 5-point scale (1: lowest, 5: highest) was developed on the
basis of data from over 10,000 workers. The highest or lowest
(different by question) scores of the scale were considered to
indicate stress.”” The psychometric properties of the BISQ
have been confirmed.*”

Dependent Variables

Presenteeism was assessed with the Work Productivity and
Activity Impairment-General Health (WPAI-GH).*' The
WPAI-GH has been assessed for construct validity and
reproducibility.®' Participants were asked the following
question: “During the past seven days, how much did
your health problems affect your productivity while you
were working?”. Responses were provided on a 11-point
rating scale ranging from 0 (health problems had no effect
on my work) to 10 (health problems completely prevented
me from working). The score was then multiplied by 10 to
create a percentage of impairment, with higher numbers
indicating greater impairment and less productivity.

Information on absenteeism was collected based on the
following question: “How many days have you been
absent from work because of LBP during the past 12
months?”. Absenteeism was considered if respondents
mentioned absence from work for 1 or more days.

Statistical Analysis
Data on participant characteristics are indicated as median
(25th, 75th percentiles) for continuous variables or as numbers
(%) for categorical variables. Moreover, Spearman correlation
coefficients between explanatory variables and presenteeism
level were calculated. To assess the independent association of
each factor with presenteeism, multiple linear regression ana-
lysis was employed, with the WPAI-GH score as a dependent
variable. After a crude analysis, a multivariable analysis was
conducted after adjusting for age, sex, BMIL, job demand
(quantitative, qualitative), job control, social support (super-
visors, coworkers), NRS, TSK-11, K6, workaholism, over-
working hours, frequency of shift work, sleep duration, and
insomnia.

Furthermore, we used multiple imputation to address
a potential bias in missing data under the missing at ran-
dom assumption.>” A total of 20 imputed datasets were
created using multiple imputation by chained equations
(MICE).** In the imputation process, all variables used in
the present study, except NRS, were included. The esti-
mates, which were calculated on multiple linear regression
analysis for each imputed dataset, were then combined
using Rubin’s rules to obtain the integrated estimates.**
A two-sided p-value <0.05 was considered statistically
significant. All statistical analyses were conducted using
SAS version 9.4 (SAS Institute Inc, Cary, NC, USA).

Results

In total, 1075 (response rate: 93.3%) nursing personnel
responded to the self-administered questionnaire. Among
all respondents, 62.1% had experienced LBP during the
preceding 4 weeks (n = 668). More than 80% of the study
participants were women, and the median age was 32.0 years
(Table 1). The median intensity of LBP that they experienced
was 3.0, as measured by the NRS. The degree of presentee-
ism (0-100) was 30. Only 3.3% of subjects had been absent
from work because of LBP within the past year.

Table 2 presents the correlation between presenteeism
and several variables. The intensity of LBP (p < 0.001),
TSK-11 (p < 0.001), K6 (»p < 0.001), workaholism
(p <0.001), overworking hours (p = 0.016), and frequency
of shift work (p = 0.015) were positively correlated with

Journal of Pain Research 2020:13

submit your manuscript

2981

Dove


http://www.dovepress.com
http://www.dovepress.com

Yoshimoto et al

Dove

Table | Characteristics of the Participants in the Present Study
(n = 668)

Table 2 Spearman Correlation Coefficients Between Presenteeism
and Other Variables

Variables Values No. of
Missing
Data
Sex (women), n (%) 554 (83.2%) 2

Age, years 32.0 (24.0, 42.0) | 14
Body mass index, kg/m? 21.2 (19.5,23.6) | 50
Low back pain intensity 3.0 (2.0, 4.0) 0
Tampa Scale for Kinesiophobia-1 | 22 (18, 25) 21
Ké 5(2, 10) 10
Workaholism 21 (17, 25) 18
Overworking, hours 10.0 (3.0, 20.0) 55
Frequency of shift work, per month | 5 (0, 10) 31
Sleep duration, hours 6.0 (5.0, 7.0) 6
Insomnia, n (%) 300 (45.5%) 9
Quantitative job demand, n (%) 3

Not stressed 396 (59.5%)

Stressed 269 (40.5%)

Qualitative job demand, n (%) 3

Not stressed 223 (33.5%)

Stressed 442 (66.5%)

Job control, n (%) 3
Not stressed 558 (83.9%)
Stressed 107 (16.1%)

Support from supervisor, n (%) 3
Supported 580 (87.2%)
Not supported 85 (12.8%)

Support from coworker, n (%) 3

Supported 446 (67.1%)

Not supported 219 (32.9%)

Presenteeism

30 (10, 50) 6
22 (3.3%) 52

Absenteeism, n (%)

Note: Values are presented as median (25th, 75th percentile), except where
indicated as n (%).

the degree of presenteeism. However, sleep duration (p =
0.003) was negatively correlated with presenteeism.

We conducted linear regression analysis to evaluate the
impact of several individual factors on presenteeism
(Table 3). After adjusting for several confounders in the
complete-case data, multiple linear regression analysis
indicated that NRS, TSK-11, K6, and sleep duration
were significantly associated with presenteeism. The influ-
ence of explanatory variables on the outcome of interest
was greatest in the TSK-11 (standardized regression coef-
ficient = 0.256) when compared with the NRS (0.162), K6
(0.131), and sleep duration (—0.091). We undertook

r p value
Low back pain intensity 0.248 <0.001
Tampa Scale for Kinesiophobia-1 | 0.296 <0.001
Ké 0.269 <0.001
Workaholism 0.232 <0.001
Overworking hours 0.105 0.016
Frequency of shift work 0.106 0.015
Sleep duration —0.131 0.003

Note: Data are based on complete-case analysis (n = 527).

a multiple regression analysis with MICE as a sensitivity
analysis, and the results were similar to those in the
complete-case analysis (Table 3).

Discussion

The present study investigated the associations between
presenteeism and several factors, including individual,
work-related, and psychological aspects, among nursing
personnel with LBP at a medical center. In the multiple
regression analysis, LBP intensity, kinesiophobia, depres-
sive symptoms, and sleep duration were significantly asso-
ciated with presenteeism. A sensitivity analysis using
MICE supported the main findings. To the best of our
knowledge, this is the first study to indicate an indepen-
dent association of these factors with work productivity
among nursing personnel with LBP.

Our results indicated that LBP intensity, assessed by the
NRS, was positively associated with presenteeism. This find-
ing suggesting that work performance declined when pain
intensity increased could be easily inferred at the workplace.
Previous studies in several countries have demonstrated that
increasing pain severity was associated with a significantly
lower level of work productivity (greater presenteecism)
among individuals with LBP.'"'**> These previously
reported findings provide a reasonable credence for the
results of the present study.

We found that pain-related fear, evaluated as kinesio-
phobia, was significantly associated with presenteeism
among nursing personnel. Moreover, it was an interesting
result that kinesiophobia had a greater impact on presen-
teeism than the other explanatory variables. A recent sys-
tematic review reported that the degree of kinesiophobia
predicted the progression of disability in people with mus-
culoskeletal pain, with moderate evidence.'® The results of
the present study were similar to those of previous studies
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Table 3 Linear Regression Analysis for Presenteeism Among Nursing Staff with Low Back Pain

Crude Analysis Adjusted Analysis with Complete | Adjusted Analysis with Multiple
Case Data* Imputed Data*

p SE | p B SE p p SE p
Low back pain intensity 3.774 | 0.590 | <0.001 | 2.275 0.575 <0.001 2.681 0.511 <0.001
Tampa Scale for Kinesiophobia-11 | 1.389 | 0.180 | <0.001 | I.112 0.186 <0.001 0.962 0.170 <0.001
Ké 1.370 | 0.197 | <0.001 | 0.616 0.215 0.004 0.674 0.192 <0.001
Workaholism 1.055 0.179 | <0.001 | 0.278 0.211 0.188 0.292 0.179 0.104
Overworking hours 0.230 | 0.100 | 0.022 0.065 0.099 0.510 —0.021 0.093 0.823
Frequency of shift work 0.354 0.171 | 0.039 0.210 0.165 0.206 0.159 0.148 0.282
Sleep duration —2.451 | 0.945 | 0.010 —-1.990 0.874 0.023 —1.652 0.778 0.034
Insomnia 6.472 2.055 | 0.002 1.682 1.925 0.383 0.785 1.716 0.647
Quantitative job demand 7.294 2.094 | <0.001 | 0.258 2.199 0.907 0.457 1.952 0.815
Qualitative job demand 7421 2.160 | <0.001 | 3.806 2277 0.095 4538 2.047 0.027
Job control 2.228 2.942 | 0.449 -1.216 2.808 0.665 —2.049 2394 0.392
Support from supervisor 11.246 | 3.150 | <0.001 | 4.518 3.060 0.140 5.207 2.698 0.054
Support from coworker 6.483 2.198 | 0.003 3.002 2.070 0.148 1.780 1.856 0.338

Note: *Adjusted for age, sex, body mass index, and all variables indicated in the table.

Abbreviations: 3, parameter estimate (unstandardized regression coefficient); SE, standard error.

among workers who did not undertake physically demand-
ing tasks'? or those who provide care for the elderly;'
therefore, an excessive pain-related fear of movement/(re)
injury may be a significant predictor of reduced work
productivity, regardless of occupation type. In the present
study, there was a significant relationship between kine-
siophobia and presenteeism that was observed indepen-
dently of LBP intensity itself. These findings suggest the
importance of assessment and intervention in kinesiopho-
bia for improving work productivity. A recent study with
kinematic analysis indicated that a specific lumbar move-
ment was significantly slower in chronic LBP group with
a high degree of kinesiophobia than in the group with
a low degree of kinesiophobia.*® These findings may facil-
itate an understanding of the mechanisms whereby kine-
siophobia could lead to decreased work productivity.

In the present study, we found positive correlations
with depressive symptoms and presenteeism. Many epide-
miological studies have indicated that depression is
a predictor of the chronicity of LBP>’ A large-scale
study with data from the Japan National Health and
Wellness Survey has indicated that chronic LBP patients
with depression had a lower quality of life and work
productivity.'> Moreover, a previous study on the eco-
nomic impact of the health condition on work productivity
has demonstrated that depression, as well as LBP, is one of
the leading causes of presenteeism.® Given that depressive
symptoms were independently associated with presentee-
ism even after adjustment for LBP intensity in this study,

the evaluation of and approach to depression might need to
be reconsidered for the development of more effective
strategies to improve work performance among individuals
with LBP.

Sleep disturbances are common in individuals with
LBP.*® We found that shorter sleep duration was signifi-
cantly associated with greater presenteeism among nursing
staff with LBP. These findings were supported by previous
studies, which indicated that reduced productivity was the
commonly reported work performance impairment in
workers with insomnia.**** Disturbed (inadequate) sleep
has been indicated to cause daytime sleepiness, which
could result in decreased productivity and accidents on
the job.** In our study, the relationship between sleep
duration and presenteeism remained significant after con-
trolling for LBP intensity and psychological distress, that
were considered to be common confounders.'""'* These
results imply that sleep condition is one of the key factors
to improve work productivity among nursing staff with
LBP, regardless of the degree of LBP intensity or psycho-
logical problems.

Among the participants in this study, only 3.3% (n = 22)
had been absent from work in the past year because of LBP.
The low rate of absenteeism in our study was similar to that
in a previous multicenter international study.® This study
revealed that the proportion of absenteeism attributed to
musculoskeletal disorders was much lower in Japan than in
the UK. The prevalence of absenteeism owing to LBP may
depend on a different set of values or cultures between
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countries, or the type of occupation. In the present study, we
did not perform statistical analysis with absenteeism as an
outcome variable because the number of identified indivi-
duals with absenteeism was considerably low.

Our study found that psychological (kinesiophobia and
depression) and sleep problems were associated with pre-
senteeism. These factors could be a barrier to treatment
efficacy or functional recovery. Our results encourage
clinicians and occupational health staff to identify these
problems prior to any intervention. The assessment of
these factors at an early stage would need planning for
biopsychosocial approaches focused on the modification of
psychological and lifestyle factors, to improve work pro-
ductivity among workers with LBP.

Our findings should be interpreted with regard to sev-
eral limitations. First, approximately one-fifth of the parti-
cipants had missing data in the present study. Analyses
conducted after excluding individuals with missing vari-
ables could produce biased estimates and reduce precision
and power. Therefore, we undertook a sensitivity analysis
with multiple imputation to address the potential bias with
regard to the missing data, and to determine the robustness
of our findings. The results using imputed data were simi-
lar to those from the complete-case analysis. Second, we
evaluated presenteeism through a self-reported question-
naire. Although absenteecism was easily evaluated by
objective measures with regard to sick leave, most pre-
senteeism instruments rely on self-reported data.*!
A previous study indicated that self-reported presenteeism
was strongly associated with objective measures of
productivity.** Therefore, we adopted the WPAI-GH
scale in the present study; the scale is a validated, fre-
quently used tool for the assessment of presenteeism
worldwide. Third, our study was conducted at a single
medical center, which could limit the generalizability of
our findings. Finally, the causal relationship between pre-
senteeism and associated factors could not be elucidated
because this survey design was cross-sectional.

Conclusions

In summary, the intensity of LBP, kinesiophobia, depres-
sive symptoms, and sleep duration were independently
associated with presenteeism among nursing staff with
LBP. The findings suggest that these abovementioned fac-
tors need to be considered in the development of strategies
to increase work productivity among employees with LBP,
as well as in the prevention of chronic LBP.

Abbreviations

LBP, low back pain; TSK-11, Tampa Scale for Kinesiophobia-
11; NRS, Numerical Rating Scale; BMI, body mass index;
BJSQ, Brief Job Stress Questionnaire; WPAI-GH, Work
Productivity and Activity Impairment-General Health.
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The Economic Burden of Lost Productivity due to Presenteeism
Caused by Health Conditions Among Workers in Japan

Takahiko Yoshimoto, PhD, Hiroyuki Oka, MD, PhD, Tomoko Fujii, MD, PhD,
Tomohisa Nagata, MD, PhD, and Ko Matsudaira, MD, PhD

Objective: To identify the primary health conditions that cause presentee-
ism, and to estimate the economic cost of lost productivity due to presentee-
ism in Japan. Methods: We conducted an Internet survey among 10,000
Japanese workers. Participants were asked to answer the health condition
most affecting their work. Presenteeism was evaluated using the Quantity
and Quality methods, and we estimated an annualized cost per capita and
nation. Results: The common health conditions most interfering with work
were neck pain or stiff shoulders, low back pain, and mental illnesses. The
annualized costs of presenteeism per capita for each were $414.05, $407.59,
and $469.67, respectively. The estimated national costs for each were all
above $27 billion. Conclusions: Mental illnesses and musculoskeletal
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Clinical significance: Mental illnesses and musculoskeletal symptoms were the
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symptoms were the leading causes of presenteeism in Japan, and the
economic burden of presenteeism was considerably large.
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H ealth problems among workers have a negative impact on work

as well as their quality of life."> Among the costs related to
workers’ health, lost productivity costs are significantly greater than
medical and ghannacy costs, and are on average, approximately 2.3
times higher.” Workers’ lost productivity includes absenteeism (pro-
ductivity loss that stems from being absent from work) and presentee-
ism (productivity loss that stems from being at work while ill and
performing at a lower level than usual). In addition, presenteeism is a
risk factor for subsequent absenteeism.*” Moreover, several studies
have demonstrated that costs incurred from presenteeism are much
larger than costs incurred from absenteeism,®~® and accounted for the
largest proportion of the total health-related costs.®™® Therefore, to
increase company productivity, it is important to identify and address
the health issues that cause presenteeism.

Many studies have investigated the economic burden of
presenteeism due to various health conditions.®'*~'* A recent
U.S. large-scale study has indicated that musculoskeletal pain,
mental illnesses, and headaches were the health conditions with
the highest estimated cost of presenteeism.'® A previous study on
employees at pharmaceutical companies in Japan revealed that the
top five health conditions related to the economic costs of presen-
teeism were painful neck or stiff shoulders, insufficient sleep, back
pain, eye problems, and depression.'" This study, however, was only
conducted within one type of industry, which makes it difficult to
compare with other industries and estimate the economic cost due to
presenteeism for all Japanese workers. To our knowledge, as yet,
there has been no large-scale nationwide study in Japan that has
included workers from many different industries and with different
occupations.

In promoting management to improve work productivity, it is
essential to reveal the impact of health conditions on presenteeism
in each industry including the aspect of economic burden in Japan.
The present study aims to identify the primary health conditions that
cause presenteeism by industry, and to estimate the economic cost of
lost productivity due to presenteeism in Japan.

METHODS

We conducted an online survey on health conditions and
work productivity during September and October 2019. Japanese
workers aged between 20—69 years (n = 10,000) were included, and
the participants were recruited by an Internet research company,
hamon Co., Ltd. (Kanagawa, Japan), with approximately 1.58
million individuals across Japan registered voluntarily on their
website. The volunteers were stratified by age and sex, and the
participants were randomly selected according to the demographic
distribution in Japan. Subsequently, 151,086 individuals were
invited to participate in this study via an e-mail that contained a
URL link to the survey. Among these individuals, the questionnaire
screen was displayed only for those who understood the purpose of
this study and provided their consent to participate.
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The survey was closed when the number of respondents
reached 10,000. All the participants completed the questionnaire
without missing any data because the online survey was set to reject
incomplete responses automatically. The participants received online
shopping points as a reward. The study protocol was approved by the
research ethics committee of the Graduate School of Medicine and
Faculty of Medicine at the University of Tokyo (No. 2019147NI).

Assessment

Information on sex, age, body weight, height, marital status,
education, type of employment, type of industry, size of the company,
annual income, health conditions, and presenteeism were collected
using the self-administered online survey. The Japanese Standard
Industrial Classification developed by the Ministry of Internal Affairs
and Communication'* was used to determine the type of industry. Then,
these data were categorized into three groups: primary (agriculture,
forestry, and fishery), secondary (mining, construction, and manufac-
ture), and tertiary industries (other, mainly indoor types including
wholesale or retail trade, medical, health care and welfare, and ser-
vices). Company size was categorized into three groups: small (<100
employees), medium (100-999 employees), and large (1000 <
employees) according to the Basic Survey on Wage Structure con-
ducted by the Ministry of Health, Labour and Welfare in Japan.'> The
respondents were asked to choose one response for annual income
(JPY) from the following options: less than 2 million, 2—4 million, 4—6
million, 6—8 million, 8—10 million, and 10 million JPY or more.

Presenteeism and Estimate Costs

We evaluated the degree of presenteeism and estimated its
economic costs using the following procedure. First, we asked whether
the participants had health problems in the past 4 weeks. Multiple
answers were allowed among the following 14 health conditions that
were chosen as they were used as highly prevalent symptoms in a
previous study:'® allergies, skin disease/itchiness, infectious diseases,
gastrointestinal disorders, painful or disabling arm and leg joints, low
back pain, neck pain or stiff shoulders, headaches, tooth troubles,
mental illnesses, sleep-related problems, weariness or fatigue, eye
problems, and others. Second, if they responded that they had one
or more health conditions, we asked which health condition out of the
health issues they selected had the largest impact on their work. Third,
the participants were asked how many days they had experienced the
health condition with the largest over the past 4 weeks.

In addition, they were asked about the degree of presenteeism,
that is, the extent to which the selected symptom affected the quantity
and quality of their work. The respondents were asked to indicate in
detail how much work they actually performed during regular hours
when the symptoms were present and the quality of their work
compared to when the symptoms were not present. The answers were
scored on an 11-point numerical rating scale from 0 (no productivity) to
10 (regular productivity). This measurement, the Quantity and Quality
method, has been adopted in previous studies,'"*'”"'® and the construct
validity has been demonstrated previously.'

For income, we adopted the median value of the choices from
the questionnaire (JPY) as follows: less than 2, 2—4, 4-6, 6-8, 8§—
10, and 10 million JPY or more were converted into 2, 3,5, 7, 9, and
10 million JPY, respectively. We then calculated a daily wage by
dividing the median by 240 (12 mo with 20 working d). The costs
were then converted into US Dollar (USD) using the average
exchange rate in February 2020 (1 USD = 109.9735 JPY). We
then calculated the degree of presenteeism and estimated the
monetary value of the productivity loss due to presenteeism per
worker (hereinafter called per capita) using the following formula:

Degree of presenteeism = 1 — quantity (0 — 10)
x quality (0 — 10)/100

Monetary value of the productivity loss due to presenteeism
= income (a daily wage) x (degree of presenteeism)
x (days with health problem per 4 weeks) x 20/28
x 12 (for changing into the costs per year)

x (the number of workers with symptoms affecting
their work) /10000

National cost estimates were calculated by multiplying the
above monetary value of the productivity loss due to presenteeism
per capita by the number of workers across Japan.'®

Statistical Analysis

Data on the characteristics of the study participants were
presented as number (percentage) for the categorical variables or as
median (25th, 75th percentiles) for the continuous variables. Com-
parisons of the characteristics of workers with or without health-
related symptoms were evaluated using a chi-squared test or Wil-
coxon rank-sum test. A P value of less than 0.05 was considered
statistically significant. Statistical analyses were performed using
IJMP® 14 (SAS Institute Inc., Cary, NC, USA).

RESULTS

Table 1 shows the characteristics of the study participants.
The median age of the participants in this study was 46 years, and
50.3% were men. The proportion of workers in the tertiary industry
was the highest of the three industrial categories.

In total, 36.8% of the participants had a health problem that
interfered with their work during the past 4 weeks. A comparison of
the demographic distribution of workers with or without health-

TABLE 1. Characteristics of the Study Participants
(n=10,000)
Characteristics n %
Sex
Men 5033 50.3
Women 4967 49.7
Age, years 46 (35, 58)

Body mass index, kg/m?
Marital status

21.5 (19.6, 23.9)

Married 5323 53.2

Never married (single) 1763 17.6

Never married (with 2096 21.0

family or relatives)

Divorced or widowed 818 8.2
Education level

No college 4049 40.5

College 5951 59.5
Employment type

Regular employee 5105 51.1

Non-regular employee 4895 49.0
Industry type

Primary industry 101 1.0

Secondary industry 2172 21.7

Tertiary industry 7727 713
Size of company

Small (1-99 employees) 5067 50.7

Medium (100-999 employees) 2638 26.4

Large (1000 or more employees) 2295 23.0
Annual income (JPY)

Less than 2 million 3317 332

2—4 million 3174 31.7

4—6 million 1882 18.8

6—8 million 824 8.2

8—10 million 428 43

10 million or more 375 3.8

Data are presented as number and percentage or median (25th, 75th percentiles).
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TABLE 2. Comparison of the Characteristics of Workers With or Without Symptoms Affecting Work and the Degree of
Presenteeism

No Symptoms With Symptoms With Symptoms

(n=6320) (n=3680)
n % n % P Value® Degree of Presenteeism P Value'
Sex
Men 3324 66.0 1709 34.0 <0.001 0.52 (0.36, 0.75) 0.150
Women 2996 60.3 1971 39.7 0.52 (0.28, 0.75)
Age, years
20-29 945 61.5 592 38.5 <0.001 0.64 (0.44, 0.79) <0.001
30-39 1136 61.8 703 38.2 0.64 (0.37, 0.75)
40-49 1429 59.8 962 40.2 0.58 (0.28, 0.75)
50-59 1327 64.8 721 352 0.51 (0.28, 0.75)
60-69 1483 67.9 702 32.1 0.44 (0.19, 0.70)
Employment type
Regular 3269 64.0 1836 36.0 0.077 0.58 (0.36, 0.75) 0.063
Non-regular 3051 62.3 1844 37.7 0.52 (0.28, 0.75)
Industrial classification
Primary industry 64 63.4 37 36.6 0.849 0.52 (0.36, 0.76) 0.730
Secondary industry 1384 63.7 788 36.3 0.58 (0.30, 0.75)
Tertiary industry 4872 63.1 2855 37.0 0.52 (0.30, 0.75)
Size of company
Small 3199 63.1 1868 36.9 0.975 0.58 (0.30, 0.75) 0.590
Medium 1666 63.2 972 36.9 0.52 (0.30, 0.75)
Large 1455 63.4 840 36.6 0.51 (0.28, 0.75)

Data are presented as number and percentage or median (25th, 75th percentiles).

Degree of presenteeism is presented with ranging from 0 (perfectly regular productivity) to 1 (no productivity).

“Chi-squared test.
"Wilcoxon rank-sum test.

related symptoms affecting their work is shown in Table 2. Women
with symptoms interfering with work were more frequent than men
with symptoms, and workers aged 40 to 49 years had the highest
prevalence of symptoms (40.2%). Younger workers tended to have
high levels of presenteeism relative to older workers.

Among the primary health conditions that interfered most
with work, the symptoms selected the most were neck pain or
stiff shoulders, low back pain, and mental illnesses (Fig. 1). The
top symptom was low back pain for men, and neck pain or stiff
shoulders for women. The number of men and women with
mental illnesses and sleep-related problems was similar. How-
ever, headaches were more frequent among women than
among men.

Table 3 presents the top five health conditions that have the
largest impact on work by the industrial category, and demonstrates
that low back pain was the leading symptom among workers in
primary and secondary industries (a). The ranking of the health
conditions in the three sectors with the highest number of employees
among the tertiary industry (wholesale or retail trade/medical,
healthcare, and welfare/services) are shown in b. Although there
were some differences in the order of the primary health condition
that caused presenteeism by industry sector, musculoskeletal pain,
including neck pain and low back pain, was consistently the most
common symptom.

Estimates of the mean annualized costs of productivity loss
due to presenteeism by each health condition are shown in Table 4.
The primary health conditions with the highest cost per capita were
mental illnesses (469.67 USD/capita), neck pain or stiff shoulders
(414.05 USD), low back pain (407.59 USD), sleep-related problems
(318.80 USD), and eye problems (239.78 USD). National cost
estimates per year for the above symptoms, based on the total
number of employees in Japan, were as follows: approximately 31.7
billion USD for mental illnesses, 28 billion USD for neck pain or

stiff shoulders, 27.5 billion USD for low back pain, 21.5 billion USD
for sleep-related problems, and 16.2 billion USD for eye problems.

DISCUSSION

This study aimed to determine the main health conditions that
caused presenteeism, and estimate the economic impact of the loss
of work productivity due to presenteeism in Japan. The primary
health conditions that interfered the most with work were neck pain
or stiff shoulders, low back pain, and mental illnesses. Moreover, the
economic burden of presenteeism was considerably higher for
mental illnesses and musculoskeletal symptoms, with estimated
annualized costs of more than 400 USD per capita. This is the first
study with a large sample to determine the economic impact of
presenteeism across Japan.

We revealed that the main common health conditions inter-
fering with work were neck pain or stiff shoulders, low back pain,
mental illnesses, headaches, and sleep-related problems. The rank-
ing of neck disorders and back pain by sex was similar to the results
from the Comprehensive Survey of Living Conditions, the national
survey that is conducted periodically to investigate basic informa-
tion including health conditions for approximately 290,000 house-
holds in Japan.>® Mental illnesses”' such as depression or anxiety,
headaches,”* and poor sleep? have also been demonstrated to be the
major causes of lost work productivity, which may be attributed to
the high prevalence of these symptoms among workers. For exam-
ple, the prevalence of migraine headaches is highest among workers
aged between 25—44 years, which is the peak productivity age.?**>
This finding will need to be considered in health management
initiatives.

We found that the degree of presenteeism in young to middle-
aged workers tended to be higher than in other workers (Table 2).
This was similar to a previous study among Canadians.>® Younger
workers may attend work even when they feel unwell, presumably

© 2020 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the American College of Occupational and Environmental Medicine. 885
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FIGURE 1. Primary health conditions that interfered most with work.

because of attendance requirements or career-related concerns. Our
findings imply the significant impact of age on presenteeism.

We identified the common health conditions that caused
presenteeism by the industrial category. In primary and secondary
industries, the top health condition affecting work was low back
pain. This may be due to the occupational, physical characteristics
of these industries. Although neck pain or stiff shoulders was ranked
first in the tertiary industries as a whole, low back pain was most

frequent among workers in the medical, healthcare, and welfare.
Indeed, many studies have indicated that healthcare workers,
including nurses and caregivers, have a higher prevalence of low
back pain than those with other occupations.’”*® We found that
health conditions varied somewhat by industry, although musculo-
skeletal symptoms, including low back pain and neck pain, were
consistently ranked the highest. These results may imply the
importance of measures for the prevention/control of

TABLE 3. Top Five Health Conditions That Have the Most Impact on Work by Industrial Classifications

(a) By Industrial Classification

Primary Industry (r =101)

Secondary Industry (n=2172)

Tertiary Industry (n =7727)

n % n % n %
1 Low back pain 7 6.9 Low back pain 121 5.6 Neck pain or stiff shoulders 409 5.3
2 Sleep-related problems 4 4.0 Neck pain or stiff shoulders 116 5.3 Low back pain 341 4.4
3 Weariness or fatigue 4 4.0 Mental illnesses 72 33 Mental illnesses 243 3.1
4 Eye problems 4 4.0 Headaches 65 3.0 Weariness or fatigue 240 3.1
5 Neck pain or stiff shoulders 3 3.0 Gastrointestinal disorders 57 2.6 Sleep-related problems 229 3.0

(b) By Three Major Sectors Among Tertiary Industries

Wholesale or Retail Trade (z =1180)

Medical, Health Care, and Welfare

Services (n =1362)

(n=995)
n %o n % n %
1 Neck pain or stiff shoulders 57 4.8 Low back pain 55 55 Neck pain or stiff shoulders 79 5.8
2 Low back pain 47 4.0 Neck pain or stiff shoulders 53 53 Low back pain 64 4.7
3 Others 35 3.0 Headaches 37 3.7 Sleep-related problems 47 3.5
4 Weariness or fatigue 34 2.9 Mental illnesses 37 3.7 Weariness or fatigue 40 2.9
5 Sleep-related problems 33 2.8 Weariness or fatigue 34 34 Mental illnesses 38 2.8

886 © 2020 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the American College of Occupational and Environmental Medicine.
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Costs of Presenteeism Caused by Health Conditions

TABLE 4. Monetary Value of the Productivity Loss due to Presenteeism Per Year by Health Condition

Total Monetary Value of the Productivity Loss Due to
Presenteeism Per Year
n Per Capita (USD) Per Nation (USD)
Mental illnesses 316 $469.67 $31,707,421,700
Neck pain or stiff shoulders 528 $414.05 $27,952,515,500
Low back pain 469 $407.59 $27,516,400,900
Sleep-related problems 282 $318.80 $21,522,188,000
Eye problems 276 $239.78 $16,187,547,800
Weariness or fatigue 280 $227.26 $15,342,322,600
Others 234 $197.44 $13,329,174,400
Painful or disabling arm/leg joints 182 $189.13 $12,768,166,300
Skin diseases/itchiness 215 $178.04 $12,019,480,400
Gastrointestinal disorders 235 $159.65 $10,777,971,500
Allergies 231 $153.53 $10,364,810,300
Headaches 283 $144.16 $9,732,241,600
Tooth troubles 73 $43.04 $2,905,630,400
Infectious diseases 76 $32.18 $2,172,471,800

musculoskeletal symptoms throughout all the industries.?> More-
over, we used the Japanese Standard Industrial Classification in the
present study, to demonstrate the list of primary health problems
affecting work by industry. This classification is similar to the
International Standards Industrial Classification of All Economic
Activities (ISIC). To our knowledge, there are no studies that
currently indicate the list of primary health conditions interfering
with work by industry. A prospective study has demonstrated that
changes in health status are strongly associated with improvement in
productivity.® Our results may help to formulate a strategy to
improve productivity for workers in specific industries.

We estimated the economic impact of health conditions on
the loss of work productivity due to presenteeism as a monetary
value. The five health conditions with the highest economic costs
due to presenteeism in our study were mental illnesses, neck pain or
stiff shoulders, low back pain, slee]l)-related problems, and eye
problems. Previous studies in Japan'"'? indicated that mental ill-
nesses, including depression and anxiety, and musculoskeletal
disorders such as back pain and neck pain account for a large
portion of the economic burden of productivity loss due to pre-
senteeism. These previous studies, however, were not on a samplin%
enough to estimate national figures. In addition, Loeppke et al'-
investigated the costs of health-related presenteeism in U.S. com-
panies, and indicated that the estimated costs of productivity loss
were especially high for fatigue, depression, back/neck pain, and
sleep problems. Our findings were similar to these results, although
there was a slight disparity, probably because of the differences in
method and the study population. In our study, combining low back
pain and neck pain or stiff shoulders as musculoskeletal symptoms
led to the highest productivity costs from presenteeism, which was
the same as previous studies.'"'

Previous studies indicated that indirect costs (including
absenteeism and presenteeism) accounted for 62%—75% of total
health-related costs.''! In addition, Nagata et al reported that the
proportion of the monetary value due to presenteeism was 64%
among total costs, and that due to absenteeism was 1 1%."" Indeed, a
previous international and epidemiological study indicated that the
proportion of absenteeism due to musculoskeletal conditions was
much lower in Japan than in UK.?® In light of these findings, it is
assumed that the economic burden of our estimated costs for
presenteeism would be considerably large among total health-
related costs.

In an Internet survey, a potential selection bias and represen-
tativeness of the sample are important issues. Although the sample

in the present study was selected according to the demographic
distribution in Japan (sex and age), the Internet research volunteers
may differ from the general population in several aspects. Therefore,
we need to be careful when interpreting the results of the present
study. The annual income of the participants was relatively lower
than that of the general WOI‘kiH% population investigated by the
National Tax Agency in Japan,>> which may have caused us to
underestimate economic costs in our study. In addition, compared to
data from a national survey by the Japanese government,*> our
sample had a slightly larger proportion of the tertiary industry (71%
in the national survey vs. 77% in our study), which resulted in a
small proportion of the primary industry in our study. Although
three industry types (primary, secondary, and tertiary) did not show
significant differences in the proportion of workers with symptoms
affecting work and the degree of presenteeism in the present study
(Table 2), the health conditions which caused presenteeism were
different slightly by industry (Table 3). Therefore, the differences in
characteristics between the included participants and the general
population may have affected our results.

In addition to the points above, our study has other limi-
tations. First, recall bias is an important issue in the present study. If
the recall duration is shortened, there could be more accuracy in
recalling the days on which participants experienced health prob-
lems. However, the influence of acute illnesses could be over-
estimated to approximate the situation for a year. We adopted the
relatively widely-used 4-week period as the recall duration of
presenteeism.** However, it may have been challenging to remem-
ber the exact number of days in which participants suffered from
health problems. Second, we conducted an online survey only once
during the fall season. Seasonal symptoms may have affected our
results, although chronic health problems would not have affected
the findings. Third, we estimated the costs of presenteeism using the
primary symptom that interferes with work for each participant.
However, many workers may suffer multiple health problems.
Therefore, the economic costs of presenteeism for each health
condition may have been underestimated in the present study.

CONCLUSION

In summary, mental illnesses and musculoskeletal symptoms
were the leading cause of presenteeism in workplaces in Japan, and
the economic burden of productivity loss due to presenteeism was
considerably large, especially for the above health conditions. Our
findings on the link between health conditions and productivity loss
due to presenteeism, including the economic impact, would provide
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an important perspective for managing the influence of poor health
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the workplace.
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