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Promoting Employee Health by Integrating Health Protection,
Health Promotion, and Continuous Improvement

A Longitudinal Quasi-Experimental Intervention Study

Ulrica von Thiele Schwarz, PhD, Hanna Augustsson, MSc, Henna Hasson, PhD, and Terese Stenfors-Hayes, PhD

Objective: To test the effects of integrating health protection and health
promotion with a continuous improvement system (Kaizen) on proximal
employee outcomes (health promotion, integration, and Kaizen) and distal
outcomes (workability, productivity, self-rated health and self-rated sickness
absence). Methods: Twelve units in a county hospital in Sweden were ran-
domized to control or intervention groups using a quasiexperimental study
design. All staff (approximately 500) provided self-ratings in questionnaires
at baseline, and a 12- and 24-month follow-up (response rate, 79% to 87.5%).
Result: There was a significant increase in the proximal outcomes over time
in the intervention group compared with the control group, and a trend
toward improvement in the distal outcomes workability and productivity.
Conclusions: Integration seems to promote staff engagement in health pro-
tection and promotion, as well as to improve their understanding of the link
between work and health.

I n both practice and research, workplace health protection pro-
grams are often separated from health promotion programs (eg,

wellness and disease management).1–5 These program types orig-
inate from different disciplines: the former from psychology and
medicine, the latter from public health.6,7 In organizations, they
are often arranged in different organizational divisions, such that
health protection is generally found in non–health-oriented units
and health promotion activities in human resources departments.1

Consequently, they are often managed as distinct, separate activi-
ties, with separate budgets, personnel, and discrete policies and with
little or no coordination or integration.2,4 This lack of integration
prevents optimal resource utilization and thwarts efforts to maxi-
mize the overall health and productivity of the workforce.1,8 Given
that health risks in the population and the disease burden on the
workforce are increasing, thus challenging the financial well-being
of organizations, there is an urgent need for methods that can more
effectively deal with these issues.

Health protection—also known as occupational health and
safety—has typically been viewed as encompassing activities that
protect workers from occupational injury and illness and that range
from basic safety training to the use of protective gear, work orga-
nization, and safety-enhancing modifications.1,2 In contrast, health
promotion has typically been viewed as primarily focusing on indi-
vidual lifestyle behaviors and encompassing activities that maintain
or improve personal health within a workforce—ranging from health
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risk assessments to wellness initiatives and immunization.1,2 Thus,
health protection has focused on on-the-job risks, whereas health
promotion has mainly focused on off-the-job factors.9 The need for
a more integrated approach has been acknowledged from both a
health protection1,7 and a health promotion perspective.2,8,10 It has
gained further support from recent research showing that well-being,
in addition to health behaviors and disease, is an important predic-
tor of productivity.11,12 Integrative approaches are also in line with
the view that a healthy workplace is one that maximizes integra-
tion of workers’ desire for well-being with the organization’s goals
concerning profitability and productivity.13

Several definitions of integrated approaches have emerged
during recent years. Hymel et al1 used the term “workplace health
protection and promotion” and referred to integrated approaches as
“the strategic and systematic integration of distinct environmental,
health, and safety policies and programs into a continuum of activi-
ties that enhances the overall health and well-being of the workforce
and prevents work-related injuries and illnesses.” In this definition,
the underlying logic is that employers can substantially enhance the
overall health and well-being of the workforce while better prevent-
ing work-related injury and illness.1 Similarly, several authors have
proposed that organizations should consider using comprehensive
approaches for improving employee health (ie, initiatives that address
individual, psychosocial, environmental, and organizational factors)
as well as broader policy issues related to occupational health.2,8 Fi-
nally, the US National Institute for Occupational Safety and Health
stressed the need for a holistic approach to worker health in its
Total Worker HealthTM approach, which is a strategy to “integrate
occupational safety and health protection with health promotion to
prevent injury and illness and to advance health and well-being.”3

Thus, although there is some variation in definitions, the main points
are that integrated approaches are strategic and comprehensive and
that health protection and health promotion are considered simul-
taneously, taking into account both individual and organizational
factors.

A number of explanations for why integration of health pro-
tection and health promotion is beneficial to employees and organi-
zations have been put forward. First, integration may be related to
improved efficiency regarding both health promotion and protection,
particularly when health protection and promotion share synergistic
risk factors (examples of which are tobacco smoking and asbestos
exposure, and poor health habits and stress-related diseases).8,14 Sec-
ond, integration has been related to a more comprehensive approach
to employee health, and in turn to improved productivity.8,12,14 Third,
integration is thought to lower health care costs, including reducing
the impact of the general increase in chronic diseases and the associ-
ated costs employers must bear (ie, medical insurance, costs of absen-
teeism, and of long- and short-term disability claims).1,8 Reduced
costs owing to the elimination of redundant roles and services,14

through better management and coordination,15 have also been sug-
gested. Nevertheless, empirical research on the effects of integrated
approaches is still limited,1 although the emerging body of literature
shows promise.4,16 In a recent literature review, only 11 experimen-
tal studies on integration were found, and these consistently showed
that integration was related to improvements in employee health.16
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Findings from the experimental studies were also supported by meta-
analysis and research reports discussing comprehensive work pro-
motion programs, albeit without describing them as integrated ap-
proaches as such.16 The effects on productivity and costs are more
uncertain,16 although a study investigating the costs associated with
different health protection and promotion practices indicated that
integration may be related to reduced expenditures.14,15 In addi-
tion, integrated programs are related to higher participation rates (ie,
greater exposure to program content).16,17

Organizational quality improvement and production
processes—including workplace design, purchasing, production
scheduling, and work assignments—have a great influence on
health protection and promotion management.8,18 Similarly,
employee health, and thus health protection and promotion, has
important implications for productivity.11,14,19–22 In this view (the
human capital model), employees are seen as resources that the
organization needs to protect, maintain, and develop if it is to
improve its performance.14,18 In line with this, it has been argued
that health protection and promotion need to be explicitly aligned
with business goals19 and that health protection and promotion
should be integrated with systems and processes in the organization
that are meant to support quality and production development, such
as continuous improvement systems.23–27 Organizations often have
separate systems and processes for addressing these issues. One
reason for this may be that different systems are often developed
at different time points, within different parts of the organization
and in response to different types of needs. Nevertheless, there are
also similarities between them, such as the emphasis on employee
involvement and on monitoring and taking actions to improve
outcomes.28 Accordingly, companies that have a continuous
improvement system have also been shown to apply broader and
more institutionalized health protection and promotion strategies.28

The arguments for integrating these three systems (health pro-
tection, health promotion, and continuous improvement systems) are
similar to the arguments for integrating health protection and promo-
tion: Integration decreases the risk of unnecessarily complex bureau-
cracy and separate or even conflicting procedures, reduces costs,29

and enhances utilization of resources and synergies between different
systems.30 Also, in an organization, taking an integrated system ap-
proach can be seen as a prerequisite for sustainable development.27,30

Furthermore, integrated systems can entail that changes in one sys-
tem are made with consideration to how it affects the other systems,
decreasing the risk of unintended consequences such as when a
change to improve productivity has a negative impact on worker
health. Integrated systems are also thought to result in a greater fo-
cus on continuous improvement work, better collaboration across
functional borders, and better preparedness for future integration of
new standards.31

One way of working with continuous improvement is by ap-
plying the ideas of Lean production, or Lean for short. Lean is
a philosophy that originated from the Toyota Production System32

and that has been widely applied in the manufacturing industry. At
present, it is being implemented in other sectors as well, including
health care.33 There are a variety of definitions of Lean and ideas
about what it should entail.34 Lean has been described as operating
on both the strategic level—where “customer-thinking” is essential
(ie, understanding value so as to maximize value for the customer)—
and the operational level—where tools for improving production and
quality are in focus.35 Different organizations often choose different
aspects of Lean to focus on and different tools to use, meaning that
the details of the approach may vary substantially across settings.

One of the operational-level tools used in Lean is Kaizen—
a participatory, employee-driven, problem-solving tool.36 The word
Kaizen is Japanese and means “continuous improvements.” Kaizen
builds on a participatory approach by encouraging employees to
be actively involved in evaluating and improving work processes.37

It aims to provide a structure for small-scale, continuous improve-
ments that can be given shape directly, at the workplace level. Kaizen
encourages quick identification of problems that arise in work pro-
cesses as well as discussing and testing potential solutions.38 Thus,
it is often low-cost and low-risk changes that are in focus, whereas
larger organizational changes that are more difficult to implement
are regarded as the responsibility of management.37 These char-
acteristics of Kaizen, and the fact that Kaizen tends to give rapid
results, are cited as the main reasons why Kaizen is the part of Lean
that is most frequently implemented in health care organizations.39

It can also be argued that these characteristics make Kaizen a suit-
able structure for integrating health protection, health promotion, and
continuous improvement.27,40 This is supported by a case study from
the construction industry, where health protection (eg, safety) was
integrated with Kaizen and was found to be associated with reduced
hazards and productivity and safety improvements.41 Nevertheless,
to our knowledge, no previous studies have described organizations
working with integrated systems for health protection, health pro-
motion, and continuous improvement. Thus, this study is one of the
first to describe and evaluate the integration of health protection and
promotion with an existing continuous improvement system. More
specifically, the aim of the study is to evaluate the possible effects
of integrating workplace health protection, health promotion, and
continuous improvement (ie, Kaizen) on proximal employee out-
comes (workplace-based health promotion, integration, and Kaizen)
and distal outcomes (workability, productivity, self-rated health, and
self-rated sickness absence).

METHODS

Setting
The study was set in a county district hospital in Sweden that

offers surgery, radiology, internal medicine, acute care, intensive
care, rehabilitation, hospital-controlled home care, and geriatric care.
Approximately 500 individuals are employed at the hospital.

Background

Continuous Improvement
The hospital has worked with the continuous improvement

system Kaizen since 2009. The structure consists of regular, short
meetings at the unit level that all employees are to attend, and where
work problems are identified, possible solutions discussed, chosen,
tested, and evaluated. One to three employees serve as Kaizen rep-
resentatives at each unit. The meetings are held one to four times a
month. The hospital units have a great deal of autonomy to form their
Kaizen work as they see fit, but the general work process described
above is the same for all.

Health Promotion
The hospital has been explicitly engaged in workplace health

promotion since 2001. The health promotion program encompasses
a staff health coordinator, one to two staff health representatives at
each unit, an exercise room, and one hour of weekly exercise during
work hours for all staff, workload permitting. The program also
offers health profiles for all staff members and lectures on healthy
lifestyles.

Health Protection
Traditional approaches to work environment issues at the hos-

pital are based on the Swedish Work Environment Act (SFS 1977:
1160). Each unit holds monthly staff meetings where health pro-
tection issues can be raised and discussed, and safety inspections
are performed annually by representatives of the employer and em-
ployee organizations (unions). Possible risks are identified, noted,
and incorporated into an action plan. In theory, action plans should
be followed-up, but in the past, this has rarely been done.
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Study Design
The study had a quasiexperimental design with randomiza-

tion at the hospital unit level. Half of the units were randomized
to receive the intervention (ie, to integrate health promotion, health
protection, and Kaizen). The 12 units that work directly with patients
(excluding administrative departments) were first matched based on
unit characteristics (size, acute vs nonacute care, and daytime vs
around-the-clock care) and the intensity of work with Kaizen (fre-
quency of Kaizen meetings). The units in each matched pair were
then randomized to the intervention group or the control group.

Intervention Planning
The starting point for integration was hospital management’s

desire to bring the hospital’s health promotion program closer to
hospital operations. Underlying this desire was a sense that the health
promotion focus on individual health behaviors was too narrow and
that there was too little focus on the relationship between health and
work. The vision for integration was to create an understanding of the
mutual influences between health and work that are related to both
prevention and promotion. In this way, the integration plan included
ingredients from both health protection and health promotion. The
plan was to be launched at the beginning of 2012. Nevertheless, at
the time of launching integration, hospital management also decided
to transfer the documentation from their annual safety inspection
into Kaizen, for all hospital units. This was done in late 2011. This
meant that all of the units (both intervention and control units) were
expected to document the annual safety inspection on Kaizen notes,
and to work with them through the ordinary Kaizen process. Thus,
the aspects of the hospital’s health protection that concerned annual
safety inspections were also integrated into Kaizen in the control
units. Nevertheless, the control units did not perform continuous
identification of risks, and they did not perform analyses of worker
health consequences before implementing changes in the Kaizen
work. Thus, health protection was only integrated to a limited extent
in the control units, whereas it was fully integrated in the intervention
units.

Integration
The fundamental principle of integration of the systems was

that no new structures would be created, but rather that integration
would build on existing Kaizen work. Another fundamental principle
was a high level of employee engagement, as in the existing Kaizen
work. In practice, integration involved two main components played
out within the preestablished Kaizen system and, thus, modifica-
tion of the existing practice: (1) health promotion-related activities
and improvements and work protection issues were to be identified,
raised, and addressed on the Kaizen notes, thereby integrating health
promotion and protection with other production and quality improve-
ment issues; and (2) all problems mentioned on the Kaizen notes,
regardless of which area the problem/proposal concerned, were to be
analyzed from a health promotion and protection perspective (risk
assessment).

In addition, integration entailed that the roles and responsibil-
ities of the local Kaizen and health representatives changed, in that
both were to structure their work around the Kaizen system by direct-
ing proposals and ideas to the Kaizen notes as well as to help their
coworkers analyze the proposals’ health consequences. As part of the
intervention, joint meetings were also held for all Kaizen and health
representatives. Beyond this, variation between intervention units in
how they performed the integration was expected and allowed, as the
Kaizen work differed across units before the intervention.

Implementation
To put integration into effect, two implementation activities

were carried out in the intervention group: workshops for Kaizen and
health representatives and managers from the participating units, and

coaching of unit managers and local management responsible for in-
tegration (the hospital Kaizen coordinator and the health coordinator)
using a train-the-trainer approach.42 The workshops were held by the
local management responsible for integration and the research group.
The first workshop was held as part of the introduction to integration
and intended to build a common understanding of the integration
program’s aim and approach and to start making preparations for in-
tegration in each unit. The workshop also aimed to promote a better
and broader understanding of what health promotion entails, given
that the previous general consensus was that it simply meant physi-
cal exercise. Three additional workshops were held (after two, nine,
and 12 months), with the research group gradually handing over re-
sponsibility for the meetings to the internal resources. The purpose
of the workshops was to give participants opportunities to exchange
experiences, discuss difficulties, and exchange ideas concerning the
continuing work.

During the first 1.5 years, the local management responsible
for integration and the managers at units in the intervention group
were offered the support of a certified coach (Coaching Healthcare
Improvement Teams, Dartmouth Medical School, and the Dartmouth
Institute). The coaching focused on supporting integration by seizing
upon ideas, helping with any obstacles and providing tools and meth-
ods for change. Coaching was needs-based and, thus, the number of
meetings differed across individuals and included over 20 coaching
meetings (face-to-face or via telephone) with the local management
responsible for integration. The coach also visited the intervention
units up to three times and met three unit managers for individual
coaching. The coach also participated in seven of the regular joint
meetings between the Kaizen and health representatives from the
integration units. The central Kaizen and health coordinators in turn
also visited the integration units and coached the Kaizen and health
representatives at each unit, who in turn had a coaching role in re-
lation to their coworkers. Thus, the implementation strategy used to
put integration into effect was a train-the-trainer approach, where
the coach and researchers first supported the creation of a common
understanding of the underlying principles of integration among the
local management, so that they, in turn, could support integration
among the units in the intervention group.

The idea for the present integration program was conceived
in a collaboration between the researchers and the hospital, but it
was the hospital that owned and managed the integration work. The
researchers actively collaborated with management as well as the
Kaizen and health coordinators to support the integration of health
protection and promotion with Kaizen, and were responsible for
evaluating the project using an interactive research approach.43 More
information on the background of the idea for the present integration
program can be found elsewhere.44

Data Collection Procedure
A web-based questionnaire was distributed via e-mail. The

e-mail included detailed information about the project and ethi-
cal issues concerning participation. Informed consent was obtained
through the questionnaire. The data collection procedure was re-
peated four times: before the intervention (baseline), and at six,
12, and 24 months after baseline. The six-month questionnaire only
concerned data on the implementation process and was therefore not
included in this study. The study was approved by the Local Ethical
Committee (ref. no. 2011/1420-31/5).

Participants
All employees (356 at baseline, 317 at the 12-month follow-

up, and 319 at the 24-month follow-up) at the participating units
at the hospital—excluding those employed on an hourly basis or
on long-term leave or sick leave—were invited to participate in the
study. The rate of respondents who agreed to participate in the study
was 87.5% at baseline, 81.5% at the 12-month follow-up, and 79%
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at the 24-month follow-up. A total of 202 employees responded to
the questionnaire at all three measurement points, and they make up
the sample for this study (the panel sample).

Outcome Measures

Proximal Outcomes
Because no previously validated scales were available for

measuring integration of health promotion, health protection, and
Kaizen, three new scales were developed. Items relating to employee
involvement, exposure, and first-line managers’ attitudes and actions
were derived from a previously validated scale measuring appraisal
of interventions.45 The items were measured on a visual analogue
scale with 0 (disagree completely) and 100 (agree completely) as
endpoints.

Workplace-based health promotion was assessed using five
items measuring involvement in, influence over, encouragement of,
and support and resources for health promotion. Cronbach α was
0.91.

Integration was assessed using four items covering: (1) the ex-
tent to which the unit analyzed potential effects on employee health
before making changes (ie, risk assessment), (2) the extent of discus-
sion on how work environment issues (ie, health protection) and (3)
health promotion, respectively, influenced work, and (4) the degree
of integration of health promotion and Kaizen. Thus, the index as-
sessed both the practice of integrating health promotion and Kaizen
as well as integration concerning employees’ understanding of the
links between work, work environment, and health. Cronbach α was
0.85.

Kaizen was assessed using three items measuring: (1) percep-
tions about the usefulness of Kaizen, (2) support from management
for using Kaizen, and (3) personal engagement in Kaizen work.
Cronbach α was 0.70.

Distal Outcomes
Previously validated scales were used to measure the distal

outcomes of the intervention.
Workability was measured using a single item.46,47 Respon-

dents were asked to rate their current workability as compared
with their workability at its best on a ten-point scale ranging
from “completely lacking workability” (1) to “workability at its
best” (10).

Productivity was assessed using a short version of the pro-
ductivity subscale from the Health and Work Questionnaire, a mul-
tidimensional instrument including three productivity dimensions:
efficiency, quality, and quantity.48,49 For each item, the respondents
were asked to rate how they perceived their own work-related effi-
ciency, quality, and quantity, respectively, during the previous week.
The response alternatives were presented on a ten-point visual ana-
logue scale with “my worst ever” and “my best ever” as endpoints.
Cronbach α was 0.92.

Self-rated health was assessed using a single item, where
respondents were asked to rate their current health status as compared
with other individuals of the same age. Ratings were made on a five-
point scale ranging from “very good” (1) to “very poor”(5).50

Sickness absenteeism: Two questions were used to measure
absenteeism.51 Frequency of absenteeism was assessed using one
item that asked “How many times have you been absent from work
because of your own sickness during the past 12 months?” The
four response alternatives were “never,” “once,” “two to five times,”
or “more than five times.” This was then recalculated into three
categories, by collapsing “two to five times and “more than five
times” into one category (more than twice). The duration of sickness
absence was measured as the respondent’s rating of the total number
of days (duration) absent from work because of one’s own sickness
during the past 12 months. The five response alternatives were the

following: “not absent because of sickness,” “one to seven days,”
“eight to 30 days,” “31 to 90 days,” and “more than 90 days.” Because
of the low cell count, the last three categories were collapsed into
one category, “more than 8 days.”

Statistical Analysis
Possible differences in background variables between the in-

tervention and control groups were investigated using chi-square
statistics and t tests. Changes in proximal and distal outcomes
over time between the intervention and control groups were investi-
gated using repeated-measures analysis of variance for baseline (T0),
12-month follow-up (T2), and 24-month follow-up (T3), separately,
using Pillai’s trace. If the time effect was significant, effects over
time for each group were also tested. The Friedman test was used
to examine differences in sickness absenteeism (frequency and du-
ration) within conditions over time. Between-group differences in
absenteeism at the two time points were analyzed using chi-square
statistics. Because of internal missing values, the number of re-
sponses differs somewhat between the analyses.

RESULTS
The demographic characteristics of the sample at baseline

can be found in Table 1. The majority of employees were women
(96.4% in the intervention group and 91.2% in the control group); the
mean of employees’ age was 45.9 years. The majority were registered
nurses or assistant nurses; the mean number of years in the profession
was 18.3. About half of the staff worked full-time, and about half
worked irregular hours or the night shift. Of those working part-time,
88% worked at least 75% of full-time. The only significant difference
between the intervention and control groups was in the number of
years at the current department and in the profession, where the
control group had a greater number of individuals in the “other
occupations” category (eg, manager, physiotherapist, physician, and
medical secretary) (Table 1).

Comparing the participants (the panel sample) with all in-
dividuals who were invited to participate showed no difference in
sex distribution between participants and nonparticipants. Neverthe-
less, compared to employees only responding on one or two of the
three measurement occasions, respondents in the panel sample were
slightly older (mean, 45.9 years vs 43.2 years; P = 0.033) and had
worked longer at the current unit (mean, 8.7 years vs 6.9 years; P =
0.046). Also, a larger proportion of respondents in the panel sample
were working part-time (50.3% vs 38.6%; P = 0.029).

Proximal Outcomes
A repeated-measures analysis of variance revealed a signifi-

cant difference between the intervention group and the control group
over time for health promotion, indicating increased workplace-
based health promotion in the intervention group (Table 2)
(F (2, 196) = 5.99; P = 0.003; η2 = 0.058). The time effect was
also significant (F (2, 196) = 8.61; P < 0.000; η2 = 0.081). Similar
results were found for the integration index, indicating increased
integration over time in the intervention group compared with the
control group (F (2, 196) = 9.68; P < 0.000; η2 = 0.090). Again,
the time effect was significant (F (2, 196) = 11.41; P < 0.000;
η2 = 0.104), indicating improved understanding of the link between
work and health. In addition, a significant interaction effect revealed
increased Kaizen work in the intervention group compared with the
control group (F (2, 197) = 4.35; P = 0.014; η2 = 0.042). The
effect over time was not significant (F (2, 197) = 2.32; P = 0.101;
η2 = 0.023). Thus, the results overall indicate improvements in the
proximal outcomes over time.

Distal Outcomes
For workability, the interaction effect approached signifi-

cance, and inspection of the means indicates some improvement in
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TABLE 1. Response Rates and Background Variables for the Intervention and Control Groups*

Intervention Control
Differences Between
Groups (P ≥ 0.05)

Response rate, n (%) 111 (84.1) 91 (74.6)

Sex, female, n (%) 107 (96.4) 83 (91.2) NS

Age, yrs, mean (SD) 46.7 (9.2) 45.0 (12.1) NS

Profession, n (%) 0.004

Nurse 52 (46.8) 35 (38.5)

Assistant nurse 45 (40.5) 27 (29.7)

Other (eg, manager,
physiotherapist, physician, and
medical secretary)

14 (12.6) 29 (31.2)

Years in profession, mean (SD) 19.9 (11.4) 16.1 (13.5) NS

Years at the current department,
mean (SD)

9.9 (8.4) 7.2 (7.9) 0.021

Working hours, n (%) NS

Only daytime 60 (54.1) 40 (44.4)

Only nighttime 12 (10.8) 8 (8.9)

Irregular working hours according
to schedule

39 (35.1) 42 (46.7)

Full-time employment, n (%) 54 (49.1) 45 (50.6) NS

*At baseline.
NS, not significant; SD, standard deviation.

TABLE 2. Means and Standard Deviations for Primary Outcomes of the Integration for the Intervention and
Control Groups

Baseline 12-mo Follow-Up 24-mo Follow-Up

Proximal outcomes

Workplace-based
health promotion

Intervention (n = 107) 55.0 (16.7) 63.2 (14.3) 60.9 (18.3)
Control (n = 92) 56.6 (20.3) 57.7 (21.1) 55.2 (22.0)

Integration Intervention (n = 107) 53.5 (16.5) 63.8 (17.8) 60.3 (21.1)

Control (n = 92) 53.6 (19.0) 53.5 (21.2) 50.5 (21.8)

Kaizen Intervention (n = 107) 58.8 (19.2) 62.6 (19.9) 61.5 (20.8)

Control (n = 93) 59.0 (22.1) 58.0 (21.9) 55.1 (23.6)

Distal outcome

Workability Intervention (n = 101) 8.6 (1.4) 8.7 (1.3) 8.9 (1.3)

Control (n = 89) 8.8 (1.3) 8.8 (1.1) 8.6 (1.4)

Self-rated health Intervention (n = 105) 59.7 (18.6) 59.1 (18.8) 59.7 (19.0)

Control (n = 90) 59.5 (17.4) 60.6 (16.7) 60.7 (18.8)

Productivity Intervention (n = 107) 76.7 (15.1) 79.3 (13.8) 80.0 (13.2)

Control (n = 93) 75.1 (15.7) 80.1 (11.4) 76.7 (13.5)

the intervention group and some deterioration in the control group
(F (2, 187) = 2.76; P = 0.066; η2 = 0.029). The time effect was not
significant (F (2, 187) = 0.06; P = 0.94; η2 = 0.001). For produc-
tivity, the interaction effect approached significance (F (2, 197) =
0.281; P = 0.063; η2 = 0.028), and the effect over time was signif-
icant (F (2, 197) = 6.01; P = 0.003; η2 = 0.058). Investigation of
means and time effects within the groups showed that the control
group showed not only a significant improvement from baseline to
the first follow-up but also a significant decrease from the first to
second follow-ups (P = 0.004), resulting in no change from base-
line to follow-up. In contrast, the intervention group showed a slight
improvement in productivity from baseline to both first and sec-
ond follow-ups. The effect approached significance (P = 0.07). For

self-rated health, neither interaction nor time effects were signifi-
cant (SRH Finteraction (2, 192) = 0.34; P = 0.72; η2 = 0.003; Ftime
(2, 192) = 0.14; P = 0.87; η2 = 0.001).

Results from a Friedman test investigating differences be-
tween sickness absence and frequency between baseline and the two
follow-ups showed that there was a significant difference in sickness
absence duration between time points in the control group (χ2(2) =
7.4; P = 0.024), but not in the intervention group (Table 3). A sign
test indicated that this effect was related to a significant increase in
sickness absence duration between the first and second follow-ups.
There was no significant difference in sickness frequency in either
group. Also, chi-square tests showed no between-group differences
at any time point in sickness absence or frequency.
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TABLE 3. Response Rates for Self-Rated Sickness Absence Frequency (Number of Occasions) and Duration (Total Number of
Days) During the Past 6 Months Before the Intervention and After 12 and 24 Months for the Intervention and Control Groups

Baseline 12 mo Follow-Up 24 mo Follow-Up

Intervention Control Intervention Control Intervention Control

Sickness absence frequency, n (%)

0 59 (53.2) 44 (48.4) 64 (59.3) 50 (56.2) 65 (59.1) 42 (46.7)

1 38 (34.2) 28 (30.8) 31 (28.7) 28 (31.5) 30 (27.3) 31 (34.4)

>2 14 (12.6) 19 (20.9) 13 (12.0) 11 (12.4) 15 (13.6) 17 (18.9)

Mean rank* 2.05 2.05 1.94 1.88 2.01 2.08

Sickness absence duration, n (%)

0 d 59 (53.2) 44 (48.4) 66 (60.0) 51 (57.3) 64 (58.7) 41 (45.0)

1–7 d 45 (40.5) 42 (46.2) 40 (36.4) 34 (38.2) 39 (35.8) 40 (44.0)

>8 d 7 (6.3) 5 (5.5) 4 (3.6) 4 (4.5) 6 (5.5) 10 (11.0)

Mean rank† 2.06 2.01 1.94 1.87‡ 2.00 2.13‡

*For comparison across time, n = 107 in the intervention group and n = 88 in the control group.
†For comparison across time, n = 108 in the intervention group and n = 89 in the control group.
‡Significant increase in sickness duration from 12 to 24 months of follow-up.

DISCUSSION
This study investigated the effects of integrating health protec-

tion and promotion with a continuous improvement system. The re-
sults show that integration was effective in increasing the workplace-
based health protection and promotion work and in increasing
employees’ understanding of the link between work and health as
well as their engagement in continuous improvement. A trend toward
improvement in workability and productivity was also identified.

During the past few years, the need for closer integration of
health protection and health promotion has been emphasized, for
example, in a special issue on the topic in the Journal of Occu-
pational and Environmental Medicine, December 2013. This study
adds to the literature by showing the positive effects of such inte-
gration on employee outcomes. The study shows a positive effect on
the actual level of integration, operationalized to include both prac-
tical work with using the Kaizen system for health protection and
promotion and employees taking the interrelatedness of work and
employee health factors into consideration when making decisions
about changes at work. One important aspect of being aware of such
interrelatedness is that it decreases the risk of “unintended conse-
quences,” that is, the risk of making changes to improve one area or
type of outcome (eg, quality of care) that unintentionally worsen an-
other area (eg, employee health).52–54 Second, integration increased
health protection and promotion work at the units. This included
increasing employee engagement in health promotion as well as per-
ceived support from managers for such engagement. Thus, rather
than health protection and promotion “getting lost” in the larger
system of production and quality improvement, integration seemed
to strengthen health protection and promotion. This is an important
aspect, because it means that health promotion activities may now
reach more staff than are already engaged in health protection issues
or committed to maintaining a healthy lifestyle. Third, integration
also led to an upswing for the continuous improvement system; it
was perceived as more useful and there was increased engagement
in it. Increased use of the Kaizen system may imply that, in addition
to effects related to health protection and promotion, there may also
be effects on other areas targeted by the Kaizen system, such as
quality and productivity. This is in line with the trend toward effects
on self-rated productivity, which, along with workability, was the
distal outcome that approached significance. Whereas, according to
program theory, the proximal outcomes were expected to occur in

the closest proximity to integration, the distal outcomes were more
loosely related to integration regarding both time lag and the poten-
tial variance that could be explained. Although the present findings
are not conclusive, the effects shown are in line with previous stud-
ies, suggesting that integrative approaches may be linked to such
improvements.14

Researching interventions that build on participatory,
continuous improvements is complex because these interventions
consist of two parts that cannot be separated: the method by which
the improvements and, in this case, integration are carried out and
the content of the changes made using the method.55 Thus, this
study tests both the effects of integration and the effectiveness of the
actual changes made. Although the effects are difficult to unravel,
in this study, the proximal outcomes are those most closely related
to the method by which the improvements are made (integration),
whereas the distal outcomes are more closely related to the content
of the changes made. As the content of the changes varies across
the units, and over time, variation in outcomes related to the content
is expected. To disentangle the full effects of integrated approaches,
further research is needed that looks at the content of changes and
relates content to outcomes.

In this study, integration did not only involve integration
of health protection and promotion; it also included integration
with a production and quality improvement system. Although the
interrelation between health, ill-health, and productivity has fre-
quently been acknowledged,14,18 the idea of expanding integration
of health protection and promotion to include management systems
aimed at quality and production processes has, with a few notable
exceptions,27,28,40 largely been overlooked in the health protection
and promotion literature. The arguments for such integration have
instead come from quality management research.29–31,41 Neverthe-
less, because the main focus of quality management research is not
on occupational health, this field has not fully acknowledged the po-
tential benefits of such integration from a health perspective; that is,
integration between continuous improvement and health protection
and promotion can clarify the interrelatedness of employee health,
in a broad sense, and work. In line with this, the present results
show that integration can lead to improvements in employees’ un-
derstanding that their health affects their work, and that their work
affects their health. This study provides a practical example of how
integration can be accomplished, something that is largely missing
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from the literature today and that may be one reason why integrative
approaches still remain rare in practice.7

An important characteristic of the integrative system used in
the study was that it was based on an existing system. Using ex-
isting mechanisms, practices and resources have previously been
suggested as an important component in the development of an in-
tegrated system.4,16,56 Continuous quality improvement processes
may be particularly useful in this regard, as indicated by research
showing that such processes are part of the foundation for estab-
lishing healthy work practices that showcase the interdependence
of health and work.18 Another important characteristic of the inte-
grating system used here was that it was participatory. Participa-
tory approaches have been recommended as an essential strategy in
occupational health interventions57–59 in general and integrative ap-
proaches in particular.4,18 In this way, this study offers an alternative
view on the practical approaches suggested earlier, where the focus
has been more on the strategic identification of improvement areas
and implementation of organization-wide integrated programs.14

In this type of integrated approach, the content of changes is
determined by the practitioners rather than the researchers. This may
have several implications for the field of occupational health inter-
ventions. On the positive side, the fact that the content is determined
by the practitioners, who understand best the needs and possibilities
of the particular organization, makes it more likely that the content
of change will be well suited to needs in the unit. Moreover, deter-
mining the content of change is likely to increase engagement and
motivation to participate in change efforts. Nevertheless, it is not
a given that the content of initiatives will be aligned with the best
evidence and practice or target the most important problems. Thus,
a future challenge for integrated approaches is to determine how a
high level of employee freedom in determining the content of the
integration can be combined with evidence-based practice.

Methodological Considerations
At the time of launching the integration, hospital management

also decided to move the documentation from their annual safety in-
spection into Kaizen, for all hospital units. Thus, these aspects of the
hospital’s health protection were meant to be integrated into Kaizen
even for the control units, which meant that some integration was
also carried out in the control units. Nevertheless, their integration
was completely unsupported, as the only direction these units re-
ceived was an e-mail explaining the new procedure with no further
follow-up. Further research is underway exploring differences in the
content of the integration using the actual Kaizen notes produced
in control and intervention units, respectively. Preliminary findings
support the results from this study indicating that there are indeed
differences between the intervention and control groups in the level
of integration. Thus, on the basis of these findings, it seems that
although the intervention and control groups theoretically had some
elements of integration in common, they did differ in practice.

The fact that a mere e-mail suggesting that work protection
in terms of annual safety inspections should be integrated with a
continuous improvement system was not sufficient in order for an
integration to take place may offer some suggestions as to what the
core components of successful integrations are. First, it may indicate
that it is essential that issues be dealt with continuously throughout
the year. Second, it may suggest that considering health protection
and promotion as a secondary consequence of other improvement
initiatives is a core component. Last, it may suggest that the im-
plementation activities performed to put the system into place were
essential to its success. Further research is needed to illuminate these
issues.

The nature of the intervention under study (the integration)
required that randomization be carried out at the unit level rather
than at the individual level. Although matching was done to ensure
that the intervention and control units were similar with regard to

unit characteristics that were likely to affect the integration (unit
size, acute vs non-acute care, daytime vs around-the-clock care), it
was not possible to match units on the basis of employee character-
istics. Consequently, there is a difference between the intervention
and control groups in two background variables (profession distri-
bution and number of years at the current department), which is a
limitation in the study. Furthermore, the analysis was conducted on
panel data that included only people participating at all three time
points. This was done to allow investigation of the development of
outcomes over time. The panel differed somewhat from the baseline
responders in background variables. Although little is known about
whether these individual factors affect the outcome of integration,
this difference does raise the question of the representativeness of the
sample.

A previous study looking at implementation during the first
six months of the intervention showed sizable differences between
intervention units in the extent to which they had accomplished
the integration.60 In complex interventions this is expected, but
it has implications for how we interpret the present results. One
obvious implication is that the difference between the intervention
units and the control units is not as distinct as it would be in a
simpler, or individual, intervention. This decreases the potential
difference between the intervention and control units. We chose
to handle all intervention units as one condition, similar to an
intention-to-treat approach (ie, all intervention units were included
in the analysis, regardless of the extent to which they had carried
out the integration). Despite this conservative approach, the results
showed significant differences between intervention and control
units. This indicates that the true effect of an integration that is fully
implemented, or with an alternative analytic strategy taking the level
of implementation into account, may be even more pronounced.

Given that integration is a relatively new concept, there has
been a lack of validated methods for measuring it. One exception to
this was a suggestion for metrics and indicators published in 2013.4

As this study began before that paper was published, we developed
our own integration index. This index (the integrate index) encom-
passed four indicators: one focusing on the unit-specific practical
behavior of using the Kaizen system for health promotion, one on
the extent to which analyses were made of potential effects on em-
ployee health before changes were implemented (risk assessment),
and two on the extent to which health promotion and protection were
considered in relation to unit operations. In addition to the integra-
tion index, we added an index on health promotion, including five
items covering involvement in, influence over, encouragement of,
and support and resources for health promotion. In this respect, there
are some essential similarities between our measure and the newly
proposed indicators, namely acknowledgement of the importance of
leaders’ commitment, participatory approaches, resources for health
protection and promotion, and the shared effects of health protection
and promotion. The most important difference in the operational-
ization used in this study is the greater emphasis on the relation
between health protection, promotion, and business operations, in
line with integration with a system for continuous improvement of
quality and productivity. Also, because the level at which the inte-
gration was carried out was the unit level, not the entire organization,
the operationalization focused on factors at that level rather than the
overall organizational level.

This study was set in a regional hospital in Sweden. Both
wards operating around the clock and those open only during nor-
mal business hours were included. The units also differed in size,
from around 20 employees to over 50. The previous study, looking
at the compliance with the intervention (the integration) and imple-
mentation during the first six months of the intervention, concluded
that although there were large differences between units in the extent
to which they had carried out the integration, this did not seem to be
a matter of formal factors.60 Rather, it suggested that the determining
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factor was the extent to which the unit had adapted the Kaizen system
(ie, the basis for integration) to their unit’s particular circumstances.
Thus, regarding generalization, it may not be the formal setting that
matters as much as the way in which the integration is carried out,
and the extent to which it provides a good fit with the unit or or-
ganization. Nevertheless, it may be worth noting that Sweden has a
long tradition of employee involvement in decision making and of
management styles that favor such involvement.61 This may increase
the likelihood of achieving managerial and employee support for this
kind of integration. Also, the transferability of the findings will likely
be affected by current systems for continuous improvement in the
workplace, and as mentioned above, it is likely that a small-scale,
participatory, continuous improvement system may be particularly
suitable as a basis for integration.

CONCLUSIONS
In line with previous research supporting the use of participa-

tory approaches to organizational-level occupational health interven-
tions, we conclude that integrating health protection and health pro-
motion with a continuous improvement system (in this case, Kaizen)
provided a new way of working with these issues, and that integration
also positively affected the use of Kaizen. A significant increase in
proximal outcomes over time regarding increased workplace-based
health protection and promotion work, employee’s understanding of
the link between work and health as well as engagement in continu-
ous improvements was identified in the intervention group, as well
as a promising tendency toward improvement in workability and
productivity. We suggest that integration is a promising way of en-
gaging staff in health protection and promotion, as well as improving
employees’ understanding of the link between work and health.

ACKNOWLEDGMENT
We thank the participating organization and the employees

who volunteered to participate in this study, as well as the Lean-
Health research group: Drs Monika Nyström, Pamela Mazzocato,
Helena Hvitfeldt Forsberg, and Professor Per Tillgren.

REFERENCES
1. Hymel PA, Loeppke RR, Baase CM, et al. Workplace health protection and

promotion: a new pathway for a healthier—and safer—workforce. J Occup
Environ Med. 2011;53:695–702.

2. Baker E, Israel BA, Schurman S. The integrated model: implications for
worksite health promotion and occupational health and safety practice. Health
Educ Behav. 1996;23:175–190.

3. Schill AL, Chosewood LC. The NIOSH Total Worker HealthTM Program: an
overview. J Occup Environ Med. 2013;55:S8–S11.

4. Sorensen G, McLellan D, Dennerlein JT, et al. Integration of health protection
and health promotion: Rationale, indicators, and metrics. J Occup Environ
Med. 2013;55:S12–S8.

5. Goetzel RZ, Ozminkowski RJ. The health and cost benefits of work site
health-promotion programs. Annu Rev Publ Health. 2008;29:303–323.

6. Tetrick LE, Ford MT. 7 Health protection and promotion in the workplace:
a review and application of value and regulatory focus perspectives. Int Rev
Ind Org Psychol. 2008;23:239.

7. Karanika-Murray M, Weyman AK. Optimising workplace interventions for
health and well-being: a commentary on the limitations of the public health
perspective within the workplace health arena. Int J Workplace Health Manag.
2013;6:104–117.

8. Shain M, Kramer DM. Health promotion in the workplace: framing the con-
cept; reviewing the evidence. Occup Environ Med. 2004;61:643–648.

9. Centers for Disease Control and Prevention. What is Total Worker HealthTM?
Available at: http://www.cdc.gov/niosh/twh/totalhealth.html. Accessed April
4, 2014.

10. DeJoy DM, Southern DJ. An integrative perspective on work-site health pro-
motion. J Occup Environ Med. 1993;35:1221–1230.

11. Gandy WM, Coberley C, Pope JE, Wells A, Rula EY. Comparing the con-
tributions of well-being and disease status to employee productivity. J Occup
Environ Med. 2014;56:252–257.

12. Merrill RM, Aldana SG, Pope JE, et al. Self-rated job performance and ab-
senteeism according to employee engagement, health behaviors, and physical
health. J Occup Environ Med. 2013;55:10–18.

13. Sauter SL, Lim S-Y, Murphy LR. Organizational health: a new paradigm
for occupational stress research at NIOSH. Jap J Occup Mental Health.
1996;4:248–254.

14. Goetzel RZ, Ozminkowski RJ, Bowen J, Tabrizi MJ. Employer integration
of health promotion and health protection programs. Int J Workplace Health
Management. 2008;1:109–122.

15. Goetzel RZ, Guindon AM, Turshen IJ, Ozminkowski RJ. Health and produc-
tivity management: establishing key performance measures, benchmarks, and
best practices. J Occup Environ Med. 2001;43:10–17.

16. Pronk NP. Integrated worker health protection and promotion programs:
overview and perspectives on health and economic outcomes. J Occup Environ
Med. 2013;55:S30–S37.

17. Sorensen G, Stoddard AM, LaMontagne AD, et al. A comprehensive work-
site cancer prevention intervention: behavior change results from a ran-
domized controlled trial (United States). Cancer Causes Control. 2002;13:
493–502.

18. Grawitch MJ, Gottschalk M, Munz DC. The path to a healthy work-
place: a critical review linking healthy workplace practices, employee
well-being, and organizational improvements. Consult Psychol J. 2006;58:
129.

19. von Thiele Schwarz U, Hasson H. Alignment for achieving a healthy organi-
zation. In: Bauer G, Jenny GJ, eds. Salutogenic Organizations and Change:
The Concepts Behind Organizational Health Intervention Research. Springer;
2013.

20. Burton WN, Conti DJ, Chen C-Y, Schultz AB, Edington DW. The role of
health risk factors and disease on worker productivity. J Occup Environ Med.
1999;41:863–877.

21. Cancelliere C, Cassidy JD, Ammendolia C, Cote P. Are workplace health
promotion programs effective at improving presenteeism in workers? A sys-
tematic review and best evidence synthesis of the literature. BMC Public
Health. 2011;11:395.

22. Lenneman J, Schwartz S, Giuseffi DL, Wang C. Productivity and health.
J Occup Environ Med. 2011;53:55–61.

23. Wilkinson G, Dale B. Integrated management systems: an examination of the
concept and theory. TQM Magazine. 1999;11:95–104.

24. Wilkinson G, Dale B. An examination of the ISO 9001: 2000 standard and
its influence on the integration of management systems. Prod Plann Contr.
2002;13:284–297.

25. Jørgensen TH, Remmen A, Mellado MD. Integrated management systems—
three different levels of integration. J Clean Prod. 2006;14:713–722.

26. Zwetsloot GI. Improving cleaner production by integration into the man-
agement of quality, environment and working conditions. J Clean Prod.
1995;3:61–66.

27. Sainfort F, Karsh B-T, Booske BC, Smith MJ. Applying quality improvement
principles to achieve healthy work organizations. Jt Comm J Qual Patient.
2001;27:469–483.

28. Bauer GF, Müller F, Inauen A, Brink M, Laeubli T. State of worksite health
promotion in companies with and without quality-management systems: a
comparative study. Hum Factors Ergon Manuf. 2010;20:451–460.

29. EU-OSHA. European Survey of Enterprises on new and Emerging Risks:
Managing Safety and Health at Work. Luxembourg: European Agency for
Safety and Health at Work; 2010.

30. Rocha M, Searcy C, Karapetrovic S. Integrating sustainable development into
existing management systems. Total Qual Manag Bus. 2007;18:83–92.

31. Smith D. IMS: Implementing and Operating. London: BSI British Standards
Institution; 2002.

32. Womack JP, Jones DT, Roos D. The Machine that Changed the world: The
Story of Lean Production: NY: Harper Perennial; 1990.

33. Poksinska B. The current state of lean implementation in health care: literature
review. Qual Manag Healthcare. 2010;19:319–329.

34. Pettersen J. Defining lean production: some conceptual and practical issues.
TQM J. 2009;21:127–142.

35. Hines P, Holweg M, Rich N. Learning to evolve: a review of contemporary
lean thinking. Int J Oper Prod Man. 2004;24:994–1011.

36. Radnor Z, Walley P. Learning to Walk before we try to run: adapting lean for
the public sector. Public Money Manage. 2008 28:13–20.

37. Jacobson GH, McCoin NS, Lescallette R, Russ S, Slovis CM. Kaizen: a
method of process improvement in the emergency department. Acad Emerg
Med. 2009;16:1341–1349.

38. Holden RJ. Lean thinking in emergency departments: a critical review. Ann
Emerg Med. 2011;57:265–278.

Copyright © 2015 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

224 C© 2015 American College of Occupational and Environmental Medicine

http://www.cdc.gov/niosh/twh/totalhealth.html


JOEM � Volume 57, Number 2, February 2015 Integration of Health Protection and Promotion

39. Radnor ZJ, Holweg M, Waring J. Lean in healthcare: the unfilled promise?
Soc Sci Med. 2012;74:364–371.

40. Van Scyoc K. Process safety improvement—quality and target zero. J Hazard
Mater. 2008;159:42–48.

41. Ikuma LH, Nahmens I, James J. Use of safety and lean integrated kaizen to im-
prove performance in modular homebuilding. J Constr Eng M. 2010;137:551–
560.

42. Orfaly RA, Frances JC, Campbell P, Whittemore B, Joly B, Koh H. Train-
the-trainer as an educational model in public health preparedness. J Public
Health Manag Pract. 2005;11:S123–S127.

43. Svensson L. Bakgrund och utgångspunkter. In: Svensson L, Brulin G,
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