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Abstract: Due to the globally increasing life expectancies, many countries are raising their official
retirement age to prevent labor shortages and sustain retirement systems. This trend emphasizes
the need for sustainable employability. Unhealthy lifestyles pose a risk to sustainable employability
as they contribute to chronic diseases and decreased productivity. Workplace Health Promotion
(WHP) programs have gained attention as a strategy to enhance employee health and well-being.
The Netherlands Armed Forces, a unique employer with demanding psychological and physical
requirements, was used as a case study to investigate the associations of a WHP Program with
workers health and sustainable employability. The program offered tailor-made guidance to partici-
pants (N = 341) through individual coaching trajectories. The program’s impact was evaluated by
measuring self-reported health, mental well-being, and sustainable employability over a 6-month
period. Results indicated significant improvements across all these dimensions after participation in
the program. This study provides valuable insights into the benefits of tailor-made WHP programs.
While this was an observational study without a control group, this study supports the importance of
incorporating individualized approaches in WHP initiatives to foster positive outcomes in health and
sustainable employability.

Keywords: workplace health programs; health; sustainable employability; military

1. Introduction

Due to medical, economic, and social developments, life expectancies are increasing
worldwide [1]. Consequently, there is a higher financial burden on the working population
to take care of the retired, older adults and the sick. To prevent labor market shortages and
to sustain retirement systems, many countries have decided to raise their official retirement
age [2]. As employees have to work longer, the importance of sustainable employability
has increasingly gained attention [3].

One of the risk factors for (chronic) diseases and reduced sustainable employability
in working populations, in terms of lost working days and reduced productivity, is an
unhealthy lifestyle, including low physical activity and a poor diet [4,5]. Conversely, health
promotion can result in improved sustainable employability. For example, workplace
nutrition and physical activity interventions have shown to improve productivity, work
performance, and work ability [6]. Therefore, it is important for employers, and society at
large, to invest in employee health.

The workplace is an important environment for health promotion, due to its opportu-
nity to reach a large group of people within a social network structure. Thus, in order to
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maintain or improve employees’ health and work performance, employers may introduce
Workplace Health Promotion (WHP) using educational and/or intervention programs [7].
The goal of WHP is to positively influence the lifestyle of the workforce and to improve their
health, work productivity, and work ability [5]. However, research on the effects of WHP is
limited, and the findings are non-conclusive. There are no standards for WHP programs
that have been reported in the literature: definitions, activities, execution, and outcomes
vary drastically. As a result, they are difficult to compare. However, several studies have
shown positive effects of WHP on employee health, well-being, and productivity [6,8,9],
and the current study aims to contribute to the evidence base of WHP.

The Netherlands Armed Forces (NAF), with approx. 68,000 employees, one of the
largest organizations in the Netherlands, is an integrated workforce with military and civil-
ian personnel. Particularly for military service members, sustainable health and readiness
are important, given the high psychological and physical demands that are required for
their duties.

The current study focuses on a WHP program, the so-called "Health and Readiness"
Program, that was implemented within the NAF. This Health and Readiness Program
was based on the multifaceted definition of ‘positive health’. This definition goes beyond
the absence of disease or infirmity and encompasses various dimensions of health, em-
phasizing the promotion of physical, mental, emotional, and social well-being [10]. A
holistic approach was used, considering various aspects of a person’s life, such as their
physical health, mental well-being, and personal values. Furthermore, the Health and
Readiness Program consisted of tailor-made modules and was executed by a professional
(lifestyle) coach. Tailor-made programs are essential when targeting health and sustainable
employability, as they recognize and address the unique individual needs of each person.
Research shows that tailor-made programs can enhance effects, participation, and compli-
ance [11,12]. Furthermore, the use of personal coaching by a professional coach was shown
to be important for the effectiveness of WHP [12,13]. Finally, one of the goals of the current
WHP Program was to provide employees with insight into their current health behaviors,
as this is a crucial component of many behavior change models and theories [14,15]. Un-
derstanding one’s behavior, motivations, triggers, and barriers is essential for successfully
making positive changes. Together this makes the current WHP Program innovative as it is
tailor-made, uses personal coaching, and has a holistic approach. A meta-analysis shows
that only a few studies have combined these elements [5].

The main goal of the WHP Program was to improve lifestyle, health, and sustainable
employability of the employees in several pilot departments of the NAF, by giving them
insight into their current health behaviors and providing them with tailor-made guidance
to make healthier choices. The objective of this study was to examine associations between
participating in the WPH Program and health and sustainable employability improve-
ments over six months and to provide insight into the WHP Program and its strengths
and limitations.

2. Materials and Methods
2.1. Study Design and Population

This study used a non-randomized one-group pre-test and post-test design. It was
carried out within three different NAF Staff departments including military and civilian
personnel: the Royal Netherlands Army Staff (November 2018–November 2020) (N = 603),
the Central Staff (March 2019–March 2021) (N = 1430), and the Royal Netherlands Airforce
Staff (October 2019–April 2021) (N = 472). These departments were selected because
they are generally characterized by older personnel with sedentary desk work activities,
often exposed to high levels of stress due to a high workload, large responsibilities, and
external deadlines. In addition, military staff personnel usually lack the unit-wise physical
activity during working hours that is common in operational units. Everyone in the specific
departments was allowed to participate, and there were no eligibility criteria.
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All participants provided written informed consent prior to the start of the study.
Participation in the WHP Program as well as in the accompanying evaluation with online
questionnaires was voluntary: participants could withdraw at any time. The study design
was approved by the NAF institutional review board. This study was not subject to the
Dutch Medical Research Involving Human Subjects Act.

2.1.1. The Workplace Health Promotion Program

The Health and Readiness Program was tailor-made. A professional lifestyle coach
supported participants in an individual coach trajectory based on their needs and goals.
Lifestyle coaches are trained at a higher vocational education level in using coaching skills
to help individuals make healthy choices in their daily lives. Two lifestyle coaches were
allocated to the Airforce Staff and three lifestyle coaches each to the Army Staff and the
Central Staff. All employees working at the respective departments could voluntarily sign
up. The program will be described in more detail below. An overview of the process of the
WHP Program can be found in Figure 1.
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Figure 1. Process of the Workplace Health Promotion Program.

Kick-Off

Each program started with a kick-off event for all department employees, after which
they could sign up to participate. The purpose of this event was to draw attention to the
program and its importance to senior leadership. The event consisted of information stands,
an inspirational speaker, and catering.

Baseline Questionnaire

After the kick-off event, everyone in the different participating military departments
received an e-mail in which information was provided about what participation consisted of.
Those who wanted to participate, received a link to fill out the online baseline questionnaire
(M0), followed by an intake meeting with one of the lifestyle coaches (hereafter, coach).

Intake Meeting

During the first intake meeting with the coach, several topics were discussed such
as the results of the baseline questionnaire, background information of the participant,
whether they were receiving other health care, the mutual expectations, and their moti-
vation for participation. Following this, goals were set based on the individual needs of
the participant.

Coach Trajectory

The participant subsequently met periodically (typically every 2–4 weeks) with the
coach for guidance and to discuss progress. The intensity and duration of the coach
trajectory was based on participants’ individual needs. On average, participants met with
the coach 4–9 times. Initially, the meetings took place face-to-face. However, as COVID-
19 regulations were initiated in March 2020 and people were asked to work from home,
meetings also took place online. Research suggests that online coaching is equally effective
as in-person methods [16].
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The coach kept track of every meeting by taking notes about the topics of the meeting,
the progress of the participant, and aspects that stood out to the coach. The participants
were asked to reflect on each meeting and to write a short report. The topics of the report
covered insights gained during the meeting, the activities the participant would undertake
to reach their goal, and the activities they would stop doing. They e-mailed this short
report to the coach and the coach used this report as input for the next meeting.

Although all coaches had their own methods of working, motivational coaching was
commonly used [17]. The coaches also had several additional instruments that could be
used to support the participants. For example, they had tools to assess mental health, the
possibility to weigh participants, fitness trackers, and the possibility of administering the
dietary behaviors of participants. Also, there was the possibility of administering a health
check, where participants’ blood-pressure and cholesterol levels were checked. Finally, the
coaches were encouraged to attend multidisciplinary professional consultation meetings
within their staff departments.

The 6-Month Questionnaire

All participants were asked to fill out an online questionnaire, similar to baseline,
6 months after their baseline measurement (M1). At M1, some coaches had already finalized
their coach trajectory, and some were still on the coach trajectory.

2.2. Measurements

Participants received an invitation by e-mail to fill out an online questionnaire at
baseline and 6 months after the baseline measure. The tool ‘LimeSurvey voor Defensie:
Versie 1.91+ Build 10746’ was used, the internal survey tool of the NAF. The questionnaire
assessed demographics (only at baseline), the goals that were set (only at baseline), whether
goals were reached (only after 6 months), general health and body mass index (BMI; kg/m2),
mental well-being (work engagement, burn-out complains) and indicators of sustainable
employability (recovery, work–home balance, work ability).

2.2.1. Background

• Demographics: Age category (<35, 35–50, >50), sex (male, female), educational level
(low, middle, high), rank (non-commissioned officer, subaltern officer, chief officer or
higher), pay grade (low, middle, high), and form of employment (military, civilian,
reserves, other) were measured.

• Goals set: Participants were given a range of goals and were asked to indicate for each
goal whether this was a goal they had set for themselves (e.g., lose weight, improve
diet, improve mental health).

• Goals reached: Participants were asked whether they had reached the goals that they
had set for themselves, with the following answer categories: ‘completely reached
goals that were set’, ‘almost reached the goals that were set’, ‘did not reach the goals
that were set’, or ‘no goals were set’.

2.2.2. Health

• General health: The first item of the Short-Form Health Survey 12 (SF-12) “What do
you think, in general, of your health?” was used, measured on a 5-point Likert scale
ranging from 1 = poor to 5 = excellent, with higher scores indicating better general
health [18].

• BMI: This was calculated based on self-reported height and weight (kg/m2).
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2.2.3. Mental Well-Being

• Work engagement: A mean score of three items from the Utrecht Work Engagement
Scale (UWES) was used. The items were measured on a five-point Likert scale ranging
from 1 = never to 5 = always with higher scores indicating higher work engagement [19].

• Burn-out complaints: A mean score of four items from the Utrecht Burnout Scale
(UBOS) was used. The items were measured on a five-point Likert scale ranging from
1 = never to 5 = always with higher scores indicating more burn-out complaints [20].

2.2.4. Sustainable Employability

• Recovery: As an indication of the ability to recover after work, a mean score of three
items from the Demand-Induced Strain Recovery Questionnaire was used. The items
were measured on a five-point Likert scale ranging from 1 = never to 5 = always, with
higher scores indicating better ability to recover after work [21].

• Work-home balance: One item was used, namely “My work situation and home
situation combine well”. This item was measured on a five-point Likert scale ranging
from 1 = never to 5 = always with higher scores indicating a better work–home balance.

• Work ability: Work ability was defined as the degree to which employees can meet
the demands of their work both physically and mentally. It was assessed with the
first item of the Work Ability Index: “If during the best period of your life, your work
ability would be graded a 10, how would you grade your current work ability?”, with
scores ranging from 1 to 10 with higher scores indicating better work ability [22].

2.3. Statistical Analyses

Questionnaires were anonymized. Researchers who performed the data analyses only
had access to the anonymous data, stored on a secured drive. Statistical analyses were
performed using IBM SPSS Statistics 25, IBM Corporation, New York, NY, USA. Descriptive
analyses were used for the sample characteristics and intervention characteristics. Only
those who completed M0 and M1 were included for further analyses. To assess 6-month
differences, Wilcoxon Sign-Rank tests were used, as the outcome variables were not nor-
mally distributed. Additionally, to examine the robustness of the results, linear regression
analyses were used to determine whether the 6-month differences depended on sex, age, or
educational level. Furthermore, a one-way ANOVA test was used to test for differences
between the participating military departments in baseline and 6-month scores of health,
mental well-being, and sustainable employability. A significance level of p < 0.05 was used.

3. Results
3.1. Response Rate

Figure 2 displays the response rates per department. Within the Army Staff (N = 603),
N = 261 (43.3%) filled out the baseline questionnaire (M0), of whom N = 159 (60.9%) also
filled out the 6-month questionnaire (M1). Within the Central Staff (N = 1430), N = 227
(15.9%) filled out the baseline questionnaire (M0), of whom N = 136 (59.9%) also filled out
the 6-month questionnaire (M1). Within the Airforce Staff (N = 472), N = 154 (32.6%) filled
out the baseline questionnaire (M0), of whom N = 46 (29.9%) also filled out the 6-month
questionnaire (M1). It should be noted that the number of employees participating in the
coaching trajectory was also influenced by the maximum workload of the coaches.
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3.2. Sample Characteristics

The sample characteristics can be found in Table 1.

Table 1. Sample characteristics separated per department and characteristics of the staff departments.

Total
Sample
N = 341

Army Staff
Sample
N = 159

Army Staff
N = 603

Central
Staff
Sample
N = 136

Central
Staff
N = 1430

Airforce
Staff
Sample
N = 46

Airforce
Staff
N = 472

Sex
(N = 340)

Male 209
(61.5%)

111
(69.8%)

479
(79%)

75
(55.2%)

998
(70%)

23
(51.1%)

357
(75.6%)

Female 131
(38.5%)

48
(30.2%)

124
(21%)

61
(44.8%)

432
(30%)

22
(48.9%)

115
(24.4%)

Age

<35 42
(12.3%)

15
(9.4%)

56
(9%)

17
(12.5%)

234
(16%)

10
(21.7%)

91
(19.2%)

35–50 161
(37.2%)

69
(43.4)

227
(38%)

73
(53.7%)

571
(40%)

19
(41.3%)

196
(41.5%)

>50 138
(40.5%)

75
(47.2%)

320
(53%)

46
(33.8%)

628
(44%)

17
(37.0%)

188
(39.8%)

Education *

Low and
middle

203
(59.5%)

112
(70.5%) - 59

(43.4%) - 32
(69.6%) -

High 138
(40.5%)

47
(29.5%) - 77

(56.6%) - 14
(30.4%) -

Rank
(N = 187)

Non-
commissioned
officer

21
(11.2%)

12
(12.4%)

49
(13%)

6
(10.3%)

62
(9%) - 51

(10.9%)

Subaltern
officer

32
(17.1%)

14
(14.4%)

71
(20%)

8
(13.8%)

85
(13%) - 25

(5.3%)
Chief officer
or higher

134
(71.7%)
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(73.2%)
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526
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19
(59.4%)
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Table 1. Cont.

Total
Sample
N = 341

Army Staff
Sample
N = 159

Army Staff
N = 603

Central
Staff
Sample
N = 136

Central
Staff
N = 1430

Airforce
Staff
Sample
N = 46

Airforce
Staff
N = 472

Pay grade
(N = 150)

Low
(1-7)

24
(16%)

17
(27.9%)

53
(22%) - 70

(9%) - 21
(21.6%)

Middle
(8-10)

23
(15.3%)

8
(13.1%)

56
(24%) - 130

(13%) - 34
(35.1%)

High
(11-18)

103
(68.7%)

36
(59%)

127
(54%)

63
(81.8%)

560
(74%) - 42

(43.3%)

Occupation

Military
service
member

176
(51.6%)

87
(54.7%)

367
(61%) 57 (41.9%) 637

(44.5%)
32
(69.5%)

375
(79.4%)

Civilian service
member

150
(44.0%)

60
(37.7%)

236
(39%) 77 (56.6%) 757

(53%)
13
(28.3%)

97
(20.6%)

Reserves/other 15
(4.4%)

12
(7.5%)

0
(0%)

2
(1.5%)

36
(2.5%)

1
(2.2%)

0
(0%)

* low and middle education presented together as N < 6 for some categories.

3.3. Intervention Characteristics

The characteristics of the intervention, such as the number and duration of consulta-
tions with the coach, can be found in Table 2.

Table 2. Characteristics of the intervention.

The Intervention Duration Median P25 P75

Duration of consultations (minutes) (N = 338) 53 47 60
Length of the coaching trajectory (days) (N = 255) 196 135 316
Number of consultations (N = 341) 6 4 9

Goals set N (%)

Lose weight 130 38.1
Improve diet 85 24.9
Improve physical activity 119 34.9
Improve lifestyle 67 19.7
Improve sleep 49 14.4
Improve work–life balance 41 12.0
Improve energy 47 13.8
Improve mental health 87 25.5

Extent to which goals were reached N (%)

Completely reached goals 68 19.9
Almost reached the goals 230 67.4
Did not reach the goals 29 8.5
No goals were set 14 4.1

3.4. Changes in Health, Mental Well-Being, and Sustainable Employability in 6 Months

As can be seen in Table 3, there was a significant change during the 6 months for all the
measures of health, mental well-being, and sustainable employability. The largest changes
were observed for general health (MM0 = 3.05, MM1 = 3.33, Z = −7.338, p < 0.001), recovery
after work (MM0 = 2.76, MM1 = 3.06, Z = −6.889, p < 0.001), BMI (MM0 = 26.20, MM1 = 25.75,
Z = −4.820, p < 0.001), and work ability (MM0 = 7.47, MM1 = 7.79, Z = −4.513, p < 0.001).
The smallest, yet significant, change was observed for work–home balance (MM0 = 4.17,
MM1 = 4.27, Z = −2.307, p < 0.05).
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Table 3. Change in health, mental well-being, and sustainable employability in 6 months.

M0 M1 Difference

M(SD) Median M(SD) Median Z

Health

General (1–5) 3.05 (0.68) 3.0 3.33 (0.73) 3.0 −7.338 **
BMI (17.56–40.76) 26.20 (3.70) 25.59 25.75 (3.61) 25.38 −4.820 **

Mental well-being

Work engagement (1–5) 3.48 (0.71) 3.67 3.59 (0.70) 3.67 −3.344 *
Burn-out (1–3.75) 1.77 (0.46) 1.75 1.70 (0.50) 1.75 −2.707 *

Sustainable employability

Recovery after work (1–5) 2.76 (0.73) 2.67 3.01 (0.70) 3.0 −6.889 **
Work–home balance (1–5) 4.17 (0.82) 4.0 4.27 (0.69) 4.0 −2.307 *
Work ability (2–10) 7.47 (1.27) 8.0 7.79 (1.20) 8.0 −4.513 **

* p <0.05, ** p < 0.001.

3.5. Robustness of the Results

When comparing the different military departments on their scores of health, mental
well-being, and sustainable employability at baseline (M0) and after 6 months (M1), the
one-way ANOVA showed no significant differences across the departments except for
the baseline measure of work engagement (F(2) = 5.285, p < 0.05). The Army Staff scored
significantly higher on baseline work engagement (M = 3.61) compared to the Central Staff
(M = 3.36) and the Airforce Staff (M = 3.38).

Additional analyses (Supplementary Materials) showed that the 6-month differences
presented in Table 3 were not dependent on military department, sex, age, or educational
level of participants, except for the difference in work-engagement which was higher for
females compared to males. There results indicate that the WPH Program was effective for
the different subgroups.

4. Discussion

The current study evaluated a WPH program in the NAF. Significant changes in health,
mental well-being, and sustainable employability were observed in the study group. The
findings underscore the potential benefits of workplace health promotion programs that
use tailor-made guidance and professional coaching.

Previous research on the effectiveness of WPH programs has yielded inconclusive
findings. For example, a randomized clinical trial that examined the association of a
comprehensive employee wellness program with health outcomes found no significant
associations [23]. However, other studies have found positive effects, with workplace
interventions improving productivity, work performance, and work ability [6]. As there
are no standards for employee wellness programs in terms of activities, execution, and
outcomes, it is difficult to compare the results of different programs.

Pesis-Katz, Norsen, and Singh [24] argue that the effectiveness of WPH programs
depends on the incorporation of certain key factors. These key factors include (1) the use of a
multidisciplinary model of care that uses a highly skilled team of people certified in wellness
coaching; (2) a clinical program that is based on a biopsychosocial framework and includes
a sophisticated technological platform to enable individual coaching; (3) clinical integration
with the healthcare system; (4) use of techniques beyond financial incentives to improve
active participation; and (5) continuous quality improvement supported by the latest
evidence. The current WPH Program included most of these key factors. For example, the
coaches were encouraged to attend multidisciplinary professional consultation meetings,
and they had access to a wide range of tools that could encourage active participation.
Additionally, participation in the WPH Program was free of charge and made possible
during working hours, possibly making it more attractive to participate. It should be
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noted that the WPH Program was not clinically integrated within the healthcare system.
Though Pesis-Katz, Norsen, and Singh [24] argue that this is important for the success of
a WPH program, we believe that one of the success factors of the current WPH Program
was that the coach did not represent a specific domain within the healthcare system (e.g.,
mental/physical/social) and that they, thus, incorporated a holistic approach connected to
multiple health (care) professions. Furthermore, the study took place within the military
organization, comprising a wide range of available options to encourage a healthy lifestyle.
These options could be used by participants on top of their coach trajectory. A broader
overview of what the NAF offers in this area can be found in Appendix A.

The literature shows that strong leadership and leadership support are important for
employee well-being and sustainable employability [25–28]. The current WHP Program in-
cluded the senior leadership by informing them beforehand about the program. Ultimately,
they gave permission for the program and were willing to emphasize the importance of the
program at the kick-off event. The involvement of senior leadership is expected to be highly
important in military populations, as the strong hierarchical structure in the military makes
employees more dependent on their leaders [29]. Implementing WPH programs, especially
within the military, should thus always incorporate leadership and educate leaders on how
they can support employee well-being and sustainable employability. The current WHP
Program could have included senior leadership even more by, for example, asking them
to stress the importance of participating in the 6-month questionnaire, which could have
decreased the drop-out rates.

In the current study, coach trajectory participation rates varied per department, with
the highest participation rate in the Army Staff (43.3%) and the lowest participation rate
in the Central Staff (15.8%). These differences may have been caused by differences in
leadership support, a less fruitful match between the department and its allocated coach,
or due to the time period in which the program took place and the influence of COVID-19
during this time. However, it is not possible to draw any conclusions in this respect based
on the data of the current study. A literature review showed that participation rates in
workplace health promotion programs are generally low, especially among those who need
them most: rates typically range between 20 and 30% [30], which is comparable to the rates
found in the current study (Army Staff 43.3%, Central Staff 15.8%, Airforce Staff 32.6%).
The low participation rates could be caused by several reasons. Foremost, it is likely that
not everyone in the department had health-related questions that they want to work on,
causing them not to participate. Workload may be another reason for the low participation,
especially within certain (staff) departments, leaving no time to participate in the WPH
Program. Furthermore, there could be stigma related to participating. Previous research has
shown that stigma surrounding mental health can form a barrier to help-seeking, especially
in the military [31]. For example, military personnel fear that seeking treatment will make
others think they are weak, forcing them to solve their own problems [32]. A similar stigma
may be associated with participating in WPH programs. Future research should further
examine how to take the possible modifying role of stigma into account when developing
WPH programs.

Finally, is important to acknowledge that interventions such as the current WHP
Program are limited in their effects, as they do not address work factors that can be a
source of poor well-being at work. The interventions focus on how individuals can manage
work factors such as workload through healthy lifestyle changes, but they do not focus
on decreasing the workload on an organizational level when needed. However, when
organizations provide employees with the opportunity to invest in their well-being at work
through WHP programs, this gives a signal to employees that their well-being is a priority
to the organization.
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Strengths and Limitations

The current study examined an innovative WPH program using an individual-based
approach. With a total of 341 participants who completed the pre- and post-measure, the
current study had a large sample size, making our findings more robust.

While the results are promising, several limitations should be acknowledged. First, the
lack of a control group limits causal inferences. Future research should explore options to
further examine the causal inferences, for example, by including matched control groups or
by comparing the results of participants to the results of a general monitor of all employees.
A specific confounder that could, for example, explain the positive effects of the program is
COVID-19. As people were asked to work from home during the pandemic, this might have
improved their work–life balance and burn-out complaints as they saved time commuting.
However, for others, it might have increased burn-out complaints as the schools and
daycare centers were also closed. Second, the study’s reliance on self-report measures
could introduce response biases. However, the self-report measures were only used to
assess current health, and there was no recall of previous health, limiting the response
bias. Third, the sample is not representative of the whole NAF, with an over-representation
of females and an underrepresentation of military service members compared to civilian
service members. However, additional analyses revealed that the differences from pre- to
post-measure did not depend on the characteristics of the participating group (e.g., sex,
education, and age). Additionally, there is a self-selection bias, as participants could freely
sign up to participate, meaning that the sample only included motivated people. The
results will likely be different for unmotivated participants.

5. Conclusions

In conclusion, the results of this study underscore the potential benefits of tailor-made
WPH programs for the health, well-being, and sustainable employability of employees.
Additionally, the findings contribute to the literature on WPH programs. Further research
is warranted to build upon these findings and explore the broader impact of tailor-made
WPH programs across diverse work environments.
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Appendix A

To mitigate the physical and mental burden of military training and operational
activity, it is crucial to provide an organizational context that not only supports service
members to cure from disease and injury, as the military health care system does, but
that also encourages efforts to improve soldier health, readiness, and well-being. The
Netherlands Armed Forces (NAF) holds several health professionals that take part in such
health promotion and behavioral health initiatives, such as the aforementioned lifestyle
coach and the military physical trainer (PT).

Most NAF military facilities hold extensive sports facilities, both indoor and outdoor,
and state-of-the-art training equipment. Local units of military PTs have access to a wide
range of tools aimed at physical training and education, sports, military self-defense, and
mental training. Using the adage “Fit for life, fit for function, fit for action”, PT units strive
to establish a climate that supports and encourages a holistic and collaborative effort to
improve soldier readiness and resilience, by focusing its activities on the following:

• Fitness and operational readiness, using well-defined, scientifically validated training
doctrines such as the Essentials of Tactical Strength and Conditioning by the US
National Strength and Conditioning Association [33];

• Activities for health promotion and well-being, such as outdoor circuits for hiking,
running or (mountain) biking; indoor lessons on yoga or spinning; social sports
activities such as the Nijmeegse Vierdaagse (international 4-day walking event), the
Invictus Games (international sports events for wounded, injured, and sick servicemen
and women), and the Alpe d’Huzes (fund-raising cycling event for cancer at the French
Alpe d’Huez);

• Basic motoric skill training in a rehabilitation context, in close co-operation with mili-
tary health care professionals such as physical therapists and occupational physicians.

In recent years, all NAF military members have been provided with advanced smart-
watches (Garmin Fenix®and Garmin Tactix®, Garmin International Inc., Olathe, KS, USA)
that contain a wide array of sports profiles, metrics, training and analysis insights, and
with a battery life of multiple days. Besides the applications that are provided by the
manufacturer, additional apps that have been developed within the NAF can run on the
smartwatch, such as a heart rate-based algorithm to estimate core temperature, i.e., thermal
strain, in military personnel exercising in the heat [34].

This extended version of the smartwatch, the so-called Defense Sports and Outdoor
Watch (DSOW), can be used as a separate tool in military training and operation, but also
as an integrated part of the online platform Defense Training and Coaching System (DTCS).
Data that are collected through DSOW can be uploaded and displayed on DTCS. Moreover,
DTCS holds an extensive library with pre-programmed physical activity/training schedules
for groups and individuals. The platform also has a data connection with strength and
cardio devices, to be used for device settings, and body composition analyzers from the
military PT-units. Thus, DSOW/DTCS allows individuals to standardize and monitor their
own health and performance levels.

Besides operational use, DSOW/DTCS has the potential to promote healthy lifestyles
in terms of physical activity and weight management, either as the primary component of
an intervention or as part of a broader lifestyle program such as the Health and Readiness
Program. While traditional interventions to promote healthy lifestyles (e.g., group educa-
tion, telephone counseling, provision of written materials) may be labor-intensive, costly,
and marginally effective, wearable technology can provide a low-cost, tailored alternative
that may effectively help large numbers of individuals become more physically fit and
healthy over time [35,36]. In a recent umbrella review (a review of systematic reviews and
meta-analysis) evaluating the value of wearable activity trackers, results show that trackers
appear to be effective at increasing physical activity in the long term, as well as supporting
modest weight loss, in a variety of age groups, both clinical and non-clinical [37].

DSOWS/DTCS allows PTs and other health (care) professionals within the NAF to
offer individualized guidance at distance, providing real-time multidimensional feedback
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on physiological and health parameters such as heart rate (reserve) levels, daily steps,
or energy expenditure, taking different levels of accuracy into account. It is a low-cost
system that may appeal to military personnel due to its technology-driven design. Still,
several potential obstacles may hinder both PTs and individuals to use its full potential.
For service members who are less familiar with consumer-based wearable technology, the
threshold to actually use DSOW/DTCS in daily (training) practice may be higher. A one-
time instruction course on how to use the system may not be sufficient to actually change
user behavior in this respect. Evaluations on the use and appreciation of DSOW/DTCS
are currently underway. Moreover, both EU and national civilian regulations on data
protection prevent unlimited exchange and processing of personal data via DTCS. For
example, biometric information and data on sleeping patterns are considered sensitive
personal data that, in principle, cannot be exchanged, unless a specific legal exemption is
applicable. A complicating factor in this respect is the fact that the designated exemption of
freely personal consent is invalid in an employer versus employee relationship. Within the
NAF, military legal regulation is currently in preparation on types of data that are crucial
for monitoring health and performance levels in military service members during training
and operation. This may facilitate a broader use of DSOW/DTCS in the near future.
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