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Editorial on the Research Topic
Workplace health promotion

Due to the amount of time spent at the workplace and the impact of work on health
and wellbeing over an individual’s life course, a strategic position of the workplace as
an important arena for population health promotion cannot be over emphasized (1, 2).
Several risk factors within the physical and psychosocial working environment, as well
as inadequate organizational support, result in work-related health problems, and have
psychosocial and economic implications for the individual, the family, the organization
and the society (3, 4).

There are numerous international policy documents regarding occupational health
promotion, for example, the Luxembourg declaration for Workplace Health Promotion
(WHP), which recommends that WHP should be strategic (5). A strategic approach
implies that WHP should be conducted in a systematic and continuous process of needs
analysis, priority setting, planning, implementation, and evaluation. In recognition of the
importance of worker health and a healthy working life, but also in line with numerous
occupational health goals, it is important to understand issues connected to population
health from a workplace perspective. This Research Topic aims to highlight among
others, barriers, enabling factors, best practices, emerging problems, and other issues
important for WHP.

In this Research Topic, about 95 researchers from across the globe contributed to a
total of 15 articles that examined WHP from diverse perspectives. Article summaries are
presented below.

To develop and validate a Work Health Culture Scale (WHCS) more suitable for
Taiwan’s health culture assessment, Chang et al. used a three-stage method: (1) reviewing
literature and defining domains (2) item generation, and (3) validation test. The newly
developed instrument was found to have appropriate reliability and validity. The authors
conclude by recommending further research on validity and reliability of WHCS in
diverse sectors as well as the relationship between WHCS and other WHP indicators.

Tian et al. explored a cross-sectional association between occupational stress and
fatigue, while also examining the mediating role of psychological capital (PsyCap)
among Chinese physicians. They observed a high prevalence of fatigue among Chinese
physicians, and that two important components of PsyCap, self-efficacy, and resilience,
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play more important roles in the mediating effect. The
study suggests that intervention strategies and measures to
relieve fatigue should be focused on physicians positive
PsyCap improvement.

In the study by Sigblad et al. a total of 19 managers
were interviewed to understand their perceptions of employees’
WHP uptake as well as challenges encountered by managers
in the execution of their WHP-related tasks. The results of the
study indicate that factors at the individual level, nature of
the WHP offered, and organizational level factors played a key
role in WHP uptake. Furthermore, challenges encountered by
managers in executing WHP were mostly at the organizational
level. The authors conclude that addressing these modifiable
factors may improve WHP uptake among employees.

Yang et al. investigated the mediating effect of psychological
capital (PsyCap) on the association between perceived
organizational support and work engagement among
medical doctors in Chinas Liaoning Province. In this
cross-sectional  study,  self-administered = questionnaires
were distributed to 1,009 medical doctors. Findings suggest
that the participants had a low level of work engagement,
but that perceived organizational support could indirectly
improve vigor, dedication, and absorption, partially through
mediator PsyCap.

Mainsbridge et al. conducted a randomized-controlled
pilot study with repeated measures of self-reported job
stress and mood states in which 43 police officers were
exposed to movement microbreaks during work hours.
Preliminary findings suggest that interrupting sedentary
work with movement microbreaks may have beneficial
effects on employees’ mental health. The authors discuss the
implications and future research of movement microbreaks for
mitigating work-related stress among police and by extension,
first responders.

Deady et al. explored the utility and evaluated the
acceptability, feasibility, and preliminary efficacy of a modified
version of the HeadGear Apprentice app designed to reduce
depressive symptoms in an apprentice. Findings suggest that
the app was an acceptable and well-received intervention when
adapted to young apprentices, however, addressing issues related
to improving engagement and adherence to the program would
improve effectiveness.

The paper by Hazelzet et al. describes the protocol for
a planned evaluation study regarding effectiveness and the
implementation process of the intervention “Healthy Human
Resources” (HHR) on the sustainable employability of low-
educated employees. A protocol consists of intended methods
for effect evaluation (including a budget impact analysis), and
process evaluation. The authors hypothesize that by improving
dialogue HHR will strengthen the sustainable employability of
low-educated employees and that if proven effective for tackling
the socioeconomic health gap, HHR can be recommended on a
wider scale.
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COVID-19 brought many challenges to health care systems,
as many healthcare workers became infected due to lack of
adequate protection. Liu et al. shared their protocol for ensuring
the safety of healthcare workers, which successfully controlled
COVID-19 infection in the orthopedic department.

Kernan et al. evaluated a company-sponsored WHP
program in a sample of long-term care facilities (nursing
homes). Data were collected via standardized, self-administered
questionnaire completed by a total of 1,589 workers in five job
categories from 18 facilities within a single company. Findings
show that the average levels of psychological demands and social
support at work were relatively high. Compared to centers with
no programs, supervisor support was higher in centers with
well-developed WHP programs. Workers in centers with well-
developed programs had slightly lower average body mass index
and slightly lower prevalence of non-smoking as well as regular
aerobic exercise. The low-intensity, low-resourced workplace
health promotion program used in this study benefited a few
individuals but had only modest influence on average levels of
the measured health indicators.

Eriksson and Dellve conducted a mixed-methods study
to identify the outcomes of a Swedish system-based WPH
education program for managers and investigate impact of
the program on health-oriented leadership, improvement work,
and employee wellbeing. They reported that health-oriented
leadership, improvement work, work satisfaction, and vitality
increased at workplaces that worked actively to implement
WHP following the program. These were also associated with
improved job satisfaction. Furthermore, work environment
issues, developmental leadership, and social learning climate
may be important process indicators to consider when
developing comprehensive WHP interventions.

Murray et al. explored the effect of a physical exercise
training intervention on neck and shoulder muscle function
[i.e., maximal voluntary contraction (MVC) and rate of torque
development (RTD)] among military helicopter pilots and crew-
members who were randomized to either an exercise-training-
group (ETG; n = 35) or a reference-group (REF; n = 34).
While REF received no training, the ETG received 20 weeks of
self-administered exercise training specifically tailored to target
the neck and shoulder muscles. Findings suggest that physical
exercise training improved MVC and RTD in the upper neck
extensors. Adherence to training regularly was poor, so future
studies should focus on the practical implementation of self-
administered exercise training to improve adherence.

In their mixed-methods study, Skagert and Dellve critically
analyzed and identified interacting mechanisms and obstacles
behind failures of organizational WHP projects from system
perspectives. Obstacles identified included governance by logics
of distancing and detaching, no binding regulation of WHP,
separated responsibility of results, narrow focus on delegated
responsibilities, store-fronting a strategic model, keeping poor
organizational preconditions, and support for developments
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and isolating WHP from other organizational developments.
The following should be considered when developing WHP
programs: (1) the uncertainty a distributed empowerment to all
system levels may create; (2) the distributed impact to define
the target and allow broader areas to be included in WHP; and
(3) the integration into other development processes and not
reducing the organizational WHP to the form of a project.

Ma et al. presented the features, causes, and outcomes of
serious workplace violence (WPV) against healthcare providers
in China. The prevalence of serious WPV among healthcare
providers is high, with doctors being the victims in most
instances (81%). Death, severe injury and hospitalization were
the major outcomes of serious WPV, which may arise from poor
patient-doctor relationships, overly stressed health providers
in highly demanding hospitals, poorly educated/informed
patients, insufficient legal protection, and poor communication.
Measures and policies are needed to prevent serious workplace
violence and ensure safety of healthcare providers in China.

A mixed methods design was employed in the study by
Nelson et al. to assess feasibility, acceptability, and preliminary
efficacy of incorporating a whole-person care model of health
coaching into an employee wellness program (i.e., weight loss,
smoking cessation) that is made available by an employer-
sponsored health plan. Thirty-nine employees and covered
spouses from Loma Linda University Health were recruited
into a 12-week whole person care intervention (a combination
of health coaching and health education) and examined for
outcomes, such as participants’ experience and biometric data.
For the qualitative study, key informant interviews were
obtained from three health coaches and six intervention
participants recruited via random sampling. Findings identify
positive behavior change effects of an employee health
intervention based on a whole person care model of health
coaching with integrated health education, and identify the
need for methods to maintain behavior change (i.e., mHealth,
peer-support) post-intervention.

Doty et al. used pre-intervention, post- intervention design
to explore changes in mental health utilization among Kent State
University (KSU) employees before and after Right Direction
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Background: The aim of this study was to develop and validate the workplace health
culture scale.

Methods: This paper collected and re-organized current definitions about health culture
from literature and created the domains and items to develop a new tool. Six enterprises
and 2,431 participants were recruited from northern Taiwan for validity test.

Results: We found the workplace health culture scale had appropriate reliability and
validity, including a good model fit for the 25-item scale.

Conclusions: Workplace health culture might be an important domain to the work
of WHP. More validity and reliability studies about WHCS in wider industries and the
correlation between WHCS and other WHP indicators are needed.

Keywords: workplace health culture, scale, factor analysis, workplace health promotion, health behavior

BACKGROUND

Many chronic diseases like cardiovascular diseases and type 2 diabetes are associated with obesity.
Most of these are caused by the increasing sedentary lifestyles, unhealthy diets, and many other
facets of an unhealthy lifestyle (1, 2). Since most adults have over half of their waking time
working in the workplaces, to promote people’s healthy behaviors and their health conditions,
worksite health promotion (WHP) has become necessary. Over the past three decades, many WHP
studies have focused on how to implement effective intervention and measure the effectiveness
of WHP and the cost-effectiveness of WHP programs. However, the overweight and obesity rates
are still going up all over the world (3), and the evidence of the effectiveness of WHP program
is also inconsistent. To clarify the factors which influence the successfulness of WHP program,
more studies relating to the health behaviors, barriers, promoters, and supporting environment
were created. In recent years, there is one issue having received attention gradually: Workplace
health culture.

Culture is an abstract concept which describes employees’ attitudes and behaviors, and norms
that is very ethnically and geographically specific, and it will affect specific behaviors (4, 5).
Organizational culture is an important element of business management and there are kinds of
cultures in different dimensions, including safety culture and healthy culture. A related concept
is the “worksite culture of health” which includes the gamut of organizational factors that work
to encourage healthy lifestyle choices (6-9). Currently, safety culture is a mature dimension and
has received attention earlier than health culture (10-13). Many companies have created their
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safety culture to keep employees’ safe, reduce the costs associated
with work-related accident, and enhance their corporate image.
As the comprehensive occupational safety program can benefit
the work of preventing injury, successful workplace wellness
programs must be tailored to employees’ health needs and wishes
as well as complementing each organization’s unique culture
(9, 14). For healthy behaviors, culture acts as an interpersonal
force to increase or decrease motivation like self-determination
and self-efficacy (15, 16). This means that just as the safety
culture and employee safety are related and important, if we
want to effectively promote the healthy lifestyle of employees,
healthy culture is inevitably a very important issue of WHP
intervention, and it is necessary creating workplace health culture
for implementing more comprehensive and better effectiveness
worksite health promotion in the future.

The health culture concept is understood to be a set of
core attributes engendered by the interaction of social and
organizational systems that reflect the values, assumptions,
expectations, and definitions of workers that in turn affect the
way workers think, feel, and behave with regard to personal and
group health (17, 18). Until now, there are not many studies on
health culture, and only a few tools are available to measure this
construct; at the same time, all of them have different definitions
of the components of health culture (7, 19-22). Although we are
not sure whether the existing health culture measurement tools
are applicable to Taiwan, some items related to local regulations
or habits may reduce the applicability of these tools, and some
questions do not apply to Taiwan’s health culture assessment.
Therefore, the development of a more extensive tool can not only
help Taiwan’s work of WHP, but also contribute to the promotion
of this study issue. The purpose of this study was to develop and
validate Workplace Health Culture Scale (WHCS) to improve the
work of WHP in Taiwan.

METHODS

This study focused on developing and validating the WHCS
between August 2017 and June 2019, and it was approved by the
Institutional Review Board (IRB) of Taipei Medical University
and budget supplements were granted by the Ministry of Science
and Technology Taiwan. In this study, three phases were carried
out to develop WHCS: (1) reviewing literature and defining
domain, (2) item generation, (3) validation test. Data were
collected from six companies in Northern Taiwan between June
2018 and December 2018.

Development of Workplace Health Scale

and the Definition of Domains

First, we organized an expert group to integrate literature
and define domains. The expert group consisted of seven
health and psychology professionals, including one WHP
and health behavior expert, one WHP and occupational
safety and health (OHS) expert, one Occupational Safety
and Health Administration supervisor, one workplace health
productivity expert, one global health expert, one industrial
and organizational psychologist, and one statistician who has

experience in scale development. In addition, the industrial and
organizational psychologist has a good experience in developing
the safety culture scale (23-25). In the first session, we integrated
the definition and framework of workplace health culture which
was mainly collected from Allen (6), Aldana (26), and Kent’s
(18) study. Table1 contains a list of our domain definitions.
According to the definition of culture, the expert group believed
the WHCS items would need to focus on employees’ cognition,
attitudes, and feelings toward workplace health promotion.
Therefore, we generated eight domains as follows: (1) Supporting
Environment, (2) Health Policy, (3) Health Climate, (4) Peer
Support, (5) Supervisor Support and Role Modeling, (6) Health
Involvement, (7) Personal Value, and (8) Common Value.

Then we generated items to these domains with a total of
67 items. Every item began with the heading “I think...” or
“My colleagues and I feel that...” to reflect the employees’
attitudes and feelings. We recruited additional two WHP and
OHS experts to join the expert group and to check the feasibility
and content validity based on the five-point Likert scale and
open-ended feedback. Items remained on the list were according
to the four criteria: (1) fitness = 3.0 points, (2) importance =
3.0 points, (3) description clarity = 3.0 points, and (4) experts’
specific amendments.

Finally, there were 65 items remaining on the list
with descriptions on some items being corrected. The
supporting environment contained six items, including the
physical activity/healthy diet/psychological health/health risk
assessment/health management system environment or service
that made employees feel health was valued by the employer;
the health policy contained 10 items, including the attitude of
whether the health policies could be effectively implemented and
carried out; the health climate contained 10 items, including five

TABLE 1 | Definitions of the workplace health culture scale (first edition).

Domains Definition

Supporting The feelings and attitudes about the physical

environment environment of sports, diets, and psychological health,
and the importance of the company’s emphasis on the
employees’ health promotion issues

Health policy Employees’ attitudes toward company policies on health

promotion, including physical activities, healthy diets,
psychological health, and work-life balance

Health climate Employees’ attitudes and feelings toward health

promotion within the company

Peer support Employees’ feelings and attitudes about encouraging
each other to have a healthy lifestyle and even forming

groups to promote health

Supervisor support
and role modeling

Employees’ feelings about supervisors’ attitudes toward
health promotion, and the extent to which the
supervisors play the role models

Health involvement Employees’ attitudes, behaviors, and responsibilities on

the WHP activities they participate in
Personal value Individual’s beliefs, attitudes, and cognition toward health
promotion
The common beliefs and attitudes toward health
promotion

Common value
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items on which the employees felt about a specific health climate
in the company (e.g., physical activity climate), and five items
on which the employees felt about the supervisor’s attitudes of
a specific healthy lifestyle and health behavior; the peer support
contained eight items which looked at the employees™ feelings
and attitudes about encouraging each other to have a healthy
lifestyle; the supervisor support and role modeling contained
nine items, including two items about the CEO’s healthy lifestyle
role modeling, two items about the direct supervisors’ role
modeling, and five items about the direct supervisors support
on healthy lifestyle; the health involvement contained eight
items which looked at the employees’ attitudes on the healthy
activities they participated in; the personal value contained five
items which examined employees” personal beliefs and attitudes
toward WHP; and the common value contained 10 items which
looked into the employees’ common beliefs and attitudes toward
health promotion. Considering the original survey items are
constructed in Chinese language with the rigor of translation in
the context, for more detailed information about specific items,
please contact the author(s).

After the completion of the WHCS first edition, we started
inviting companies for validity test. Considering the need
of representative and diversified samples, we recruited six
companies from three different industries and company sizes.
Construct validity and composite reliability were assessed to
verify our health culture framework and to determine the
appropriateness of items by both exploratory factor analysis and
confirmatory factor analysis. We also tested the discriminant
validity among companies and the internal consistency of the
WHCS?s final version.

Samples

Six companies were recruited from Northern Taiwan, including
the large-sized bank A, the small-sized bank B, the large-sized
manufacturers C and D, the large-sized technology company
E, and the medium-sized retail and wholesale company F.
Engagement in WHP varied among the companies (e.g., in
terms of the issues they address, level of comprehensiveness,
and maturity of program). Three companies were awarded the
2018 Health Promotion Administration Ministry of Health and
Welfare's WHP prize (Companies C, E, and F), which is the
highest official certification and honorary award a company can
earn for workplace health promotion in Taiwan, and it has
been in operation for 12 years. In this study, the participating
enterprises were recruited from a pool of the certified
companies. We invited and collected samples from each of the
small and medium-sized enterprises, aiming for at least 50%
participating rate. Considering a greater number of employees
in the technology company E (~6,000 employees) than other
companies in this study, we collected 1,000 samples from the
company E to ensure an adequate representation. Between June
and December 2018, we sent online questionnaire to the target
companies and had the assistance from the health promotion
leaders of these companies in the promotion and recruitment,
and participants were rewarded 50 New Taiwan dollars for each
questionnaire. Out of the 2,575 total survey respondents, 2,431
completed the questionnaire. This represented ~16.4-97.8% of

the eligible employee population, with small-size company (B)
having relatively higher participation rates and the large-size
company (E) the lowest. We did not separate domains in this
survey but combined all the 65 items into one questionnaire.

Statistical Analysis

The validation test included exploratory factor analysis and
confirmatory factor analysis. Before the factor analysis, we
adjusted our sample size. Considering the recommendations of
sample size for conducting factor analysis (27), we decided to use
10 times the number of questions for exploratory factor analysis
and confirmatory factor analysis. We randomly extracted 300
samples from company E and combined with other samples,
and then we randomly extracted 650 samples from this large
sample pool (n = 2,431) for analysis. We confirmed that the
randomly extracted samples were not significantly different from
the original sample demographic characteristics.

The exploratory factor analysis was used for reducing the
number of items. We used the principal component factor
analysis with the varimax rotation and eigenvalue criterion >1.0
to detect the latent variable. Before analysis, we confirmed the
feasibility of factor analysis by Kaiser-Meyer-Olkin test (KMO)
and Bartlett’s test of sphericity. Then, items with factor loading
< 0.50, cross-loading > 0.40, or communalities < 0.30 were
eliminated (28, 29). In addition, every latent variable had to
have at least three factors. The exploratory factor analysis was
analyzed at a 95% significance level and conducted using PASW
22.0 software for Windows (SPSS, Chicago, IL).

After the factor analysis, we performed the confirmatory
factor analysis to build the conceptual model and compared it
with the original model (as Table 1 list) to establish construct
validity and reliability of WHCS. Before full model building,
every latent variable collected from confirmatory factor analysis
was tested separately for the model fitness to detect any
unsuitable item. The following criteria of model fitness were used:
root mean square error of approximation (RMSEA) < 0.08 (and
0.05 or lower should be better), y?/df < 5, standardized root
mean square residual (SRMR) < 0.08, comparative fit index (CFI)
> 0.90, Tucker-Lewis index (TLI) > 0.90 (30-33). In addition,
the composite reliability (CR) needed to be >0.7 for appropriate
construct reliability (34), and average variance extracted (AVE)
had to be >0.5 for appropriate convergent validity (35). We used
AMOS 20.0 software to conduct confirmatory factor analysis
(Chicago, IL).

Finally, we conducted ANOVA test for the six companies with
the final version of WHSC to detect the discriminant validity of
different degrees of WHP and the companies. The Cronbach’s o
was also tested for appropriate content reliability (36), and the
threshold was 0.70 or greater. The test was analyzed at a 95%
significance level (P < 0.05).

RESULTS

Demographics

The demographic characteristics of the study samples (N =
2,431) are listed in Table 2. The total number of workers
of these six companies ranged from 188 to 6,270. The two
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TABLE 2 | Demographic characteristics of samples.

Companies
N (%)
Bank A Bank B Manufactory C Manufactory D Technology company E Wholesale retailer F
(n = 267) (n =139) (n = 264) (n =328) (n =1,029) (n =322)
Gender
Male 128 (47.9) 47 (33.8 206 (78.0) 166 (50.6) 637 (61.9) 207 (64.3)
Female 139 (62.1) 92 (66.2 58 (22.0) 162 (49.4) 392 (38.1) 115 (35.7)
Educational level
Lower than junior high school 0(0.0) 3(2.2) 1(0.9 10(3.1) 2(0.2) 0(0.0)
Senior high school 11 (4.2 15 (10.9) 53 (20.2) 40 (12.2) 6 (0.6) 35 (11.0)
University 194 (74.3) 68 (49.7) 174 (66.2) 210 (64.2) 407 (39.6) 222 (70.1)
Master’s degree or higher 56 (21.5) 51(37.2) 35 (13.9) 67 (20.5) 614 (59.6) 60 (18.9)
Age, years
18-29 43 (16.4) 14 (10.5) 23(8.7) 30(9.2) 368 (35.7) 30 (9.5)
30-39 93 (35.5) 49 (36.8) 65 (24.7) 110 (33.8) 489 (47.5) 136 (43.0)
40-49 83 (31.7) 21(15.8) 86 (32.8) 96 (29.4) 159 (15.5) 105 (33.3)
50-64 40 (15.9) 48 (36.1) 89 (33.8) 89 (27.9) 13(1.9) 45 (14.2)
65 or higher 3(1.1) 1(0.8) 0(0.0) 1(0.9) 0(0.0) 0(0.0)
Age, years (Mean + SD) 39.6 + 42.5 £ 43.6 £ 9.64 42.6 £10.19 37.7 £9.68 39.8 +£8.45
10.13 12.49
Seniority, years (Mean =+ SD) 182+ 18.1 + 18.1 £9.81 152+ 11.48 5.5+ 4.55 89+7.15
10.14 11.82
Total number of workers 923 188 3,229 1,204 6,270 323

SD, standard deviation.

banks had significantly higher proportion of female workers.
The technology company had the highest proportion of
employees with a master’s degree or higher education level
(59.7%), the lowest average age (37.7 £ 9.68 years), and
the lowest average seniority (5.5 % 4.55 years). In general,
most of the samples had an educational level with at least a
bachelor’s degree.

Exploratory Factor Analysis

The first exploratory factor analysis produced 11 latent variables,
accounting for 68.57% total variance. The KMO test of sampling
adequacy was 0.967 and Bartlett’s test for sphericity was highly
significant (p < 0.001). The original 65 items were gradually
eliminated according to their factor loading and cross-loading
criteria, and eventually 38 items remained. There were 27 items
eliminated as follows: 11 items had factor loading lower than
0.50, 12 items had cross-factor loading higher than 0.40, and
two latent variables had only two items of each (and only <2%
total explained variance). The two eliminated latent variables
were separated from the “Supporting Environment” domain
and the “Peer Support” domain. The factor analysis of the rest
of the 38 items produced seven latent variables, accounting
for 63.19% total variance. Most of the items remained in the
original domains except Q15, which was classified as “Health
climate” from “Health policy.” Therefore, we did not change any
domain’s label.

Confirmatory Factor Analysis

The confirmatory factor analysis tested each of the seven domains
after the exploratory factor analysis test. However, only four
domains could be analyzed since the other three domains had
only three items each (just-identified). The first domain—“Health
Climate”—which had the highest total explained variance in
exploratory factor analysis had 11 items. We eliminated Q15,
Q17, Q19, and Q24 since they had higher modification index
(M.I.) value and high significant correlation with other items.
The second domain—“Common Value”—had seven items. We
eliminated Q58 for the same reason. The third domain—
“Supervisor Support and Role Modeling”—had five items, and
we eliminated Q35 since it significant correlated to Q37 and Q39,
and it had a high M.I. value. The fourth domain—“Supporting
Environment”—had four items, and it was the only domain
that was eliminated because Q1 and Q3, Q2 and Q4 had very
high significant correlation with each other that lacked enough
model fit. The fifth domain—“Health Policy”—had five items.
We eliminated Q9 due to its high M.I. value.

Six domains were constructed from the remaining 25 items,
and the total explained variance was 69.64% (Table 3). All of
the domains could meet the criteria of CR and AVE, and the
Cronbach’s o was 0.804-0.919. Table 4 showed the model fit and
the correlations among the domains. The two domains—“Health
Climate” and “Supervisor Support and Role Modeling”—had
worse model fit than others since each item within the domains
had a certain degree of correlation (Health Climate had RMSEA
= 0.075, x2/df = 4.879, Supervisor Support and Role Modeling
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TABLE 3 | Factor loadings for 25-items workplace health culture scale (N = 650).

Domain Original item Cronbach’s o Corrected Factor loadings CR AVE Total explained
code item-to-total variance (%)
correlation 1 2 3 4 5 6
Health climate Q16 0.919 0.687 0.698 0.92 0.63 18.94
Q18 0.724 0.693
Q20 0.795 0.756
Q21 0.770 0.775
Q22 0.809 0.758
Q23 0.739 0.667
Q25 0.733 0.682
Common Q57 0.880 0.701 0.711 0.88 0.60 14.32
value Q59 0.789 0.827
Q60 0.763 0.810
Q61 0.639 0.727
Q64 0.677 0.765
Supervisor Q37 0.899 0.707 0.688 0.91 0.71 12.31
support and Q38 0.842 0.838
role modeling Q39 0.830 0.818
Q42 0.728 0.728
Personal Q51 0.918 0.831 0.814 0.92 0.79 10.46
value Q52 0.872 0.869
Q53 0.801 0.836
Health policy Q6 0.809 0.607 0.635 0.82 0.61 8.97
Q7 0.748 0.825
Q8 0.627 0.797
Peer support Q26 0.804 0.571 0.612 0.82 0.60 8.58
Q32 0.688 0.800
Q33 0.706 0.774
CR, composite reliability; AVE, average variance extracted.
TABLE 4 | Corrections among constructs.
Domain Model fit Correlations
RMSEA x2/df SRMR CFI
Health climate 0.075 4.879 0.023 0.982 -
Common value 0.048 2.611 0.014 0.995 0.458** -
Supervisor support and role modeling 0.079 5.275 0.016 0.995 0.637* 0.474* -
Personal value - - - - 0.499* 0.479* 0.514** -
Health policy - - - - 0.641** 0.306** 0.403** 0.347* -
Peer support - - - - 0.585** 0.512** 0.552** 0.433* 0.431* -
Full model 0.059 3.412 0.060

RMSEA, root mean square error of approximation; SRMR, standardized root mean square residual; CFl, comparative fit index.

*p < 0.07.

had RMSEA = 0.079, y?/df = 5.275). The full model exhibited
enough fit statistics (RMSEA = 0.059, x2/df = 3.412, SRMR =
0.060, CFI = 0.952, GFI = 0.917, TLI = 0.938). The model fit
did not have significant improvement when we eliminated some
items with a relatively high M. value in the full model (e.g., Q16
and Q42); therefore, Q16 and Q42 were retained. Comparing
to our original domain definition, two domains were eliminated
(Supporting Environment and Health Involvement), but most

items could be correctly classified under the original domain,
hence we believe that this scale has sufficient construct validity.
All of the domains’ Cronbach’s alpha were above 0.90.

The final model had good discriminant validity (Table 5). All
of the domains and the total score had significant differences
among the 6 companies. In general, those companies which won
the WHP prize in 2018 (Company C, E, and F) had significant
higher points than others, but the small bank B had the highest
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TABLE 5 | The result of discriminant validity test.

Companies

(Mean =+ SD)
Bank A Bank B Manufactory C  Manufactory D Technology company E Wholesale retailer F p value

(n =262) (n=134) (n =263) (n =326) (n =1029) (n =316)

Health climate 21.3+5.70 24.8+4.69 249 +4.79 23.2 +4.76 24.3 +4.49 27.2 +4.16 <0.001*
Common value 19.9+2.61 21.1+254 21.0+2.19 20.5 +2.36 20.5 +2.59 20.8 + 2.56 <0.001*
Supervisor support and role modeling 13.3 +3.22 14.5 + 3.04 14.6 + 2.53 144 £ 264 148+ 274 16.3 £ 2.68 <0.001**
Personal value 104 £2.23 10.9+2.16 11.3+£1.93 10.7 £ 1.88 10.9 +£2.08 11.2 £2.05 <0.001*
Health policy 8.1+4.03 89+3.66 10.0£3.24 8.2+4.12 9.3 £3.22 11.0+2.92 <0.001**
Peer support 105+ 207 121 +1.51 11.2+1.86 11.0+£1.91 11.2+£1.99 11.3+1.78 <0.001**
Total score 835+14.6 924 +13.4 93.1 +12.90 88.1 +£12.67 91.1 +£12.68 96.7 £ 12.49 <0.001*

SD, standard deviation.
**p < 0.01.

peer support point. Therefore, the final version of WHCS has six
domains-Health Climate, Common Value, Supervisor Support
and Role Modeling, Peer Support, Personal Value and Common
Value-and 25 items in total.

DISCUSSION

This is the first Chinese workplace health culture audit
with appropriate development and validation work. In this
study, we developed and validated the WHCS, and it had
appropriate construct validity, content validity, discriminant
validity, composite reliability, and internal consistency. This scale
was developed based on several current workplace health culture
and audit literature, and we believe it can appropriately reflect the
workplace health culture and can be used for the improvement
of WHP.

Considering our goal was to measure the workplace health
culture and none of the existing tools could truly meet our
needs in addressing the construct of interest, we saw the need of
creating a new tool which is the frame and design of the “culture”
definition from our point of view and the quality of the existing
tools. Before we developed WHCS, we compared all the current
health culture measurement tools (6, 7, 18, 20, 21) and took all
the current health culture frame and theory into consideration
(17, 22, 26, 37, 38). Health culture is a collective cognition
and attitude, which is built on the individual’s subjective and
abstractive attitude, values, and beliefs to health. However, some
of current health tools do not meet our definition, e.g., Jias
Chinese workplace health culture scale (21) and Kent’s Culture
of health scale (38). Jia’s Chinese Workplace Health Culture
scale had a lot of items related to direct supervisors health
behaviors (e.g., smoking, drinking, exercise) and the support
and encouragement from the direct supervisor and family to
lead a healthy lifestyle; it was not about the workplace health
culture but the employees’ cognition and attitude. Kent’s Culture
of health scale consisted of two parts: internal and external
culture of health, and this scale was more likely a culture
checklist rather than a personal questionnaire. For example,
it asked the number of employees who were given health
education in the past 12 months, whether the organization had

a health promotion strategic plan, and it contained some open-
ended questions to explore the organizational commitment and
volunteerism. Aldanas review study pointed out that several
health culture measurement tools developed before 2012 had
some shortcomings, which were verified to be less relevant to
health (19) or lacked evidence of reliability and validity (39). In
addition, we also excluded those scales related to “health climate”
since it was not the same as culture. Organizational culture
and climate are not the same thing (40), climate has narrower
concept than culture; however, both of them focus on the shared
perception, values, and beliefs rather than the actual environment
evaluation. It means the health culture measurement is not the
evaluation of the degree of the accessibility or applicability in the
health policy and physical and psychological environment, nor
is it about the feeling of employees toward them. Finally, after
checking the LHCA and Kwon’s Culture of Health scale (COH)
and considering that the translation and modification of the
questionnaire would result in subtle variation in the semantics
and that some questions might be irrelevant to the regulations in
Taiwan, we finally decided to develop a new scale.

In general, WHCS has six domains and 25 items. Comparing
to our original domain definition, only two domains were
eliminated, and most items could be classified under the
original domain. It might mean that our item design was
appropriate and close to the original definition. In WHCS, we
put more emphasis on the concept of collective cognition and
attitude, so we excluded the investigation about the physical
normative and physical environment. Comparing to Allen’s
Lifegain framework and Lifegain Health Culture Audit (LHCA)
(6, 7), WHCS does not include the “normative” domain, and
the domain of values is divided into personal and common
values. In addition, the supporting environment and health
policy domain also focus on “whether these supporting material
works” instead of “the availability of materials,” and it is
the most obvious difference from the LHCA. Comparing to
COH (41), which separates the definition of the supporting
environment into two parts—“environment components” and
“culture components,” our domains and items are closer to
the “culture components” part. Considering the “organizational
culture” was defined as a kind of “shared basic assumptions”
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(37), the workplace health culture should have similar definitions
and characteristics. In general, since the definitions of health
culture are inconsistent until now, the criterion validity might
not be appropriate to the development of workplace health
culture tools.

The exclusion of the domain about support environment
may be quite reasonable, and it’s not just because the model
fits problem. In addition to the environment evaluation might
not close to the culture definition, there might be another
explanation. Until now, there have been many intervention
studies in WHP that adopted supporting environment
interventions alone or combined with other intervention,
but the evidence of effectiveness is still inconsistent. Some
studies have found that adopting environmental interventions
alone is completely ineffective in improving employees’ health
behaviors and health status (42-45). However, combined with
other behavioral interventions, environmental intervention
can help to promote the effectiveness of WHP (46, 47).
Therefore, most countries now encourage comprehensive WHP
as much as possible. Such research evidence may represent that
the supporting environment’s influence on changing health
attitudes or behaviors is more indirect than other domain
of health culture or direct work of behavioral intervention,
and this might explain why this domain was excluded in
this study.

Another domain excluded in this study is “Health
Involvement.” Health involvement was related to employees’
attitudes, behaviors, and responsibilities they had participating
in the WHP activities, and we assumed it might be affected
by the quality and comprehensiveness of WHP, which were
different among the six workplaces. It might cause the cyclical
interference of health involvement and its impact factor. For
example, there were more companies believing that employees’
health was entirely their own responsibility, especially for the
small and medium-sized enterprises (48, 49), and it would affect
employees’ attitudes and health involvement in participation
(50, 51). Although it was more complicated than other domains
and was excluded from the WHCS, we believe that it is still very
important and there should be more in-depth research with
regard to worksite health culture.

Although we excluded the investigation of physical
environment of WHCS, it might be an interesting issue to
be studied in the future. In this study, we noticed the health
culture might not directly associate with the business size
(Table 5). The small and midsized business might have lower
resources to WHP program; however, recent studies have shown
that the effectiveness of WHP does not entirely depend on the
size of the company (52). For example, small businesses might be
more likely to shape the peer support in health. On the contrary,
large enterprises might not necessarily create a better health
culture even if they have the ability to invest more physical
materials and resources in the WHP. The question “What
kind of WHP investment might shape the health culture more
effectively?” or “Which work of WHP might evoke a positive
attitude and cognition to health and build supporting climate
for each other?” (e.g., how long, to whom, and to what degree
the comprehensiveness of the WHP intervention is suitable to

change the culture?) might be the most important field to the
WHP in the future.

Our study has several strengths. First, we conducted a
complete review of the definition and related literature on
organizational culture and health culture and compared existing
measurement tools. It seems that not all of the health culture
measurement tools are in compliance with our definition of
culture nor can they provide us with suitable measurement.
Our second strength was that we filled in the gap that only
few tools had enough comprehensive structure. This strength
might increase the applicability of the tool outside of Taiwan
since most of the items focus on the subjective attitudes
and employees cognition and less on objective policies and
environment at the substantive level, but we still believe that this
requires rigorous verification and testing. In addition, though
the final version of WHC consists of only 25 items, it is still
good model fit that we believe it yielded sound response in
this study.

The limitations of this study could be used to build future
research. First, an effective, validated representation of WHCS
should incorporate wider varieties of industries across different
sizes of enterprises, and it should also include confirmatory
factor analysis and model fit tests. Second, we would take into
consideration of assigning different weight to each domain of
WHCS in the future since it has an unbalanced number of
items in each domain. Therefore, our next study will focus
on the extensive validation of this tool and its relevance to
the environment, employees’ health behaviors, demographic
characteristics and other factors that may influence health
culture, and the association to the health risk.

CONCLUSIONS

In this study, we developed and validated the WHCS, and
the results of this study indicated the WHCS has appropriate
reliability and validity. WHCS is suitable for measuring
employees’ attitudes, cognition, and feelings of a healthy
workplace for improving the WHP in Taiwan. Based on
the limitations and strengths of this study, we suggest that
more studies about reliability and validity of WHCS and
the correlation between WHCS and other WHP measuring
indicators (e.g., personal health behavior and physical and
psychological environment) are needed.
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Purpose: This study aimed to explore the association of occupational stress with
fatigue and to examine the mediating role of psychological capital (PsyCap) among
Chinese physicians.

Materials and Methods: A cross-sectional study was conducted in Liaoning province,
China, in 2018. Using a multistage stratified sampling method, a total of 1,500 physicians
participated and 1,104 (73.6%) physicians responded effectively. The study used a
self-administered questionnaire consisting of the 14-item Fatigue Scale (FS-14), the
Effort-reward Imbalance questionnaire (ERI), the Psychological Capital Questionnaire
(PCQ) and items about demographic and working characteristics. Hierarchical multiple
regression analyses were performed to explore the association of occupational stress,
PsyCap, and fatigue among physicians. Asymptotic and resampling strategies were used
to examine the mediating effect.

Results: The incidence of fatigue among Chinese physicians was 83.70%. The average
level of fatigue was 7.96 + 3.95 (mean + SD). Occupational stress and PsyCap were
significantly associated with fatigue. PsyCap significantly mediated the association of
ERR (@ x b =0.1086, bias-corrected and accelerated 95% confidence interval [BCa 95%
Cl]: 0.078, 0.138) and overcommitment (@ x b = 0.068, BCa 95% CI: 0.044, 0.092) with
fatigue. Two important components of PsyCap, self-efficacy and resilience, play more
important roles in the mediating effect.

Conclusions: The level of fatigue among Chinese physicians was high, which should
be taken seriously by management. PsyCap could mediate the association between
occupational stress and fatigue. The intervention strategies and measures to relieve
fatigue could be focused on physicians’ positive PsyCap improvement.

Keywords: fatigue, occupational stress, psychological capital, mediating effect, physician
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INTRODUCTION

Fatigue is expressed as a condition characterized by physical
or mental exhaustion after prolonged periods of exertion
without adequate rest and recovery (1). According to a survey
among general working population in 2018, the rates of fatigue
for sedentary workers and physical workers were 17.0 and
38.9%, respectively (2). In reality, fatigue is a longstanding
problem within the health-care occupations in many countries,
such as China, the United States, the United Kingdom, and
Australia, and especially among physicians (3-7). O’'Donnell’s
research suggested that nearly half of physicians (45.4%) are
extremely fatigued (6). Physicians are more vulnerable to fatigue
than are those in other occupational groups (8). Long-term
fatigue of physicians could lead to adverse health consequences,
like musculoskeletal disorders, poor mental health status, and
increased error and accident at work (9, 10). It means fatigue
has a major impact not only on physicians’ life quality and work
efficiency but also on patients’ safety and satisfaction with health-
care services. Therefore, more attention should be paid on the
influencing factors and the formation mechanism of fatigue in
order to develop targeted preventive measures against fatigue
among physicians.

Demographics and working characteristics are two
considerable factors affecting fatigue (11). It is reported
that fatigue could be influenced by age, marital status, and
educational level (3). Another study found the relation between
fatigue and poorly designed shift rotas among junior physicians.
Particularly, shift work and night duty predispose physicians to
a high level of fatigue (12). In addition, fatigue is a multifactorial
phenomenon that can be influenced by psychosocial factors.
For instance, it is reported that fatigue was related with
occupational stress and psychological distress among bus drivers
and industrial workers (13, 14). Fatigue and occupational stress
also showed a significantly positive correlation among nurses
(15, 16).

Occupational stress usually refers to the physical and mental
health pressures of employees, as well as physical disturbances
caused by imbalances between employee’s capabilities and
objective needs (17). As two of the leading occupational
stress models, effort-reward imbalance (ERI) model and job
demand-control-support (DCS) model are extensively applied,
but the ERI model appeared to be more predictive than the
DCS model in Chinese workers (18). Siegrist's ERI model
measures the balance of exertions and gains at work, which
includes items on reward and intrinsic and extrinsic effort
(19). One of the most important factors in ERI is effort-
reward ratio (ERR), which evaluates whether the rewards
are equal to the extrinsic effort. Overcommitment is the
other component of ERI model, which is the individuals
internal drive to achieve the goal, including the degree of
physical and mental investment (20). Excessive commitment
or imbalance between efforts and rewards would lead to
occupational stress, which could trigger psychosomatic reaction
and cause or exacerbate fatigue (21, 22). Therefore, occupational
stress might significantly have an impact on fatigue among
Chinese physicians.

Owing to the emergence of positive psychology in recent
decades, scholars began to explore solutions to undesirable
employee attitudes (fatigue, anxiety, and depression) from
the perspective of psychological resources (23, 24). It is
noticeable that internal psychological constructs, like self-
efficacy, resilience, hope, and optimism, have played positive
roles in relieving fatigue symptoms (25). Psychological capital
(PsyCap) is an important positive psychological resource of
individuals, defined by Luthans as “a positive psychological
state that an individual performs in the process of growth
and development” (26). PsyCap consists of four components of
mental resource—self-efficacy, resilience, hope, and optimism—
all of which can be measured and developed (27). PsyCap
and its four components may be key to better understand
the variation in stress, as well as intentions to negative
behaviors (28). Previous studies have showed the a negative
relation between PsyCap and fatigue in a variety of professions
(27, 29). Analogously, Kim and Jang reported that seafarers’
self-efficacy will have a negative effect on fatigue (30).
Resilience also showed significant effects on fatigue among
hospital employees (31). Therefore, PsyCap might be one
of the keys to effectively prevent and relieve fatigue of
Chinese physicians.

What is more, studies have indicated that occupational
stress can directly affect psychological well-being and also
can indirectly affect employee’s attitude and health (32, 33).
When occupational stress arises, PsyCap could psychologically
buffer the effect of occupational stress on adverse outcomes
(34) and bring more energy physically to the individual (35).
It is well established that PsyCap can significantly affect
the association between occupational stress with job burnout,
depression, turnover intention, and job satisfaction among
various occupational groups (36-39). For example, previous
studies reported that PsyCap mediated the association of
occupational stress (ERI) and burnout among bank employees
and manufacturing workers (33, 36). However, whether PsyCap
mediates the association between occupational stress and fatigue
among physicians has not yet been determined. Therefore, it is
necessary to find out the association between occupational stress,
PsyCap, and fatigue among Chinese physicians.

On the basis of the above, we made the following three
assumptions among Chinese physicians: (1) demographic and
working characteristics such as age, gender, educational level,
marital status, job rank, shift patterns, and night duty may
be significantly associated with fatigue among physicians; (2)
after demographic working characteristics were adjusted for,
occupational stress would still be an important factor affecting
fatigue; and (3) PsyCap could mediate the association between
occupational stress and fatigue.

MATERIALS AND METHODS
Study Design and Data Collection

A cross-sectional survey was conducted in Liaoning province,
China, in 2018. With the use of a multistage stratified sampling
method, a total of 10 public tertiary hospitals and 1,500
physicians were randomly selected. Liaoning province consists of
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14 prefecture-level cities, which can be divided into five regions
by geographical location: eastern, western, southern, northern,
and central. In each geographic region, one city was randomly
selected. In the second sampling stage, we sampled according
to the proportion of hospitals in each city. Three tertiary public
hospitals were randomly selected if the sampling city was a capital
city; two tertiary public hospitals were randomly selected from
the smaller cities. Particularly, one hospital was selected if the
selected city only has one tertiary public hospital. In this study,
10 tertiary public hospitals were selected from five cities. In each
selected hospital, 150 physicians were randomly selected by the
random number table. There was no incentive for participating
in this study. The self-administered questionnaires were
distributed to 1,500 physicians after obtaining written informed
consent. For each physician, it took 8-10 min to complete the
questionnaire. Of all subjects, 1,104 physicians answered all
items and scales completely, with an effective response rate of
73.6% eventually.

Demographic Variables and Working

Characteristics

We used a self-designed questionnaire to collect demographics
and working characteristics including gender, age (years),
educational level, marital status, job rank, shift patterns, and
night duty. Age was categorized as “<30, “30-40, and
“>40.” Educational level was categorized as “junior college
or lower; “college,” and “graduate or higher.” Marital status
was categorized as “single/widowed/divorced/separated” and
“married/cohabiting.” Job rank was divided into “staff” and
“director or deputy director.” Shift patterns were divided into
“shift” and “fixed.” Night duty was defined as “yes” or “no.” All
items were self-evaluated.

Measurement of Fatigue

Fatigue was measured by the 14-item Fatigue Scale (FS-14),
developed in 1992 by Chalder et al., which has been used to
assess fatigue severity in China (40, 41). The score for each
item is measured by a fatigue-related problem scored with two
responses: 0 (no fatigue-related problem) and 1 (have fatigue-
related problem). The total fatigue score was calculated ranging
from 0 to 14. The Chinese version of the FS-14 has been used
in physician groups in China, and it has adequate reliability and
validity (42, 43). In our study, the Cronbach alpha coefficient of
the FS-14 was 0.844.

Measurement of Occupational Stress

Occupational stress was assessed using Siegrist’s Effort-reward
Imbalance questionnaire (ERI) (44). The Chinese version of the
ERI scale was translated and provided by Li et al. (45). The
questionnaire comprises 23 items and three subscales: extrinsic
effort (6 items), reward (11 items), and overcommitment (6
items). For the ERI scale, occupational stress can be expressed
by the ERR and overcommitment. The score of each response
for extrinsic effort and reward is from 1 (not stressful) to 5
(very stressful). The ERR score was calculated by the following
equation: ERR 11 x effort/6 x reward. Responses for

overcommitment are scored from 1 (strong disagreement) to
4 (strong agreement). The Chinese version of the ERI has
been widely used in Chinese occupational groups and has been
found to have good reliability and validity (32, 33). In our
study, the Cronbach alphas for the extrinsic effort, reward, and
overcommitment subscales and the total scale were 0.894, 0.955,
and 0.877 and 0.776, respectively.

Measurement of Psychological Capital

The 24-item Psychological Capital Questionnaire (PCQ) was
used to measure PsyCap (46). The score for each of the
four components of PsyCap (self-efficacy, hope, resilience, and
optimism) is measured by six items scored from 1 (indicates
strong disagreement) to 6 (indicates strong agreement). Higher
values indicate a higher level of PsyCap and its components. The
Chinese version of the PCQ has been proved to have satisfactory
reliability and validity (47, 48). In our study, the Cronbach
alpha coeflicients for self-efficacy, hope, resilience, and optimism
subscales and the total scale were 0.943, 0.952, 0.937, and 0.921
and 0.977, respectively.

Statistical Analysis

All statistical analyses were carried out using IBM SPSS
Statistics 21.0 (IBM, Asia Analytics Shanghai), with two-
tailed probability value of <0.05 considered to be statistically
significant. Descriptive statistics for demographic and working
characteristics of the physicians were showed with mean,
standard deviation (SD), number (n), and percentage. The
independent samples t-test and one-way (ANOVA) analysis were
carried out to compare the difference of fatigue according to
demographic and working characteristics of the participants.
Pearson’s correlation analysis was used for the correlation
between fatigue, PsyCap, and occupational stress. Hierarchical
multiple regression analyses were applied to investigate the
factors in relation to fatigue. In hierarchical multiple regression
analyses, variance inflation factor (VIF) values of all predictive
variables <10, which indicated that collinearity was a negligible
problem in the study. The variables in the models were
centralized before regression analysis. In block 1 of the analysis,
demographics and working characteristics were associated with
fatigue in the univariate analysis (P < 0.05), and age and gender
were entered as control variables. Occupational stress and PsyCap
were entered into block 2 and block 3 as an independent variable
and a mediating variable, respectively. The conceptual framework
of this study is shown in Figure 1; in step 1, the aim was to
verify the direct effect of occupational stress on fatigue (the ¢
path) after adjusting covariates; in step 2, the aim was to verify
the mediating effect of PsyCap. The asymptotic and resampling
strategies developed by Preacher and Hayes were carried out
to verify PsyCap as a potential mediator on the association
between occupational stress and fatigue (49). The bootstrap
estimate was based on 5,000 bootstrap samples. A bias-corrected
and accelerated 95% confidence interval (BCa 95% CI) was
calculated for each a x b product, and a BCa 95% CI excluding 0
significantly manifested mediation.
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FIGURE 1 | Mediating role of PsyCap in the association between occupational stress and fatigue. ¢, association of occupational stress with fatigue; a, association of
occupational stress with PsyCap; b, association between PsyCap and fatigue after controlling for the covariates; ¢, association of occupational stress with fatigue
after adding PsyCap as a mediator. PsyCap, psychological capital.

RESULTS

Demographic and Working Characteristics
of Subjects

The prevalence of fatigue among Chinese physicians was
83.70% (924). Demographic and working characteristics among
physicians and group comparisons on fatigue are displayed
in Table 1. The participants were in the average age of 37.92
£ 9.19, and the average fatigue score of the participants was
7.96 £ 3.95. There was a significant difference in the level
of fatigue on age, educational level, and marital status. The
score of fatigue in the age group of >40 years was significantly
higher than that of other age groups (P < 0.05). In comparison
with the high educational level physicians, low educational
level physicians had significantly higher levels of fatigue (P
< 0.01). The score of fatigue with a married or cohabiting
status was significantly higher than that of participants who are
single, divorced, widowed, or separated (P < 0.01). However, no
significant differences in fatigue were observed among male and
female physicians. In terms of working characteristics, physicians
on shift reported a higher fatigue score than did those on fixed
work (P < 0.01). Nevertheless, job rank and night duty were not
significantly related to the fatigue of physicians.

Correlations Among Occupational Stress,
Psychological Capital, and Fatigue

The results of the correlation analysis among occupational stress,
PsyCap, and fatigue are shown in Table 2. Age, occupational
stress (ERR and overcommitment), PsyCap, and the four
components of PsyCap were all significantly correlated with
fatigue. ERR and overcommitment were positively correlated
with fatigue and negatively correlated with PsyCap. Self-
efficacy, resilience, hope, optimism, and PsyCap were negatively
correlated with fatigue.

Mediating Role of Psychological Capital in
the Association Between Occupational

Stress and Fatigue

As shown in Table 3, the hierarchical multiple regression analyses
were conducted to explore the contributing and mediating factors
associated with fatigue. First of all, the VIFs of all independent

TABLE 1 | Demographic and working characteristics of subjects (N = 1,104) and
comparisons on fatigues.

Variables n (%) Mean & SD  t/F value P-value
Age (years) 4.318 0.014
<30 268 (24.3%) 7.46 + 3.55
30-40 390 (35.3%) 7.88 +4.13
>40 446 (40.4%) 8.34 £ 4.00
Gender 0.605 0.437
Male 578 (52.4%) 8.05 + 4.04
Female 526 (47.6%) 7.86 + 3.86
Educational level 4.980 0.007
Junior college or 140 (12.7%) 8.67 + 4.56
lower
College 605 (54.8%) 8.07 £ 3.74
Graduate or higher 359 (32.5%) 7.50 &+ 4.00
Marital status 6.915 0.009
Single/widowed/ 388 (35.1%) 8.38 £4.13
divorced/separated
Married/cohabiting 716 (64.9%) 7.73 £3.84
Job rank 0.403 0.526
Staff 905 (82.0%) 8.00 & 3.92
Director or deputy 199 (18.0%) 7.80 +4.10
director
Shift patterns 9.121 0.003
Shift 717 (64.9%) 8.22 +3.70
Fixed 387 (35.1%) 7.47 £4.34
Night duty 3.203 0.074
Yes 844 (76.4%) 8.08 & 3.93
No 260 (23.6%) 7.58 + 4.02

variables were less than 10, which means that collinearity did
not mislead in the estimate. After age, gender, educational level,
marital status, and shift patterns were adjusted for, the EER
was positively associated with fatigue (8 = 0.368, P < 0.01),
and overcommitment was positively associated with fatigue (B
= 0.144, P < 0.01). Two components of occupational stress
accounted for 17.7% of the variance in block 2. In block 3, PsyCap
(B = -0.379, P < 0.01), self-efficacy (8 = -0.203, P < 0.01),
and resilience (8 = —0.120, P < 0.05) were negatively associated
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TABLE 2 | Pearson’s correlation coefficients between study variables.

Variables Mean + SD 1 2 3 4 5 6 7 8

1. Age 37.92 +£9.19 1

2. ERR 1.24 £0.70 0.125" 1

3. Overcommitment 16.37 + 3.69 —0.034 0.219** 1

4. Self-efficacy 22.46 + 6.80 —0.101* —0.282* —-0.171* 1

5. Resilience 21.22 £7.04 —0.049 —0.335" —0.236" 0.790* 1

6. Hope 21.18 £ 7.12 —0.083** —0.297* —0.186"* 0.837** 0.800** 1

7. Optimism 21.58 + 6.31 —0.055 —0.341* —0.231* 0.785** 0.883** 0.793* 1

8. PsyCap 87.21 +£28.05 —0.086" —0.340" —0.236" 0.885** 0.931* 0.895** 0.918* 1

9. Fatigue 7.96 + 3.95 0.067* 0.416** 0.201** —0.465** —0.460** —0.450** —0.447** —0.410**

*P < 0.05, P < 0.01 (two-tailed).
ERR, effort-reward ratio;, PsyCap, psychological capital.

with fatigue, whereas hope and optimism were not significantly
associated with fatigue. The four components of PsyCap
accounted for an additional 12.6% of the variance in model 2 of
block 3. In block 3, the standardized regression coefficient (S)
of ERR and overcommitment was both reduced. Thus, PsyCap,
self-efficacy, and resilience could probably become mediators in
the association between occupational stress and fatigue.

After PsyCap’s mediating effect was tentatively explored
by hierarchical regression analysis, asymptotic and resampling
strategies were used to examine the mediating roles of PsyCap.
As shown in Table 4, PsyCap (a x b = 0.106, BCa 95% CI:
0.078, 0.138), self-efficacy (a x b = 0.046, BCa 95% CI: 0.016,
0.011), and resilience (a x b = 0.034, BCa 95% CI: 0.009, 0.070)
significantly mediated the association between EER and fatigue,
and the mediating effect of self-efficacy and resilience accounted
for 17.20% and 12.71%, respectively. PsyCap (a x b = 0.068, BCa
95% CI: 0.044, 0.092), self-efficacy (a x b = 0.030, BCa 95%
CI: 0.009, 0.052), and resilience (a x b =0.022, BCa 95% CI:
0.001, 0.045) also significantly mediated the association between
overcommitment and fatigue, respectively, and the mediating
effect of self-efficacy and resilience accounted for 37.69 and
27.64%, respectively.

DISCUSSION

This cross-sectional research investigated the level of fatigue
among 1,104 physicians in Liaoning province, China. The result
of the fatigue assessment in this study was 7.96 & 3.95 (mean
=+ SD), and it was slightly higher than the score from medical
personnel in Zhuhai (mean £ SD: 7.29 £ 3.24), a big city in
China (3). Physicians in the study denoted higher levels of fatigue
than did the scientific and technical personnel (mean + SD:
7.28 £ 3.37) (50). And there was a significant difference in
the level of fatigue on demographic characteristics such as age,
educational level, and marital status. The level of fatigue among
older physicians as well as the physicians with low levels of
education needs to be taken seriously. The married and living
together status seems to be positive factors in relieving fatigue,
which possibly connected with family and friends support (25).
In terms of working characteristics, physicians on shift reported

a higher fatigue score than did physicians on fixed work. It is
compatible with the result among nurses (11). Therefore, it can
be recognized that rationalizing work pattern is an impactful
measure for preventing fatigue.

After demographic and working characteristics were
controlled for, occupational stress was significantly associated
with fatigue. The correlation analysis indicated occupational
stress was positively correlated with physicians’ fatigue level,
which means fatigue level rises as the imbalance between effort
and reward becomes aggravated. Similarly, previous studies
also showed that perceived stress was positively associated with
fatigue (51, 52). One possible explanation for these findings
is that physicians require comprehensive professional medical
ability and sense of responsibility for patients, which makes them
undertake a large number of learning tasks and work pressure
even during nonworking hours. And high overcommitment
leads to the high level of fatigue among physicians. The career
promotion of Chinese physicians requires much scientific
research outputs, which increases the difficulty and task in
physicians’ career advancement (53). They have spent too much
time and energy on work, study, and scientific research; however,
salaries and benefits of physicians still need to be improved (54).
Finally, ERI resulted in fatigue among physicians. Therefore,
hospital managers could establish a scientific performance
appraisal and salary distribution system to balance the efforts
and rewards, so as to reduce the occupational stress level and
alleviate fatigue of physicians.

In addition, PsyCap was negatively correlated with Chinese
physicians’ fatigue, and it could mediate the association of
occupational stress with fatigue. Similar to other studies,
as a kind of positive psychological resource possessed by
individuals, PsyCap is a protective factor to avoid or reduce
turnover intentions, job dissatisfaction, and job burnout (23,
27). From previous studies, PsyCap has been considered as a
mediator or moderator in some psychological, physical, and
organizational relationships (48, 55, 56). Two components
of PsyCap, self-efficacy and resilience, were both negatively
associated with fatigue and could mediate the association
between occupational stress and fatigue. It is worth noting
that the proportion of the mediating effect of self-efficacy for
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TABLE 3 | Hierarchical multiple regression analysis of the association of occupational stress and PsyCap with fatigue.

Variables Block 1 (B8) Block 2 (B) Block 3 (B)

Model 1 Model 2

B VIF B VIF B VIF B VIF

Age 0.078* 1.076 0.037 1.102 0.017 1.105 0.014 1.111
Gender —0.001 1.039 0.013 1.044 0.024 1.045 0.024 1.047
Educational level —0.072* 1.061 —0.057* 1.064 —0.028 1.071 —0.021 1.087
Marital status -0.073* 1127 —0.068* 1.149 —0.050 1.152 —0.055* 1.159
Shift patterns 0.072* 1.057 0.071* 1.070 0.069** 1.070 0.064* 1.077
EER 0.368** 1.103 0.262** 1.196 0.267* 1.208
Overcommitment 0.144** 1.110 0.077* 1.147 0.080** 1.152
PsyCap —0.379** 1.175
Self-efficacy —0.203** 4.095
Resilience —-0.120" 5.406
Hope —0.081 4.187
Optimism —0.004 5.248
F 5.445* 121.629** 197.741* 50.993**
Adjusted R? 0.020 0.196 0.319 0.320
AR? 0.024 0177 0.122 0.126

*P < 0.05, **P < 0.01 (two-tailed). Age was handled as a continuous variable. Gender, male vs. female. Marital status, single/widowed/divorced/separated vs. married/cohabiting. Shift

patterns, shift vs. fixed.
EER, effort-reward ratio; PsyCap, psychological capital; VIF, variance inflation factor.

TABLE 4 | Mediating roles of PsyCap’s components.

Mediators EER Overcommitment

a4 b4 aq x by (BCa 95% Cl) as bo as x ba (BCa 95% Cl)
PsyCap —0.280™* —0.379* 0.106 (0.078, 0.138) —-0.179* —0.379** 0.068 (0.044, 0.092)
Self-efficacy —0.225" —0.203** 0.046 (0.016, 0.011) —0.145"* —0.203** 0.030 (0.009, 0.052)
Resilience —0.285" —0.120™ 0.034 (0.009, 0.070) 0.185™ —-0.120* 0.022 (0.001, 0.045)
Hope —0.243** —0.080* 0.020 (—0.008, 0.050) —0.152** —0.080* 0.012 (—0.056, 0.033)
Optimism —0.289** —0.004 0.001 (—=0.032, 0.034) —0.182** —0.004 0.001 (—=0.020, 0.022)

*P < 0.05, **P < 0.01 (two-tailed). Age, gender, educational level, marital status, and shift patterns were adjusted. a;, association of EER with PsyCap’s components; by, association of
PsyCap’s components with fatigue; a; x by, the product of a1 and b1; BCa 95% ClI, the bias-corrected and accelerated 95% confidence interval; ap, association of overcommitment with
PsyCap’s components; by, association of PsyCap’s components with fatigue; ap x by, the product of ap and bo; BCa 95% Cl, bias-corrected and accelerated 95% confidence interval.

EER, effort-reward ratio; PsyCap, psychological capital.

ERR (17.20%) and overcommitment (37.69%) was respectively
higher than the mediation rates of resilience for ERR (12.71%)
and overcommitment (27.64%). A likely explanation is that
self-efficacy represents an individual’s confidence in ability to
fulfill a task successfully (57). When physicians are faced
with ERI and psychological and physical burden, low self-
efficacy physicians may not perceive enough personal capabilities
to perform successfully in complex undertakings (58). In
other words, physicians with low occupational stress are more
confident to do a good job and experience low levels of fatigue.
Therefore, self-efficacy played a more important role in assuaging
occupational stress and its effect on fatigue than resilience did.
In terms of resilience, it can enable individuals to play a positive
response to stressful environment and maintain physical and
mental health (59). Chaukos found that building resilience can

enhance concentration and coping skills and decline or prevent
the aggravation of fatigue (60). Hence, a high level of resilience
makes people able to recover from stressful experiences (like
occupational stress) and buffers the effects of occupational stress
on fatigue. Under the situation of ERI, it is feasible and effective to
develop self-efficacy and resilience in the professional population
like physicians for alleviating fatigue (61, 62).

Because PsyCap is developable, we suggest that the hospital
administration can evaluate the PsyCap of physicians and
implement targeted intervention. It is worth mentioning that
Luthans et al. proposed PsyCap intervention (PCI) model (63),
which provided guidelines in developing self-efficacy, resilience,
hope, and optimism. In PCI training, we might develop self-
efficacy by allowing physicians to experience success and
accomplish their personal goals through peer encouragement;
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also, we could improve resilience by encouraging physicians to
practice anticipating and addressing setbacks associated with the
personal goals setting or with other events in work. Furthermore,
bibliotherapy is a simple and inexpensive method that might
be applicable to Chinese physicians, by organizing bibliotherapy
workshops held in appropriate time in order to improve the
PsyCap and relieve occupational stress and fatigue (64).

The Chinese version of the FS-14 has been used in our
investigation, although Jing’s paper indicated that the 11-item
Chalder Fatigue Scale was superior than the FS-14 among the
general population (65). But in our sampling population, the
reliability tests showed that the internal consistency reliability of
FS-14 was better than FS-11, and the confirmatory factor analysis
confirmed that the validity of FS-14 is more satisfactory than that
of FS-11. The possible explanation for these discrepant findings is
that the fatigue performance of physicians is different from that
of the general population.

There are several limitations in this research that must
be revealed. Firstly, the cross-sectional design limited us to
derive causal conclusions between variables studied. Further
longitudinal studies are needed for extrapolating the causality.
Secondly, participations were limited to the public tertiary
hospitals in Liaoning, which did not represent all clinical workers
in China; thus, extrapolating our results to physicians who work
in other hospitals should be taken with caution.

CONCLUSION

Chinese physicians have high levels of fatigue. Age, educational
level, marital status, and shift patterns were significant indicators
of fatigue, and occupational stress was positively associated
with fatigue. Self-efficacy and resilience, two components of

PsyCap, were negatively associated with fatigue and could
mediate the association between occupational stress and fatigue.
This finding offers the recommendation that individual positive
psychological resources should be utilized and developed in
physicians to reduce the high level of fatigue. Under a high
level of occupational stress, development of PsyCap, self-efficacy,
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Managers are often charged with the responsibility of overseeing Workplace health
promotion (WHP) for which significant amounts of resources are laid aside yearly. While
there is increasing interest by employers to include WHP policies, studies show that
WHP implementation and uptake by employees still need to be improved upon. Given
that managers are part of organizational decision-making and implementation of new
policies, they serve as the bridge between workers and management. The aim of this
study is to investigate managers’ perceptions of employees’ WHP uptake as well as
challenges encountered by managers in the execution of their WHP-related tasks.

Method: This study is based on a qualitative method using semi-structured interviews.
Participants in the study were managers at medium and large-scale private companies in
Northcentral Sweden. To ensure that participating companies are comparable in terms of
structure and policy, only companies within the private sector were eligible to participate.
Furthermore, only one manager per company was interviewed. A total of nineteen
managers participated and the data generated were analyzed using content analysis.

Results: A total of three themes and nine subthemes emerged. The first theme deals
with factors at the individual level, subthemes include awareness of WHP, work-life
balance, and attitudes. The second theme comprises of factors related to the WHP
offer, subthemes were design of the WHP, supportive collaborators and financing of
WHP. The third theme deals with organizational factors, subthemes were the nature of
the organization’s operations, management as role models and resources and support
for managers. Results show that most of the challenges encountered by managers in
executing WHP were mostly at the organizational level.

Conclusion: Addressing modifiable factors at the individual and organizational levels
and those related to the WHP may improve WHP uptake among employees.

Keywords: workplace health promotion, managers, organization, employee, work-life balance
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BACKGROUND

The workplace is an important priority setting for population
health promotion due to the significant amount of time spent
at work (1, 2). Studies have shown the relationship between
health, sickness absence, productivity and the economic growth
of organizations including the importance of employee well-
being for the individual, the organizations and society at large
(2-4). These findings, coupled with various occupational health
policies (5), have contributed to increasing awareness among
employers regarding the implications of employee health (2).
There are thus diverse policies and significant financial resources
annually set aside for WHP (2, 6-8). Although most companies
have policies and resources in place for WHP, they may be
experiencing constraints in terms of implementation (6).

The Center for Disease Control and Prevention (CDC)
describes WHP as coordinated and comprehensive efforts to
enhance workers” health and safety (9). WHP strategies take the
form of programs and policies for improving the physical work
environment, minimizing risks at the workplace (9) as well as
policies and benefits to create a “culture of health” (10, 11).
Creating a culture of health often implies encouraging behavioral
change and the adoption of healthy lifestyles such as smoking
cessation, alcohol reduction, and increased physical activity, (10,
11). However, despite employers’ positive disposition to WHP
and the provision of wellness offers (12, 13), employees’ uptake
of WHP offers remains minimal (14, 15).

In Sweden, individual and group-based wellness offers aimed
at promoting healthy lifestyles (e.g., increased physical activity)
have been in workplaces since the 1970s (16). Depending on the
worksite, common WHP strategies may include an in-house gym,
monetary allowance (known as “friskvardsbidrag”) for individual
employees to engage in health promoting-activities outside of
the workplace. Another popular WHP offer in Sweden is the
“wellness hour” (i.e., employees may take 1h off work per week
to engage in health-promoting activities). Many of the offers are
aimed at encouraging increased physical activity among workers.
Physical activity is associated with general improvements in
health behaviors and lifestyles, improved productivity, improved
morale among employees, reduced absenteeism and economic
gains for employers (17-21). A common practice among Swedish
companies is the provision of monetary allowances to their
employees (22). The monetary allowance is non-taxable and can
be used for a range of specific activities e.g., membership at a
gym (23). Swedish employment laws stipulate that WHP benefits
should be provided to workers (23) however the amount and type
of what is offered may vary across companies. Some stakeholders
argue that non-uniform practices across sectors and professions
may result in inequalities in access and utilization of WHP (24).

Managers are often charged with the responsibility of WHP
in many organizations (25). They have a dual role as they
are part of organizational decision-making but also responsible
for the implementation of new policies (26) including WHP.
Managers have closer contact with employees and serve as the
link between workers and management. They play a vital role
in policy implementation and in achieving desired changes (27).
Unlike other forms of organizational policies, WHP involves an

effort to encourage healthy lifestyle behaviors among employees
(9). WHP is therefore sometimes perceived as an incursion
into employees’ private life and space, some stakeholders have
expressed ethical and moral concerns about WHP (28). Given
managers’ role, known constraints to WHP implementation (6)
and low levels of WHP participation among employees (14, 15),
this study aims to examine managers perceptions of factors
affecting employees’ WHP uptake. The study also intends to
identify possible challenges that managers encounter in their
WHP-related roles.

METHODS
Study Design and Participants

The study is based on semi-structured interviews to understand
managers perceptions of employees uptake of WHP offers
and possible challenges related to WHP implementation
encountered by managers. Companies were selected based on
size and geographical location, ie., only medium and large-
scale companies operating within the Northcentral region of
Sweden were eligible to participate. Small-scale companies,
defined as those having <50 employees (29), were excluded. To
ensure homogeneity in terms of policy and administration, only
companies in the private sector were eligible to participate. Over
50 companies that met the criteria for size and geographical
location were identified and initially contacted via email with a
detailed description of the project and objectives. A follow up
to the emails was later done through telephone calls, a total of
nineteen companies indicated interest to participate.

Only one manager (per company) responsible for WHP and
who has occupied that position for at least 6 months preceding
the interviews were eligible to participate.

Data collection was conducted between November 2016
and January 2017 by an experienced research assistant with
additional training specifically for this project. All interviews
were conducted at a convenient location in each manager’s
workplace. The average length of an interview was about 33 min,
the longest interview was 55 min. All interviews were recorded
and later transcribed verbatim.

Ethical Approval and Consent to

Participate

Ethical approval for the study was granted by the regional
ethical review board in Uppsala, Sweden. Before commencing
each interview, participating managers were provided with
information about the project and ethical aspects, including
their right to withdraw participation at any time during
the interview. Written consent was thereafter obtained, and
interviews conducted.

Data Analysis

The analysis method was inductive using content analysis. The
transcribed interview material was studied and interpreted to
identify patterns and themes and to have a deeper understanding
of different phenomena (30). Content analysis is useful for

Frontiers in Public Health | www.frontiersin.org

27

May 2020 | Volume 8 | Article 145


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Sigblad et al.

Managers’ Perceptions of Employees’ WHP Uptake

TABLE 1 | Example of the content analysis process from meaning units to themes, inspired by Graneheim & Lundman (31).

Meaning units Condensed meaning units Condensed meaning units Code Sub theme Theme

(Description close to the text) (Interpretation of the

underlying meaning)

“...time constraint is a problem, Lack of time to utilize WHP due to  Difficulty finding time for WHP Lack of time due Work-life Individual
people are of course at different having young children after work due to having children to having younger  balance factors
stages of life. We have many to care for after work children
employees who are parents of young
children, these tend to not use this
type of WHP offer because it is more
difficult for them to find the time.”
“...itis, of course, the amount of the Out-of-pocket additional Likely low WHP uptake if Amount of Financing of Factors related
monetary allowance that can be a payments depending on amount employees must augment WHP Monetary WHP to the WHP
hindrance...when you must add your  offered offers with significant amount of allowance offer
own (money)...” money provided
“The most important factor is time. Time constraints for WHP amid Managers view WHP as additional ~ Managers lack Resources Organizational
We are already experiencing quite a other responsibilities responsibility to their primary time for WHP and support factors
lot of time constraints and there is so roles. Adequate resources for tasks for managers

much else to do, but at the same time

executing WHP tasks (e.g., time)

we must think about (WHP)and
employee well-being.”

may therefore be lacking.

investigating similarities and differences and for presenting
results in a systematic and relevant manner (31).

The analysis was done in stages according to
recommendations by Graneheim och Lundman (31). The
first stage involved getting a holistic perspective of the data
material, followed by the identification of meaning units
related to the aim and objectives of the study. The text was
then condensed to capture keywords and concepts that could
systematically be marked as codes. To separate the content
in the individual codes, they were compared for similarities
and differences, similar codes were grouped and sorted into
subthemes. Subthemes with similar contents were used to create
main themes that reflected the meaning units (31).

RESULTS

A total of 20 managers, consisting of ten women and nine
men aged between 36 and 66 years, were interviewed. They
were mostly from construction, health care, food, and retail
sectors. One of the interviews had to be excluded due to
non-conformity to inclusion criteria. The results are therefore
based on nineteen interviews, fourteen of these were from large
scale companies and five from medium-sized companies. The
participants had various job titles and roles such as Human
resources (HR) manager, HR- specialist, HR- partner, personnel
manager, and branch manager. Results from the interviews
showed that participants generally believed that a good WHP
plan contributes to a company’s attractiveness. Various factors
were however identified as affecting employees’” uptake of WHP
offers. Three themes and nine subthemes were identified. The
main themes were individual-level factors, factors related to the
WHP offer and factors at the organizational level. Managers
encounter challenges in their WHP-related roles, but these were
mostly at the organizational level. See Tables 1, 2 below for a
summary of the data analysis process and themes, respectively.

TABLE 2 | Showing themes and sub-themes.

Individual factors WHP offers Organizational factors
- Awareness of WHP - Design of the WHP - Nature of the
- Work-life balance - Supportive organization’s
- Attitudes to WHP collaborators operations
- Financing of the WHP - Management as role
models

- Resources and
support for managers

Individual Factors

Awareness of WHP

Lack of awareness, often observed by managers through
frequent requests for information, is common among new
employees and younger staff. Below is how one manager
described it:

”...1 believe that certain individuals are not aware of how much
(monetary allowance) is available to staff and if wellness packages
exist in the first place. We often notice this since we employ many
people, many youths actually...” (Respondent 20).

Regular and systematic information dissemination is important
to counter uncertainty and lack of knowledge regarding the
availability and administration of WHP offers. Some participants
address the problem by “marketing” WHP offers during staff
meetings, managers meeting, performance reviews, monthly
newsletter, intranet and information brochures.

” We have made it a recurrent point of discussion at all our
departmental meetings. We talk about the importance of utilizing
it... think we market it fairly well...” (Respondent 18).
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Some managers actively worked toward increased uptake
of WHP through coaching, reminders, encouragement and
personally inviting employees to try.

"We can encourage them by visiting the worksites during staff
meetings and talk about it.. . otherwise, I think that motivation and
coaching in leadership are also about working more with health
promotion and to get them to utilize WHP offers” (Respondent 3).

Work Life-Balance

Most of the managers interviewed believe that individual
employee’s uptake of WHP offers depends on their life situation.
Time constraints and tiredness were named as likely barriers:

7 ... time constraint is a problem, people are of course at different
stages of life. We have many employees who are parents of young
children, these tend to not use this type of WHP offer because it is
more difficult for them to find the time.” (Respondent 5).

” ... for the wellness hour, it has been a case of me...skipping it if
I have a lot to do. I do not use it because I have so much to do...”
(Respondent 15).

In companies where wellness hour is offered, employees have the
option to close early from work, many managers allow flexibility
to boost uptake.

Attitudes to WHP

Employees’ individual attitudes and disposition to WHP may also
result in low uptake of WHP offers. Specific examples named
by managers include negative mindset, excuses, laziness, low
commitment, declining interest, lack of motivation for necessary
behavioral changes, non-prioritization of own health, and WHP.

”...certain people are interested in this type of activity if I may say
so. And some are less interested. . . it may, of course, be connected to
the individual’s lifestyle.” (Respondent 20).

Employees who are convinced that they get enough physical
activity in their daily commute to work and other motion may
question the need for utilizing WHP offers. As one manager
puts it:

7 ...they (employees) think yes..., but do I still need to work out
or use the exercise bicycle if I walk up 3 km a day? It’s kind of not
necessary, they say. They also think they get the needed physical
activity from working” (Respondent 17).

Factors Related to the WHP Offer

Design of the WHP

Several elements related to the design and administration of
the WHP offer were identified. A participatory approach, i..,
management’s positive attitude to and support for staff initiatives,
is believed to increase participation and foster improved relations
between managers and staff. Managements sensitivity and
responsiveness to individual employees’ needs is important. They
can, for example, conduct a survey to find out the types of
wellness packages that are of interest to employees.

7 ...One must, first and foremost, listen to the employee, what
they want, what they think or feel. Decisions should be based on
these. It is after all the employees that should be in focus since
they are the ones who will eventually utilize the wellness offers...”
(Respondent 18).

It appears that WHP packages designed as group activities among
coworkers often facilitate uptake because coworkers inspire and
motivate one another. Examples of group activities are steps-
count competition, team activities, recreational activities as well
health-themed retreat away from the work environment.

7 ... this type of step-count competition where all our 24 000
employees participate...it has shown effects just from last year
till this year...just this wellbeing and people losing weight, feeling
better and so on...” (Respondent 17).

” So, a combination of one being able to use their wellness
allowance individually ...and additional group activities just like
the company does, makes more people start. And it has, from
an organizational point of view, felt like an incredible success
on our part...it has been a combination of (WHP offers at) the
individual level... and group level, it has increased uptake” ...
(Respondent 18).

Some managers stressed the need for inclusiveness i.e., WHP
should be available to all workers irrespective of their
employment status

”...we do not differentiate, every worker gets their WHP monetary
allowance, irrespective of whether I am part-time or permanent
staff, I get the same WHP allowance” (Respondent 14).

Supportive Collaborators

Enlisting the help of external and internal supportive
collaborators were judged as positive for improving uptake of
WHP offers. Examples of external collaborators are wellness and
fitness centers, health coaches, personal trainers, occupational
health consulting firms. These partnerships become relevant for
wellness-themed organizational meetings and activities, on-site
fitness training and lectures on health and wellness.

7 ...(we) have a gym chain that is connected to wellness
allowance. .. we have had that in a project. Personal trainers and
fitness experts from the gym chain were at our worksite to inspire
and speak about what one can do...” (Respondent 10).

”... we had a wellness intervention in which we got an occupational
health consulting firm to come to our worksite and conduct this
kind of tests, fitness test as it is called...the result is that we have
2-3 additional employees who now train and engage in physical
activities more regularly” (Respondent 9).

For best results, external collaborators should not be located
too far away and should offer a wide range of alternatives for
employees to choose from. Unfortunately, employees in smaller
cities are often unable to access WHP offered by collaborators
whose facilities are concentrated in large cities. Moreover, the
routine for companies who offer a fixed monetary allowance is
that employees make out-of-pocket payment, but get a refund
up to the amount offered by the company. To avoid the extra
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financial burden of out-of-pocket payments, managers suggest
delivering WHP offers through systems and portals that are easy
to access, especially those connected to wellness centers.

Internal collaborators were in the form of “Health Peer
Educators.” These are employees in the same organization who
volunteer to disseminate information about WHP offers. They
plan activities aimed at getting colleagues interested in WHP and
keeping them motivated to utilize WHP offers.

>

> ...we have about 30-35 health peer educators who are also
part of our health council. Their role is to spread information
regarding what activities we have, spread information about
wellness allowances. .. initiate and participate in activities...”
(Respondent 16).

Some managers were critical of the lack of systematic evaluation
and follow-up of WHP interventions:

”... We have no follow-up whatsoever, we simply get a receipt that
(the employee) has paid. But the question is: does he really go for
these activities or are we simply giving money to the gym? Has it
added any value to us as a company? So, it is a bit questionable that
we do not have any follow up whatsoever” (Respondent 16).

Financing of WHP

According to managers, low uptake was common for WHP offers
for which employees must make an additional out-of-pocket
payment. Managers reported getting regular requests from staff
for an increase in the fixed-rate monetary allowance offered,
uptake seem to improve when the amount was increased.

»

...it is, of course, the amount of the monetary allowance that
can be a hindrance. .. when you must add your own (money)...”
(Respondent 15).

An increase in the subvention offered to employees led
increased WHP uptake at one of the participating worksites:

”... the amount was increased by 300% so that we have a fairly large
amount of money, one can then appreciate the benefit of utilizing
the allowance. It covers yearly membership at a fitness center, and it
covers quite a lot, therefore there has been an increase in employees’
interest to utilize it, I think” (Respondent 14).

”...we created better economic conditions for employees to be able
to purchase membership at fitness centers or swimming centers or
whatever else. This is because I think financial constraint is often
the problem ...” (Respondent 15).

On the contrary, one manager believed that it is a positive
approach to offer only subsidized WHP offer, that way employees
can complete with own funds:

... I always believe in people having to pay a little (for WHP). It
means they will be more committed to the services purchased (e.g.,
gym membership)” (Respondent 18).

Organizational Factors

Nature of the Organization’s Operations

Factors such as irregular working hours, strenuous tasks, job
description and non-uniform organizational structures across
branches may limit employees” uptake of WHP offers:

"Actually, it is the nature of the company’s operations that demand
that I have such and such role or such position... makes it difficult
for me to choose the wellness hour. .. it is clear that your role or
position can be a limitation” (Respondent 6).

”...one of the biggest barriers is that we are mobile, we never work
within four walls, it keeps changing...” (Respondent 9).

Suggestions to address barriers include the provision of on-site
gym and duty rosters that accommodate participation in WHP
even during working hours:

7 ... this might sound stupid, but I think the only way out is to
incorporate wellness into working hours. . . i doubt we can make this
work if it is not within working hours” (Respondent 16).

” concerning that, if every company should own a gym or a treadmill
or exercise bikes at the work site...it would be easier to engage
in physical activity. Or having a fitness center very close by to the
company” (Respondent 18).

Management as Role Models

Managers believed that top management’s uptake of WHP
offers would set a good example and encourage employees
to utilize theirs. By utilizing WHP offers, top management
staff would reinforce the importance of health promotion and
show their readiness to influence the entire organization in the
right direction.

”...a lot has to do with being a role model, to be an ambassador for
what is available. .. because if I, as boss, utilize and speak well of
available wellness offers then the information will spread through
the entire organization and the wellness offers will be viewed as
good...” (Respondent 15).

7 ...s0, I think that top management has to view it (WHP) as
important and there must be follow up too...more resources will
be put in place if top management considers it as important”
(Respondent 16).

Resources and Support for Managers

Time constraint, the responsibility to convince top management
and the constant need to provide proof that investing in WHP
can result in measurable economic gains for the company are
major barriers encountered by managers.

” The most important factor is time. We are already experiencing
quite a lot of time constraints and there is so much else to do,
but at the same time we must think about (WHP)and employee
well-being” (Respondent 7).

” In fact, one must calculate and show in figures the whole time, it
is always the economy first. We must always show them the costs
and long-term benefits in clear detail...they must understand that it
is better to invest in health promotion rather than rehabilitation.
We must show the top management these things in figures”
(Respondent 3).
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Respondents raised the need for companies to have a managerial
position that deals mainly with WHP. A manager with such a
role must possess a holistic view and understanding of WHP,
must have adequate time for WHP and support function for
management in their decision-making.

”...I think it has a lot to do with the fact that one has never
before had a human resource function with a holistic view of
the organization ...It is important to have an overall health
coordinator who deals with health and health promotion issues...”
(Respondent 3).

Some respondents spoke about the need for sending managers
on training courses so that they may improve their knowledge
of occupational health promotion. Training will ensure that
managers have enough skills for motivating and supporting all
categories of employees, including those with diverse needs.

” The most important thing is training for managers so that they
are well-equipped to get out the best in their workers. .. and how to
improve as leaders...” (Respondent 3).

DISCUSSION

This study investigated managers’ perceptions of factors affecting
employees’ uptake of WHP offers. Three themes and nine sub-
themes were identified, i.e., factors related to the individual
(with sub-themes: awareness of WHP, work-life balance and
attitudes); those related to the WHP (sub-themes: design and
implementation of WHP, supportive collaborators, and financing
of WHP) and factors at the organizational level (sub-themes:
nature of the organization’s operations, management as role
models and resources, and support for managers).

Although an individual’s autonomy in decision making is an
important ethical principle in health promotion (32), identifying
individual-level barriers and addressing them are important
for improving WHP uptake. Lack of awareness and negative
attitudes are modifiable factors that may improve uptake without
infringing on employee’s autonomy. Issues of work-life balance,
such as the time constraints experienced by employees with
diverse life situations, are crucial for uptake. Work-life balance
is used to describe the impact of work and family life on
working individuals. The concept has its history in policy efforts
to reduce the effects of gender inequalities and low female
labor participation due to caring for young children (33). The
concept is now used more commonly in recognition of the
various meaning of family challenges beyond caring for children.
According to Kossek et al. (34), employers can work toward a
sustainable workforce by taking into cognizance the relationship
between employees’ well-being and work-life balance. To address
individual-level factors, managers in this study adopted various
strategies such as flexible “wellness hour,” targeted information
dissemination, site visitations, individual coaching and creating
opportunities for employees to ask questions during staff
meetings. These are laudable strategies as research has shown that
employees’ engagement in WHP improves when they perceive
strong organizational support and involvement (35).

Factors related to the WHP offer were WHP design,
supportive collaborators and financing. A participatory
approach, that encourages and supports employees WHP
initiatives, was viewed as a key factor for improving WHP
uptake. A possible explanation is that employees’ initiatives may
reflect their actual needs rather than what management perceives
as important. According to the Centers for Disease Control and
Prevention (36), effective WHP is built on a continuous process
of needs analysis, priority setting, planning, implementation,
and evaluation. Our finding is in line with those of Kilpatrick,
Blizzard, Sanderson et al. (37), who found that participation
in WHP was higher among workers who felt consulted and
those who perceived other colleagues as engaged and interested
in WHP.

The success of WHP was perceived to be partly related to
external and internal collaborators and optimal administrative
systems for WHP. Supportive external collaborators are, for
example, employee assistance program providers (EAP), fitness
chains, wellness companies, among others. Many of these
external collaborators have portals that offer employees easy
access and a variety of activities to choose from. However,
although engaging external collaborators was generally viewed
as an enabling factor, managers believed that the success
rate is dependent on the type of collaborator, the range of
activities provided and the location of the WHP. Many of
the managers reported that their company’s current external
collaborators mostly had facilities in larger cities. This is
problematic for employees residing in or working in branches
located in smaller towns, they may find it difficult to access
or participate in activities located far away. A recommendation
is that large corporations with branches in both large and
small cities, but who operate a centralized WHP policy may
have to decentralize certain aspects of their WHP policies and
structure. Without proper evaluation, it is difficult to judge the
efficiency of external collaborators. Managers were critical about
the continued engagement of external collaborators without
regularly evaluating outcome or impact. In a study by Compton
& McManus (38), it was found that the non-evaluation of external
collaborators is a general problem and must be addressed.

The effectiveness of strategies to create a culture of health and
good communication at workplaces (39) was further confirmed
in the present study. Apart from managers strategies to spread
information, some companies have employees who volunteer to
be on the organization’s health council as “health motivators.”
They help to raise awareness about health and WHP by spreading
information to their colleagues. Although information may be
available on company websites and WHP portals, employees are
less likely to seek out such specific information. The creation of a
health motivator role is, therefore, an innovative way to ensure
adequate information dissemination and keeping employees
motivated to achieve the organization’s WHP goals.

Findings from the interviews showed that how WHP
is financed is important for uptake. According to Swedish
employment laws, WHP benefits should be provided to workers
(23) but the amount and type of what is offered vary across
companies. A common practice among employers is the
provision of monetary allowance for individual employees to
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engage in a health promotion activity of their choice. The tax
agency provides a list of a wide range of activities on its website.
Managers had opposing views about the role of partly financed
WHP offers requiring out-of-pocket payment by employees.
While some managers viewed this as a barrier (i.e., financial
constraints will result in low uptake), others considered it as an
enabling factor (i.e., out-of-pocket payment by employees will
lead to increased uptake and commitment to WHP). It is unclear
whether these contrasting views are as a result of individual
differences between managers or due to contextual differences
in the workplaces they represent. Contextual differences such as
the size of the monetary allowance and therefore, the amount of
out-of-pocket-payment to be made, may be responsible for the
differences in opinion among managers.

Unfortunately, the above variation may create possible
inequalities in WHP offers and consequently uptake among
employees in different organizations, sectors, and professions.
Such inequalities may be larger when comparing larger
organizations with smaller organizations (6). Although the
size and financial capacity of individual companies must
be taken into consideration, the importance of a systematic
and continuous process of needs assessment, priority setting,
planning, implementation, and evaluation cannot be ignored
(36). The assumption that out-of-pocket payment to complement
monetary allowance is positive for uptake may reflect a general
approach to WHP. Employers probably design WHP based on
an assumption that they know employees’ needs and without
consulting the employees. A participatory approach when
designing WHP is useful for focusing on areas identified by
employees, which is likely to improve uptake.

Although individual factors and factors related to the WHP
were identified, it appears that organizational factors were crucial
to what happens at the individual and WHP levels. For example,
the finding that many managers still struggle to convince top
management about investing in WHP probably suggests a
lack of understanding of the importance of WHP among top
management in some organizations. It also appears that despite
growing awareness and interest for WHP among employers, they
are probably hesitant to invest in WHP beyond a certain basic
level. It is also likely that some employers do not view WHP
to include life outside of the workplace or as encompassing
psychosocial health and well-being. Likely reasons could be due
to a narrow perception of WHP to only mean on-site strategies
like accident reduction, a notion that has been observed especially
in rural settings (40). Similarly, some managers lack adequate
organizational support and resources for WHP (e.g., time and
training). Challenges faced by managers may be better addressed
if management is interested in developing a well-structured and
goal-driven WHP policy. Many of the managers have come to
understand the importance and intricacies of WHP to the extent
that they suggest the creation of managerial positions with a
specific focus on WHP.

Managers need adequate training and skills for the successful
execution of WHP related tasks. Other organizational level
challenges faced by employees include irregular working hours,
strenuous and limiting job tasks, jobs that involved high
mobility, non-uniform organizational structure in many large
corporations. Strategies suggested to address such barriers

include permitting wellness activities during working hours and
flexible work scheduling among others. The above suggestions
from managers can only be considered if top management
has the right perspective concerning WHP i.e., what it is and
how it works. The concept of health-promoting leadership is
thus an emerging term that describes leadership behaviors for
health-oriented organizations (41). According to Erikson (41),
health-promoting leadership includes the systematic health-
oriented development of the physical and psychosocial work
environment. Some previous studies have shown that the
success of WHP intervention depends, not only on the
structure of the intervention provided but also on organizational
involvement (19, 42).

Although WHP offers are common in Sweden, this study
is one of the few that have explored factors related to
employees” uptake of WHP from managers’ perspectives, as well
as challenges encountered by managers responsible for WHP.
Some methodological issues are worth highlighting. The study
is based on interviews of a convenient sample of managers
from organizations willing to participate in the study, results are
therefore not generalizable. As only private organizations were
included in the study, it is likely that WHP in the public sector
works differently compared to the private sector. Moreover,
considering that managers had differing opinions regarding
certain issues, an analysis of factors likely to explain this
difference would have been appropriate. For example, it would
be relevant to see if the differences in opinion were associated
with gender, age, years of experience, the size of their company,
the type of WHP offered, just to name a few. Overall, this
study provides an insight into WHP uptake among employees
in private medium and large-scale companies, challenges faced
by managers and modifiable factors to address challenges and
improve uptake.

CONCLUSIONS

Findings from this study show that employees’ uptake of
WHP offers can be improved by addressing certain factors.
To address factors at the individual level, organizations should
regularly inform employees about WHP offers. This will increase
awareness, generate interest and keep employees motivated.
The wellness-hour and increased flexibility around it may be
a good strategy to address constraints related to work-life
balance. Further research is however needed to investigate its
effectiveness and impact. The design and delivery of WHP can
be improved by adopting a participatory approach and regular
evaluation of WHP practices. A regular evaluation will ensure
that organizations are able to measure outcomes, identify areas of
unmet need and improve where necessary. To prevent exclusion
and inequality in access to WHP, there should be alternatives
for small-town dwellers who may be unable to access city-based
WHEP facilities. Another example is to determine the implications
of WHP financing and employees’ out-of-pocket payments and
how they affect WHP uptake. At the organizational level, the
role of providing adequate training and support in terms of
resources and time for managers can not be overstated. WHP
should not be treated as a side responsibility in addition to
managers primary role. For effective implementation, enough
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time and resources should be allocated to managers. Management
should show interest by also utilizing WHP and ensuring that
WHP designs match the nature of the company’s operations. For
example, “a one-size fits all” kind of approach will be ineffective
in organizations with many workers whose job tasks involve high
mobility outside of the office.

In conclusion, WHP is a common feature of many Swedish
workplaces. Given the amount of resources annually spent on
WHP, the need for establishing evidence (or lack of it) for WHP’s
effectiveness and impact can not be overemphasized. Further
research that uses other methods and includes diverse participant
categories e.g., the public sector is warranetd if results are to be
generalized to the rest of the population.
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Background: As experts studying occupational health psychology know, low level of
work engagement leads to higher turnover intentions. Some researchers have put a focus
on the association between organizational support and work engagement. However, little
has been done concerning the mediating effect of psychological capital (PsyCap) on
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Methods: A cross-sectional study has been carried out from November to December
in 2017, in Liaoning Province, China. The questionnaire consists of Survey of
Perceived Organizational Support, the Utrecht Work Engagement Scale, Psychological
Capital Questionnaire, and demographic and working variables. The self-administered
questionnaires were distributed to 1,009 doctors. Effective responses were collected
from 836 participants (82.85%). Hierarchical multiple regression and the asymptotic and
resampling strategies were used to examine the association between POS and work
engagement mediated by PsyCap.

Results: After controlling the demographic and working variables, POS was positively
related to vigor (3 = 0.402, P < 0.01), dedication (B = 0.413, P < 0.01), and absorption
(B = 0.373, P < 0.01). Psychological capital was positively associated with vigor (3 =
0.442, P < 0.001), dedication (8 = 0.413, P < 0.001), and absorption (8 = 0.395, P <
0.001). Thus, PsyCap [a x b = 0.1895, bias-corrected and accelerated 95% confidence
interval (BCa 95% CI) = 0.1524, 0.2290]; a x b = 0.1517, BCa 95% CI = 0.1180,
0.1875; a x b = 0.1693, BCa 95% CI = 0.1299, 0.2099] significantly mediated the
association between POS and vigor, dedication, and absorption, respectively.

Conclusion: There was a low level of work engagement among Chinese doctors.
Perceived organizational support could indirectly improve vigor, dedication, and
absorption, partially through mediator PsyCap. Perceived organizational support
intervention, education, and training in PsyCap should be carried out to cope with
work engagement.

Keywords: Chinese doctors, work engagement, perceived organizational support, psychological capital,
mediating effect
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INTRODUCTION

Work engagement is defined as an active, substantial, and
job-relevant status of spirit (1). It consists of three subscales:
vigor (i.e., always keep energetic work), dedication (i.e., actively
and enthusiastically involved in the work), and absorption
(i.e., totally focus on one’s work) (2). Low work engagement
among a large proportion of practitioners could generate a
negative attitude toward their work (3). Around the world,
low work engagement is a serious problem among all types
of occupational groups, especially to the doctors (4-6). In
China, shortage of doctors is a common phenomenon in the
hospitals, which probably leads to overfatigue (7) and even
low level of work engagement. The number of doctors was
2.83 million in 2017 in China, indicating the doctor-patient
ratio is 2.44 doctors for 1,000 patients (8). This ratio is
immensely lower than the ratio of 9.8 in high-income or the
ratio of 4.45 in middle-income countries (9). More seriously,
doctors in China complain about being in highly intensive work
and in enormously stressful environment. Approximately 94%
doctors work more than 8h per day in China. One-quarter of
doctors work more than 12h per day without corresponding
recompense. Most doctors must work on national holidays,
who have not received contractually required income (10). In
addition, doctors are often overworked. They have frequent
night shifts, lots of daily consultations, and even hundreds of
patients 1 day. This undoubtedly increases their occupational
prevalence and undermines their work engagement compared
with nurses and other occupations (4, 5, 11-13). Even worse,
low work engagement may damage the job motivation and
job enthusiasm of doctors and then exacerbate job burnout
and turnover intentions (6, 14-16). Ultimately, a low level of
work engagement has a negative impact on doctors mental
health and medical service quality (2). On the contrary, a
high level of work engagement could promote doctors” working
performance, contentment, and psychological health (17-19).
Loerbroks et al. (2) research demonstrates that improving
doctors’ work engagement, particularly vigor and dedication, are
related to better patient care. Therefore, work engagement of
doctors in China needs further research.

A low level of work engagement dramatically impacts
physical and psychological health, the quality of life, and
the health service of the doctors. It is essential to find
positive psychological resources to manage this adverse
effect. Doctors are usually rewarded for providing excellent
medical services. In the work, perceived organizational
support (POS) could be maintaining an employee’s feelings.
Perceived organizational support relates to the degree that
the organization treasures his/her contribution and concerns
with his/her well-being (20). It appears through encountering
benefits to employees taken by the organization. Perceived
organizational support is also a vital element of the social
interaction. It means employees trust that the organization will
provide encouragements and value their achievements, and the
organization trusts that employees will perform excellently at
work (21). Empirical studies have shown that low POS leads
to negative work attitude and performance. Low POS also

negatively influences mental health and employee engagement
(20, 22-24). Especially in hospitals, low POS results to bad
consequences in doctors, such as frequent absenteeism, reduced
productivity, and separation (20, 25, 26). Furthermore, it may
have a negative impact on the quality of medical services.
Perceived organizational support was found to be a positive
factor relating with work engagement in professional managers
and nurses before (11, 27, 28). Hence, improving POS may
be a kind of means for promoting the doctors’ professional
performance (20).

Psychological science is becoming increasingly important at
all aspects of society. Because POS has been explored at the
organizational aspect, it is also an interesting topic to enhance
the doctors’ work engagement at the personal aspect. The
psychological factors at the personal perspective can enrich
interventions in the future. Based on the results of many
previous studies, a vital notion derived from organizational
psychological behavior is psychological capital (PsyCap). It is
a positive resource and psychological force against “doctor
pressure and resignation” (29-33). As an exploitable human
resource, PsyCap can be suitably developed through training
and intervention programs (34). As people become increasingly
aware of the significance of positive psychological resources,
organizations seek to promote physical and mental health of
doctors via reinforcing psychological resources (35). In recent
years, some studies have shown that PsyCap relates to POS
and work engagement in nurse and staff (11, 29), while PsyCap
is connected with professional identity among Chinese doctors
(33). For instance, raising PsyCap has positively to do with
POS and work engagement (11, 36). Additionally, a previous
review presents that POS could influence work engagement
through PsyCap but lacks empirical research (34). Nevertheless,
to the best of our knowledge, PsyCap has not been entirely
certified as a mediator between POS and working engagement,
particularly among doctors in the Asian countries. Therefore,
we want to add psychological resources to the model of doctors’
work engagement and to explore the mediating role of PsyCap in
“organization” and “individual.”

PURPOSE OF THE STUDY

Based on the research presented above, this study explored the
potential mediating role of PsyCap on the association between
organizational care and employee mentality. We try to explore
the role of PsyCap on the relationships between POS and work
engagement (vigor, dedication, and absorption) among Chinese
doctors (Figure 1). Four hypotheses were proposed:

Hypothesis 1: Perceived organizational support is
positively associated with work engagement (vigor, dedication,
absorption) (path c).

Hypotheses 2 and 3: Psychological capital is positively related
to POS (path a) and work engagement (vigor, dedication,
absorption) (path b).

Hypothesis 4: The effects of POS on work engagement
(vigor, dedication, absorption) are partially mediated by
PsyCap (path ¢).
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FIGURE 1 | Theoretical model of the mediating role of PsyCap on the association between POS and work engagement. c: association of POS with vigor, dedication
and absorption; a: association of POS with PsyCap; b: association between PsyCap and vigor, dedication, and absorption after controlling for the covariates; c':
association of POS with vigor, dedication, and absorption after adding PsyCap as a mediator; ¢ = ¢’ + ab. POS, perceived organizational support; PsyCap,
psychological capital.

MATERIALS AND METHODS

Ethics Statement
All participants filled in the informed written consent voluntary

and anonymous. The study was performed in accordance with
the Declaration of Helsinki, and the protocol was approved
by the Committee on Human Experimentation of China
Medical University.

Study Design and Sample

This cross-sectional study was conducted from November to
December in 2017, in Liaoning Province, China. Liaoning
province has 14 cities, 57 tertiary hospitals, and 98,985 doctors
in 2017 (8). Tertiary hospitals need more than 500 beds in China
(37). Based on geographic division, we selected doctors from five
cities and randomly chose one tertiary hospital in each city. Then,
we randomly selected ~200 doctors from each hospital. With
acquiring informed consent written by participants, the self-
administered questionnaires were distributed to 1,009 doctors.
Eight hundred thirty-six doctors provided effective answers
(effective response rate, 82.85%).

Demographic Characteristics and Working

Characteristics

Demographic characteristics included gender, age (years), marital
status, and educational level. “Age (years)” was classified
as <30, 31-40, and >41; “Marital status” was classified
as single/widow/divorced/separated and marriage/cohabitation;
“Educational level” was classified as junior college or lower,
college, and postgraduate or higher. Working characteristics
included professional title and monthly income (RMB, yuan);
“Professional title” was classified as junior, intermediate, and
senior; “Monthly income (RMB, yuan)” was classified as <4,000
yuan, 4,000 to 8,000 yuan, and >8,000 yuan.

Measurement of Work Engagement

The Utrecht Work Engagement Scale (UWES) was used to
assess work engagement. It has three subscales and 17 items,
which are vigor (6 items), dedication (5 items), and absorption

(6 items) (11). All items range from 0 (never) to 6 (always),
and the total score of each dimension was valued by summing
scores of each dimension (38). Higher scores indicate high-level
work engagement. The Chinese version of UWES is practiced in
many Chinese occupational groups. It has satisfactory reliability
and validity (39, 40). In this study, Cronbach a coeflicients for
vigor, dedication, absorption, and the UWES scales were 0.848,
0.867, 0.835, and 0.943, respectively. The confirmatory factor
analyses for the UWES were RMSEA (root mean square error
of approximation) = 0.052, CFI (comparative fit index) = 0.979,
GFI (goodness-of-fit index) = 0.962, AGFI (adjusted goodness-
of-fitindex) = 0.931, TLI (Tucker-Lewis index) = 0.966, and NFI
(normed fit index) = 0.970.

Measurement of POS

A 9-item scale of the Survey of Perceived Organizational Support
(SPOS) was used to evaluate POS (20). All items were scored
from 1 (strongly disagree) to 7 (strongly agree). Higher POS
needs higher scores. The short-version SPOS is practiced in many
Chinese occupational groups. It has satisfactory reliability and
validity (23, 24). In this study, Cronbach o coefficient for the
SPOS scale was 0.883. The confirmatory factor analysis for SPOS
were RMSEA = 0.045, CFI = 0.991, GFI = 0.982, AGFI = 0.968,
TLI = 0.987, and NFI = 0.985.

Measurement of PsyCap

Psychological Capital Questionnaire (PCQ) was used to examine
PsyCap, which has 24 items (41). All items were scored from 1
(strongly disagree) to 6 (strongly agree). Higher PsyCap needs
higher scores. Numerous Chinese researches have used the
Chinese version of the PCQ and have excellent reliability and
validity (42-44). In this study, Cronbach o coefficient for PsyCap
scale was 0.934. The confirmatory factor analyses for PCQ were
RMSEA = 0.049, CFI = 0.962, GFI = 0.940, AGFI = 0917,
TLI = 0.951, and NFI = 0.945.

Statistical Analyses
The demographic and working variables were described with
mean =+ SD. Differences of the mean value of work engagement
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in different groups were tested by t test or one-way analysis
of variance. Pearson correlation analysis was used to assess
correlations among continuous variables. The validity of the
scales was tested by confirmatory factor analysis. In this study,
multicollinearity was not an issue in the estimate because
of variance inflation factor values <10. Hierarchical multiple
regression was applied to explore the mediating effect of PsyCap
in the association between POS and work engagement. All
variables in univariate analysis (P < 0.05) were entered: Step 1,
adding covariates demographic and working variables (gender,
age, and professional title); Step 2, adding independent variable
POS; Step 3, adding mediation PsyCap. As shown in Figure 1, in
Steps 1 and 2 after adjusting for covariates, the purpose was to
test whether POS has an effect on work engagement (the ¢ path).
In Step 3, the purpose was to explore the mediation of PsyCap. If
the effect of POS on work engagement (¢’ path coefficient) in Step
3 was smaller than the ¢ path coeflicient in Step 2, PsyCap was
likely to be considered to have a partial mediating role (45, 46).
Asymptotic and resampling strategies were used to examine
PsyCap as potential mediator in the association between POS and
work engagement (vigor, dedication, and absorption) based on
5,000 bootstrap samples. The bias-corrected and accelerated 95%
confidence interval (BCa 95% CI) was estimated for mediation,
and a BCa 95% CI excluding 0 indicated a significant mediating
role (37). All the above analyses were conducted using IBM SPSS
Statistics 21.0 (IBM, Asia Analytics Shanghai, China) and IBM

AMOS 21.0 (IBM, Asia Analytics Shanghai, China) statistical
software for Windows. Two-tailed P < 0.05 was viewed as
statistically significant in this study.

RESULTS

Demographic and Working Characteristics
of Subjects of Work Engagement

Demographic and wok characteristics of participants and
comparisons on vigor, dedication, and absorption are shown
in Table 1. The score of absorption in women’s group was
significantly higher than that in men’s group (P < 0.01).
The scores of vigor, dedication, and absorption in the senior
professional title group were significantly higher than those in
junior and intermediate groups, respectively (P < 0.001).

Correlations Among Study Variables
Correlations among study variables are shown in Table 2.
The mean age of our sample was 36.55 (SD = 7.31) years,
and the mean scores of vigor, dedication, and absorption
were 23.82 (SD = 8.00), 21.74 (SD = 6.86), 24.85 (SD =
8.00), respectively. Age was positively correlated with PsyCap.
Perceived organizational support was positively connected with
PsyCap. Perceived organizational support and PsyCap were
positively connected with vigor, dedication, and absorption
among Chinese doctors.

TABLE 1 | Demographic and working characteristics of subjects and comparisons on vigor, dedication, and absorption.

Variables n (%) Vigor Mean +SD F/t P  Dedication Mean &= SD F/t P  Absorption Mean = SD F/t P

Gender 0.472 0.637 1.856 0.064 2.752 0.006
Men 285 (34.1) 23.64 +8.32 2113+ 7.12 23.74 +£8.79
Women 551 (65.9) 23.92 +7.84 22.06 + 6.70 25.42 + 7.50

Age (years) 1.637 0.195 1.175 0.309 1.948 0.143
<30 162 (19.4) 2401 £7.44 21.72 £5.99 24.30 £7.48
31-40 467 (55.9) 23.41 £ 8.09 21.48 £7.09 24.68 +£7.92
>4 207 (24.8) 24.60 £ 8.19 22.35 £ 6.94 25.77 £ 8.562

Marital status 0.507 0.613 0.021 0.983 0.224 0.823
Single/widow/divorced/separated 148 (17.7) 2413 +£8.16 21.75+6.78 24.98 + 7.58
Marriage/cohabitation 688 (82.3) 23.76 £ 7.97 21.74 + 6.88 24.82 + 8.09

Educational level 1.715 0.181 2.743 0.065 1.980 0.139
Junior college or lower 60 (7.2) 25.26 £ 8.59 23.03 £7.30 25.56 £ 9.19
College 138 (16.5) 22,99 + 7.34 20.70 £ 7.12 23.65 + 8.11
Postgraduate or higher 638 (76.3) 23.87 £ 7.99 21.84 £ 6.74 25.04 +7.84

Professional title 9.755 0.000 9.120 0.000 7.688 0.000
Junior 300 (35.9) 24.27 + 7.56° 22.21 + 6.40P 24.68 + 7.46°
Intermediate 401 (48.0) 22.73 £8.12 20.80 £ 7.11 2417 £8.30
Senior 135(16.1)  26.08 +8.102 23.50 + 6.682 27.24 +£7.832

Monthly income (RMB, yuan) 0.393 0.675 0.578 0.556 0.857 0.425
<4,000 80 (9.6) 2417 +£7.82 21.75 +6.21 24.94 + 7.65
4,000-8,000 286 (34.2) 23.49 + +8.02 21.39 + 7.04 24.35 + 7.68
>8,000 470 (56.2) 23.97 +8.03 21.95 + 6.83 2513 +£8.25

abSignificantly higher compared with intermediate group, P < 0.001.

SD, standard deviation.
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TABLE 2 | Correlations among study variables.

Variable Mean + SD 1 2 3 4 5 6
1. Age 36.55 + 7.31 1
2. POS 44,18 +7.96 0.000 1
3. PsyCap 104.83 £ 13.5 0.803* 0.424** 1
4. Vigor 23.82 £+ 8.00 0.705* 0.403*** 0.535"** 1
5. Dedication 21.74 + 6.86 0.602 0.416™* 0.514** 0.862*** 1
6. Absorption 24.85 + 8.00 0.105** 0.376™** 0.485"** 0.846** 0.820"** 1
*P < 0.05, **P < 0.01, **P < 0.001 (two-tailed).
SD, standard deviation; POS, perceived organizational support; PsyCap, psychological capital.
TABLE 3 | Associations of POS and PsyCap with vigor, dedication, and absorption.
Variables Vigor Dedication Absorption

Block 1 (B8) Block 2 (B8) Block 3 (B) Block 1 (8) Block 2 (B8) Block 3 (8) Block 1 (8) Block 2 (B) Block 3 (8)
Gender 0.021 0.002 0.021 0.068 0.048 0.066* 0.108** 0.090** 0.108***
Age (years) 0.102* 0.091* 0.068 0.095 0.083 0.062 0.100* 0.089 0.068
Professional title —0.035 —0.022 —0.038 —0.039 —0.025 —0.041 0.017 0.030 0.015
POS 0.402*** 0.214* 0.413** 0.237** 0.373** 0.204**
PsyCap 0.442%* 0.413** 0.395**
F 1.886 41.959*** 80.525"** 2.593 45.464* 77.344% 6.388"* 39.862*** 67.016***
Adjusted R? 0.003 0.164 0.323 0.006 0.176 0.314 0.019 0.157 0.283
AR? 0.007 0.161** 0.159*** 0.009 0.170*** 0.138*** 0.023*** 0.138*** 0.127***

*P < 0.05; P < 0.01;, **P < 0.001 (two-tailed). Gender, men vs. women. Age was controlled in the model as a continuous variable.

POS, perceived organizational support; PsyCap, psychological capital.

Associations of POS and PsyCap With
Work Engagement

In Table 3, the hierarchical regression analysis was performed
to investigate the contribution and mediation associated with
work engagement (vigor, dedication, and absorption). In Step 1,
we found that gender and professional title were associated with
work engagement. In Step 2, after controlling for gender, age, and
professional title, POS was positively related to work engagement
[vigor (B = 0.402; P < 0.001), dedication (f = 0.413; P < 0.001),
and absorption (B = 0.373; P < 0.001)], explaining 16.1, 17.0,
and 13.8% of the variance of vigor, dedication, and absorption,
respectively. In Step 3, PsyCap was positively associated with
work engagement [vigor (B = 0.442, P < 0.001), dedication
(B = 0.413, P < 0.001), and absorption (8 = 0.395, P <
0.001)], explaining 15.9, 13.8, and 12.7% of the variance of vigor,
dedication, and absorption, respectively. Moreover, the positive
effect of POS on work engagement (0.214, 0.237, 0.204) in Step 3
was smaller than that (0.402, 0.413, 0.373) in Step 2, indicating the
probable mediation of PsyCap in the relationship between POS
and work engagement (vigor, dedication, and absorption).

MEDIATING ROLE OF PsyCap

Based on the results of hierarchical linear regression analysis
in Table 3, asymptotic and resampling strategies were used to
examine the mediating role of PsyCap. In Table4, POS was

positively associated with PsyCap (a = 0.7231, P < 0.001).
Thus, PsyCap (a x b = 0.1895, BCa 95% CI = 0.1524,
0.2290) significantly mediated the association between POS
and vigor; PsyCap (a x b = 0.1517, BCa 95% CI = 0.1180,
0.1875) significantly mediated the association between POS and
dedication; PsyCap (a x b = 0.1693, BCa 95% CI = 0.1299,
0.2099) significantly mediated the association between POS
and absorption.

DISCUSSION

In this research, we probed the relationships of POS and
PsyCap with work engagement (vigor, dedication, absorption).
Likewise, we examined the partially mediating role of PsyCap
in the association between POS and work engagement (vigor,
dedication, absorption) among Chinese doctors.

The present research results have theoretical and practical
significance for work engagement. Perceived organizational
support was discovered to be positively connected with work
engagement (vigor, dedication, absorption). It is consistent with
previous studies (11, 24). One of the proper explanations is:
POS not only improves work attitude, but also promotes many
positive organizational behaviors (11). The doctors who have
been recognized by the organizations generally hold an organized
identity themselves, which increases emotional bond with the
organization (47). Positive and satisfactory work experience of
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TABLE 4 | Mediating role of PsyCap.

Dependent Mediators a b a x b (BCa 95% Cl)
variables

Vigor PsyCap  0.7231** 0.2621** 0.1895 (0.1524, 0.2290)
Dedication PsyCap  0.7231** 0.2097*** 0.1517 (0.1180, 0.1875)
Absorption PsyCap  0.7231** 0.2341** 0.1693 (0.1299, 0.2099)

**P < 0.001 (two-tailed). Gender, age and professional title were adjusted. a: the
association of POS with PsyCap; b: the association of PsyCap with vigor, dedication,
and absorption after controlling for the covariates; a x b: the product of a and b; BCa
95% Cl: the bias-corrected and accelerated 95% confidence interval.

PsyCap, psychological capital.

doctors can promote their work actively. It can also improve
their emotional response and attitude toward treatment (48),
such as high work engagement. In this study, POS was positively
connected with work engagement (vigor, dedication, absorption),
which support our hypothesis. Therefore, hospital administrators
should take some targeted interventions immediately to improve
the organizational support of doctors, for example, creating a
better working environment for doctors (49).

In particular, previous studies viewed PsyCap as a positive
resource for countering negative health outcomes, such as
“workplace pressure, lassitude, and work-family conflict” (35,
42-44, 50, 51). Luthans et al. (32) reported that high-level
PsyCap can strengthen self-confidence, so that employees make
their efforts to succeed. Bonner et al. (31) thought PsyCap as
an antecedent to work engagement. Psychological capital can
maintain one’s ambition to accomplish goals and boost the
positive psychological ability to deal with difficult problems (52,
53). Other researchers are also concerned about the potential role
of PsyCap among doctors (33, 54, 55). Qiu et al. (33) showed
workplace violence will reduce doctors’ PsyCap level, as well as
result in low-level professional identity. Another study showed
that workplace bullying can lead to emotional exhaustion. It
is exacerbated when psychological distress is too high (56).
Once you have a psychological breakdown, you are failing to
resist workplace bullying, and your work engagement is worse.
Psychological capital, as a positive psychological resource, may
play a positive role in resisting workplace violence and bullying
and improving work engagement. Therefore, it is particularly
important to strengthen PsyCap in Chinese doctors. In our study,
the result explains the positive relationship between PsyCap and
vigor, dedication, absorption among Chinese doctors. So, we have
reason to think that PsyCap is a positive resource for improving
work engagement (vigor, dedication, absorption).

Our research also found that PsyCap partially mediated
the relationship between POS and work engagement (vigor,
dedication, absorption) among Chinese doctors. This proposed
that POS might be good for PsyCap (11) and increase
doctors’ PsyCap, in order to improve doctors’ work engagement
(vigor, dedication, absorption). The conceivable explanation is
that with high level of PsyCap doctors could resist heavier
psychological burden. Therefore, they can improve their POS
and balance work-family schedule (34). This suggests hospital
administrators improve the access to organizational support
to improve the doctors’ POS. As work demands increase and

work resources decrease, the medical environment is increasingly
deteriorating. At this point, it is critical to provide an active
work environment for employees (57). Establishing a supportive
work environment can effectively improve the psychological
health and work attitude of doctors, as well as improve
organizational performance.

Our findings provide empirical support for positive
psychology about work engagement in Chinese doctors.
Above all, our results have implications for intervening low level
of work engagement in Chinese doctors. It is essential to enhance
work engagement by proposing targeted measures in Chinese
doctors. First, the impact of organizational encouragement on
personal PsyCap is important. Hospital administrators should
create a supportive organizational climate to improve the POS
and increase the professional happiness of doctors (58). Our
findings can also help hospital managers to comprehend doctors’
dedication (58). Second, doctors need positive psychological
intervention to improve their work engagement, especially boost
their PsyCap by valid methods (59). For instance, we can develop
a PsyCap intervention (PCI) training model (60). Measures from
both working environment and personal resources can improve
the doctor’s performance, efficiency, and physical and mental
quality (5, 50, 59).

In addition, our previous researches focus on the positive
psychological resources to improve the mental health of
doctors. By strengthening PsyCap, it reduces the physical
and mental fatigue of doctors. The emphasis of this study
lies in organizational benefits; it further studies the positive
psychological resources to promote the organizational behavioral
health of doctors. On the basis of insufficient organizational
support, strengthening PsyCap can accelerate the improvement
of physical and mental health of doctors; promote healthy
workplace behaviors, such as high levels of work engagement;
and ultimately increase organizational benefits and improve
medical care. This article integrates positive psychology and
organizational behavior and uses positive psychological resources
to mediate the relationship between organizational support and
doctors’ organizational behavior. It could be beneficial to the
intervention for low-level work engagement and the promotion
for workplace health in Chinese doctors.

Nevertheless, this article has several limitations that need to
be explained. First, the cross-sectional study design is unable to
prove temporal relationship, which requires a longitudinal study
to improve. Second, the study was limited to hospitals and not
others such as general practice. Later, we would like to extend
the study areas in the research. Third, the sample appears to
be skewed toward younger doctors; we will pay more attention
to the work engagement of older doctors in future research.
Fourth, self-reporting is commonly assumed to cause inaccuracy;
it should be minimized by using some effective measures.

CONCLUSION

The findings of this study demonstrate that work engagement
(vigor, dedication, absorption) of doctors in China was
comparatively low, particularly in the dedication subscale. First,
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this study links POS with work engagement in the doctor field in
the context of Chinese hospitals. Second, on the organizational
psychology perspective, our findings help to identify that
PsyCap really fosters work engagement as well as mediates the
relationship between POS and work engagement among Chinese
doctors. Our findings also pave the way for interventions that
aim to increase doctors’ well-being and performance. Third,
our results can be used to study further on how to make the
interventions more targeted in Asian countries, such as China,
by providing practice guidelines for hospital leaders. We consider
boosting the doctors’ work engagement by improving salary
rewards, providing a safe and comfortable working environment,
carrying out PCI activities, and increasing the PsyCap levels
of doctors.
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There is evidence that movement-based microbreaks can improve the cardiovascular
health of desk-based employees, but their effect on mood states is yet to be investigated.
As daily work tasks can potentially result in the loss of physical and psychological
resources, the objective of this study was to measure the effect of movement microbreaks
during formal work time on mood states. In a randomized-controlled pilot study
with repeated measures (baseline, post-test, washout) of self-reported job stress and
mood states (fatigue and vigor), police officers (N = 43) were exposed to movement
microbreaks during work hours. A multivariate significant difference between groups
was noted after the intervention period. Further analysis revealed that the experimental
group reported a latent reduction in job-related stress after the 3-months washout period.
Although the study was conducted with a small sample, our preliminary findings suggest
that interrupting sedentary work with movement microbreaks may have beneficial
effects on employee mental health. The implications of movement microbreaks for
mitigating work-related stress of first responders, including police, is discussed, along
with directives for future research.

Keywords: occupational health, mental health, microbreaks, stress, fatigue, vigor, prolonged sitting

INTRODUCTION

Technology in the workplace has altered the pace, intensity, efficiency, and duration of office-based
work. The advent of internet and devices such as smart phones (1) has led to changes in working
practices such as 24-h access, teleworking, hot desking, and flexitime (2, 3). One unintended
outcome of these changes is reduced opportunity for physical movement at work, which has
resulted in prolonged periods of sitting at work, particularly in desk-based roles. The flow on
effect is a concomitant rise in cumulative trauma disorders (CTD) (4). CTD are a range of health
complaints such as stress, pain, mood swings, and fatigue that underpin more serious diseases.
Research indicates that CTD have negative long-term effects on health status (5-8). Moreover,
the changes in workflow due to technology advances has seen the loss of the microbreak (9). The
microbreak is a short, informal break which can occur spontaneously throughout the workday
(10, 11). Microbreaks are associated with reducing the incidences of CTD (4) because the break is
taken in response to a perceived loss of a resource, such as an inability to maintain attention or
change in mood state (12). Microbreaks therefore provide an opportunity to improve perceptions
of stress and mood state in desk-based workers. The aim of this study was to reintroduce the
microbreak back into desk-based work to determine its effect on workers’ affective states.
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Employees can experience job-related stress due to a range
of stressors such as excessive or undue work demands,
management of their own work responsibilities, tasks of their
own, and pressure to meet objectives (13). Subsequently,
employees can suffer from personal difficulty, strain, anxiety,
and worry in attempts to countering such stressors. In a study
(14) composed of government, private, and non-government
organizations, employees reported high work demands, low-
control over work situations, effort-reward imbalance related to
working conditions, and management style were the primary
causes of work-related stress (15). Stress emanating from work
can contribute to psychological distress, physical, and mental
illness (16-18). It is generally acknowledged by employers and
employees that stressful work environments at times can be
unavoidable. Consequently, organizations implement a range of
therapeutic interventions to aid employees to recover from work
demands and creating healthy work-life balance. A strategy from
such programs is the use of work breaks as a key to combatting
work stress (15).

Apart from CTD, work stress can also be manifested through
physical and emotional responses, which negatively impact upon
psychological factors such as mood. Mood can be measured using
five negative states; “tension-anxiety,” “depression-dejection,”
“anger-hostility, “fatigue-inertia,” “confusion-bewilderment,”
and one positive state, “vigor-activity” (19). Each state has
a bi-directional relationship or hedonic flexibility principle,
indicating employees can change their mood by engaging in a
range of activities or by changing their environments (20). For
example, sunshine and higher temperatures made travel mood
more positive and relaxed for vehicle and public transport users
but led to negative mood for cycling and walking commuters
in three different Swedish cities (21). Conversely, an inability to
maintain the ideal mood state has been associated with stress
(22, 23) and adverse health symptomology (24, 25).

Following the hedonic flexibility principle, mood states impact
on employees’ choices of activities. Specifically, employees use
their mood as a resource (26, 27). When employees feel
good, they can endure tasks which they find tedious, such
as completing repetitive work tasks. When employees find
themselves feeling mentally fatigued, they can swap and engage
in different activities which can alter their mood. Low energy-
based activities that incorporate movement and physical action
are associated with a range of mood alterations. For example,
interrupting occupational sitting by standing and walking within
the workplace to talk to a colleague is associated with a
corresponding elevation in positive moods (12, 28-30). Similarly,
a brief session of yoga in the workplace resulted in a reduction in
the negative mood state of fatigue, and a concurrent increase in
employee’s positive mood state of vigor (31). Increasing energy
expenditure activities also reflect the hedonic flexibility principle
with one daily 15-min session of aerobic exercise resulting
in attenuated mood states for anger and hostility, as well as
depressive symptomology (32). A more comprehensive Bosster
Break intervention (including aerobic exercises, strengthening
exercises, and flexibility exercises) resulted in reports of reduced
stress, increases in enjoyment and health awareness, facilitated
behavior change, and enhanced workplace social interaction

(33). Comparably, changes of the work environment also
are associated with mood alterations. For instance, university
students who physically moved to view a flowery meadow
roof scene, compared to a concrete scene, reported improved
attention, attention control, and vigor (11). These findings
provide evidence to suggest that a change to the environment
by including some form of movement has a positive effect on
employees’ mood states, specifically reversing negative mood
states to be more positive.

Despite these positive associations, there are shortcomings
when applied to workplace settings. Primarily interventions and
approaches to date have incorporated movement breaks into
the workday by means of a single break and for a continuous
period of time (such as 15 min). In some cases, this might not be
possible in all workplaces, such as in call centers, with emergency
contact response employees, reception and first point of contact
employees, information technology employees, air traffic control
employees, and occupations that are performed primarily
through a computer. Moreover, the use of traditional forms of
physical activity exclude non-leisure time exercisers. There is
some evidence that non-leisure time exercisers are willing to
engage in non-exercise physical activity (NEPA). In a series of
studies (34-39) of Tasmanian government employees classified
as non-leisure time exercisers, elected to incorporate into hourly
prompted microbreaks throughout a normal workday. In these
studies, employees engaged in movement microbreaks were
operationally defined as low-intensity, short-duration, NEPA.
NEPA were comprised of movements that allowed incorporation
into the normal daily work routine. For example, standing up
from a seated position to take a telephone call; or taking the stairs,
rather than taking the elevator, to attend a meeting. Although
participation was voluntary, once in the study, employees had
hourly prompted software installed on their work computers to
take a micro-movement break. Employees were able to self-select
the type of movement, the duration, and repetitions. Results
revealed high adherence and compliance rates over 13 weeks
(37, 39). Moreover, the samples self-reported increases in daily
energy expenditure (36), and perceptions of quality of life (38);
with associated reductions in blood pressure (34, 35). These
results suggest that NEPA might also be associated with changes
in mood state, especially in a population that rejects traditional
forms of leisure time exercise.

The focus of this study was to investigate if microbreaks
comprised of regular, low-dose NEPA, would alter desk-
based employees’ mood states and perceptions of job-related
stress. In particular, we were interested in the mood states
of vigor and fatigue as there is evidence that participation in
physical activity is associated with increases and decreases,
respectively (34-39). We were also interested to explore if
the movement microbreaks would ameliorate perceptions
of stress associated with work tasks. Based on a lack of
literature related to the impact of low-dose, movement
microbreaks on measures of mental health status, in this
pilot study we tested the null hypothesis that regular
movement microbreaks would not significantly change
desk-based employees mood states and perceptions of
organizational stress.
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METHOD

Research Design

We conducted a pilot quasi-experimental, field-based, repeated
measures  (pre-intervention, post-intervention, washout)
research design with random assignment with replacement
to an experimental or control group. The experimental group
received the movement microbreak software (39) on their
work computers for 13 weeks during the intervention period.
Both groups were followed for an additional 13 weeks after
the intervention was removed from the experimental group
(washout period).

Participants

The participants of this study were identified within the
Tasmanian Department of Police and Emergency Management
(TDPEM). Policing environments are diverse, with stressors
emanating from a combination of danger, ambiguity, human
misery, and death, yet also involve stressors such as ineffective
workplace organizational structures and operational processes
such as shift work, excessive overtime and poor communication
(40, 41). Unsurprisingly, police employees disproportionally
experience poorer mental and physical health than the general
population (41, 42). With a mission to deliver policing services
to build a safe, secure, and resilient Tasmania, the TDPEM
understood that many of their employees spend a considerable
amount of their time sitting isolated in front of desktop
computers and sought an opportunity to engage them in
improving their workplace mental health.

Participants for this field-based, randomized-control pilot
study were selected from a state-wide population of TDPEM
employees. The structure of this organization included 70
Police stations spread across the state, each varying in size
and infrastructure. All police employees were contacted by the
TDPEM occupational health and safety officer through email.
The email contained health information about prolonged bouts
of sitting and an invitation to use the intervention designed
by the research team to prompt seated employees to stand up
every hour to engage in a self-selected movement microbreak.
The researchers received a 25 per cent positive return (N =
91). To adequately power the study, we selected a stratified
sample with equal representation from the employment regions
of the organization based on the percentage of desk-based
employees specific to that region. We deemed that a medium
effect size would be meaningful for each dependent variable.
A priori calculations for adequate participant numbers were
set with power at 0.80, and « at 0.05, for a planned medium
effect (d = 0.25), which indicated a total sample size of 76 was
deemed sufficient.

From the initial number (N = 91) pool, the research team
applied selection criteria; (1) full-time employee with primarily
desk-based job responsibilities being available to complete the
study requirements; (2) used a personal computer with internet
access to perform work; (3) classified as a non-exerciser (<30 min
of exercise per week for a period of 3 months), were prepared
to engage in behavior change (43); (4) were deemed medically
healthy via a PAR-Questionnaire (44) to perform the self-
selected, movement microbreaks suggested by the software; and

TABLE 1 | Participant demographic data.

Gender (N =43) Age (years) Weight (kg) Height (cm) BMI
Female (n=32)  41.69(12.07) 72.69(13.82) 164.09(6.68) 26.98 (4.71)
Male (0 = 11) 4427 (6.84) 98.27 (17.73) 178.45(3.64) 30.80 (5.01)

Values are means (standard deviations).

(5) available for a 6-months study including baseline, post-test
(after 13 weeks) and washout (after 26 weeks) data collection
points. This screening excluded 48 employees because of their
inability to meet all the selection criteria (ethics #H0010875).

After the application of selection criteria, 43 employees
(32 females and 11 males; mean age = 42.52 £ 10.89) were
included in the study and subjected to randomization software
to select the experimental groups. All excluded participants
were informed of the reasons for non-selection into the study
and were provided with the intervention at the conclusion of
the study. Types of occupations included in this investigation
were receptionist, administrative support, call center, forensic
analysis, community liaison, media liaison, transcription, and
tech support. Demographic data were all electronically self-
reported during work hours (Table 1), as were the data collected
on the scales for the dependent variables described below. A
flow diagram for invitation to participate, group, allocation, and
follow up is presented in Figure 1.

Measures
To assess the impact of the workplace intervention on
participants’ mood states and self-reported job stress, two
measures were employed electronically: a Police Stress
Questionnaire (45) and the Profile of Mood States (POMS)
inventory (19).

Police Stress Questionnaire

Stress was measured using the Police Stress Questionnaire (45).
This 40-item self-report questionnaire contains two subscales:
operational stressors relating to job content, such as field
work; and organizational stressors relating to job context, such
as clerical work. The Police Stress Questionnaire is scored
as a cumulative sum for each subscale, with higher scores
reflecting greater perceived stress during work. In this pilot
study only the organizational stress subscale (PSQ-Org) was
employed, as the population of interest were administrative
and not involved in police operational duties (i.e., arrests,
foot and traffic patrols, special operations teams). To measure
perceived organizational stress derived from environmental
sources, participants responded to 20 items regarding their
experience of stress at work over the past 3 months on
a 7-point Likert scale anchored from (1) “no stress at all”
to (7) “a lot of stress.” Individual items were summed for
the PSQ-Org and reported as mean and standard deviation.
Example items included “too much computer work” and
“If you are sick or injured your co-workers seem to look
down on you” The original authors reported acceptable
coefficients for validity (> values ranging from 7 to 22%) and
internal reliability (o 0.92) for the PSQ-Org (45). In the
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Invitation to Participate

Desk-based employees (n=360)

!

Desk-based employees sent email

v

Expression of Interest indicated(n=91)

!

Expressed interest and assessed for eligibility (n=43)

A 4

Consented

and completed Pre-Test (n=43)

Randomisation

A\ 4

\ 4

Allocated to Control
Group (n=26)

Allocated to intervention group (n=17)

A\ 4

13-Week Post-Test i1l

Completed Post-Test (n=26)

Completed Post-Test (n=17)

\ 4

\ 4

Continued as Control Group (n=26)

Continued Without Intervention (n=17)

26-week Washout

A 4

A 4

Completed Washout (n=26)

Completed Washout (n=17)

FIGURE 1 | Consort flow diagram of invitation to participate, group,

allocation and follow-up.

present study, the internal consistencies for perceived stress Profile of Mood States (POMS) Inventory
were 0.93, 0.92, and 0.94 for the three data collection time Two of the subscales of the POMS inventory are related to

points, respectively.

changes in mood or feelings of energy: the energy-specific
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vigor-activity (POMS-Vigor: n = 8 items) subscale for positive
mood, and the fatigue-inertia (POMS-Fatigue: n = 7 items)
subscale to measure negative mood (24, 46, 47). Participants
completed these two subscales presented individually on 5-point
Likert-type scales (0 = “Not at all” to 5 = “Extremely,’). Items
were summed separately for each subscale and reported as
means and standard deviations. Higher scores indicate higher
levels of the mood states (e.g., energy-specific vigor-activity and
fatigue-inertia) that participants experienced during work hours
over the past week. We selected the stem, “In the last 7 days”
rather than a shorter time period because we were interested in
assessing if the intervention had a sustainable effect on mood
states rather than transient effects. Suitable measures of internal
consistency reliability (¢ > 0.80) and concurrent validity (o >
0.74) have been previously reported for these POMS subscales
(46, 47). In the present study, the internal consistencies for
both subscales were acceptable (POMS-Fatigue = 0.96 for both
baseline and post-test, and 0.97 for the washout test; and POMS-
Vigor 0.94 for baseline and 0.95 for both post-test and
washout test).

PROCEDURES

Pre-intervention Phase

The research team conducted an orientation session with all
participants. The purpose of this session was to discuss using
the movement microbreak intervention during work hours.
Baseline data collection and experimental group allocation for
our field-based trial were also accomplished during this session.
During the orientation session participants were informed of
possible health effects associated with prolonged sitting at
work and provided strategies for interrupting sitting during
the workday. The last portion of the session was dedicated to
trialing the movement microbreak software. Some participants
asked questions about being away from their computer, or
what to do during meetings and video conferences. These
participants were reassured that movement microbreak prompts
were just prompts and engaging in the healthy behavior
suggestions during work was an individual discretion. There
were no restrictions placed on frequency or intensity during
the prompted hourly microbreaks. Once all questions were
answered, baseline data were collected through a digital web-
based survey tool. Average time to complete the online survey
was 12 £ 2.34 min.

After baseline data were collected participants were randomly
assigned with replacement to either an experimental group
(n = 17; 82% Female; Meang= 40.18 & 12.94 years) who had
the intervention installed on their work computers, with next
day implementation; or a control group (n = 26; 70% Female;
Meanage = 43.77 £ 9.44 years) who continued to work as normal.
All participants were asked not to make any changes to other
aspects of their lifestyle during the 26-weeks experimental period
such as starting any other new exercise programs, well-being
strategies, or fad diets. Those participants randomly assigned to
the control group were informed that they would receive the
intervention once the six-month study period was over.

Intervention Phase

The intervention involved a prompting sequence to encourage
participants to rethink their decision to remain seated after
60 min of computer work. The prompt was a small window
that appeared in the lower right hand of the computer screen
indicating that 60 min of continual computer work had elapsed,
and the microbreak screen was going to initiate. At this point,
participants could choose to engage the microbreak selection
sequence immediately; or postpone the sequence once for 15 min.
At the end of this 15-min interval, the microbreak selection
sequence screens covers the employee’s entire computer screen
preventing the continuance of computer work. This screen
displays until participants complete a movement microbreak of
their choice (e.g., chair squats) and record their progress. At this
point, the hostage screen disengages, and participants can access
their working screen(s). The decision for an hourly prompt time
was based on national guidelines for office employees (48).

The microbreak selection screen contained 65 different NEPA
choices (e.g., stair climb, stork stand, walking), with digital video
coaching. All participants were informed during the orientation
session that the decision on type of activity, duration, and
intensity was an individual choice. However, the prompt was
passive in delivery during the first 3 months (in that participants
did not need to engage in responding to the system), thereby
forcing participants to engage with the intervention on an
hourly basis. During the 13-weeks intervention period, each
movement microbreak was date/time stamped by the software
once employees recorded their progress (activity specific—either
in terms of the number of repetitions or duration in seconds).
This daily progress could be optionally viewed by participants as
bar graphs, measured in caloric expenditure and non-sedentary
time, at the end of each movement microbreak sequence. On
average, aggregate daily use of the software self-reported by the
experimental group was 7.21 & 2.56 times per workday.

Post Intervention Phase

After the 13-week intervention period baseline measures
were repeated and reported as post-test data. At this time,
the movement microbreak software was removed from all
computers. After a second 13-weeks period (washout) the
baseline measures were repeated once more.

Data Analysis

To examine if there were significant differences in predicting
the three dependent variables (vigor, fatigue, & organizational
stress) between experimental and control groups at post-test and
after the washout period, we conducted a one-way multivariate
analysis of variance (MANOVA) after controlling for baseline
scores, age, and gender. Significant multivariate findings were
followed up with univariate ANOVA procedures including
simple main effects and independent sample ¢-tests for post hoc
analysis. A priori alpha levels were set at 0.05 for all inferential
tests of significance. Due to the pilot nature of this investigation
and the underpowered sample size, to control against type 2
error effect sizes (n2 and Cohen’s d statistic) were reported for
the appropriate statistical analyses. All data were analyzed using
PASW version 18.0 (49).
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TABLE 2 | Descriptive statistics for the control and experimental groups across
time.

Variable Group Baseline Post-test Washout
Experimental 2.23(1.11) 2.40 (1.08) 2.12 (1.06)*
Perceived stress
Control 2.66 (1.13) 2.59 (1.10) 3.03 (1.23)
Experimental 3.17 (0.88) 3.62 (0.61) 3.38 (0.70)
Vigor
Control 2.81(0.86) 2.89 (0.93) 2.89 (0.91)
Experimental 1.93 (0.70) 1.67 (0.47) 1.85 (0.66)
Fatigue
Control 2.32 (1.06) 2.35 (1.08) 2.40(1.17)

Values are Likert scale means (standard deviations). Group mean difference (*p < 0.05).

RESULTS

The multivariate, mixed design analysis suggested a significant
between-group difference at post-test (Wilk’s? 0.79,
multivariate F334) = 3.09, p = 0.04, »*> = 0.21), but not
at washout (Wilk's?=0.85, multivariate F334 = 2.08, p =
0.12, n> = 0.16). To examine the function of the movement
microbreak intervention, we further compared group differences
at each time point on each outcome variable. We proceeded with
three separate univariate ANOVA using a 2 (group: experimental,
control) X 3 (time: baseline, post-test, washout) mixed design
ANOVA separately for the three dependent variables (PSQ-Org,
POMS-Fatigue, and POMS-Vigor).

In predicting perceived stress (PSQ-Org), the ANOVA results
showed a significant interaction between group and time
after controlling for age and gender, Fp75) = 421, p =
0.02, n*> = 0.10. Follow-up analysis revealed no significant
differences between the groups for baseline and the post-test
(d = 036 + 036 & 0.21 £+ 0.35, ¢t = 1.02 & 0.60, p >
0.10), but a significant difference between groups during the
washout test (d = 0.85 £+ 0.38, t = 2.23, p = 0.03), with a
medium effect size (Cohen’s d = 0.77, 95% CI = 0.14~1.40).
Thus, we rejected our null hypothesis that police officers
allocated to desk-based duties who interrupted their occupational
sitting would not experience a reduction in self-reported stress
stemming from their organizational environment, compared
to their colleagues who maintained their normal desk-based
occupational patterns.

Univariate analyses for mood profile changes revealed no
significant interactions between group and time for fatigue
(POMS-Fatigue), Fo75) = 1.39, p = 0.25, n*> = 0.04, or for
vigor (POMS-Vigor), Fp75) = 1.92, p = 0.15, n* = 0.05, after
controlling for baseline, age, and gender. Group mean differences
for the three dependent variables are indicated in Table 2.

DISCUSSION

Our pilot study findings indicated that desk-based employees
engaged in desk-based work who were exposed to sustained and
regular prompts to complete low dose NEPA (i.e., microbreaks)

demonstrated a significant interaction between job-related stress
and the mood states of vigor and fatigue. The directional
movement of these three combined dependent variables in the
experimental group over time indicates that perceptions of stress
and mood states can be positively affected by using targeted
movement microbreaks designed to instigate interruptions to
sitting posture, and then have employees engage in some form
of physical activity. This multivariate analysis suggested that
both stress and mood variables have a possible influence on
the other. Despite being pilot in nature and being low in
power, this novel finding requires further exploration. With no
previous literature to refer to within this experimental design
it is difficult to speculate on the meaning of this multivariate
finding. Nonetheless, previous research in the workplace has
acknowledged the inter-relationship between stress, depression,
and anxiety, and the various effects these variables can have on
health broadly (15). Thus, we followed this analysis with separate
univariate analysis.

Our novel finding has implications for the health of desk-
based workers who suffer from stress and negative mood
states (50). Workplace stress can adversely impact components
of mood states such as anxiety, fatigue, and depression,
thus decreasing stress in the workplace may improve mood
over the long-term possibly leading to employees feeling
positive (50). Cautiously, it would appear that our microbreak
strategy significantly decreased job-related stress compared to
their counterparts who maintained their regular occupational
sitting habits. Notwithstanding, changes in perceptions of stress
are not easily realized through short-term, non-therapeutic
interventions (51-53). Thus, our intervention strategy offers
the first evidence that organizational stress can possibly be
attenuated by having desk-based workers take a break from
their tasks to engage in some self-determined movement activity.
Second, despite the evidence that employees’ probability of
signing up and adhering to workplace programs is related to
prior exercise habits, time costs, taste for fitness, confidence,
and positive attitude toward fitness (54, 55) our intervention
realized a positive outcome for adherence and compliance
in a non-exercising population. We argue that this result
was achieved by having movement break activities that were
self-determined, office-appropriate, did not require specialized
equipment or a change of clothing, and were short in duration.
This finding has potential implications for the design of
future workplace health and wellbeing studies, especially those
which target individuals who are most likely to experience
the largest effect as a result of initiating a movement-based
program (56, 57).

There are some notes of caution for the stress-related results
reported in this study. The use of a self-report to determine
perceptions of stress rather than a biological measure is open to
subjective error (58). For example, some individual Likert scale
items had standard deviations >2. Moreover, the stem for each
item on the inventory directed participants to think about stress
in the previous 3 months (45). There are memory and positivity-
bias issues with using self-recall data (59). Although different in
regard to time (immediate vs. recall) a biological measure taken at
the time of the microbreak would have provided an instantaneous
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measure of how participating in NEPA microbreaks not only
aided in offsetting the physical effects of prolonged sitting but
also had a concomitant effect of stress. We would suggest that
future designs use a measure of salivary cortisol to determine a
more precise interpretation of effect. Such evidence would reduce
the subjectivity of our findings and allow for the generalization of
our data toward the development of targeted workplace policies
and practices.

Despite the multivariate interaction of the three dependent
variables, when measured independently both mood state
variables did not exhibit significant differences between groups
across time points. A possible explanation for the non-interaction
is the high reactivity of mood to environmental and personal
experiences and the possible latency associated with change
in mood (20, 59). For example, mood state is influenced
by many different factors (i.e., time of day, presence of
others, hunger) and hence a single measure of mood profile
on any given day or time might have been confounded
by an immediate reaction present in the environment not
measured in this study. Moreover, during the washout period,
the change to environment (e.g., prompted microbreaks)
initiated by the software had ceased for participants, so
it could be somewhat expected that once the prompt had
ceased, any benefit to mood would also stop. The use of
a mood diary (60, 61) in combination with the current
study design could potentially counter this limitation for
future research.

Similarly, there is debate about the various methods used
to measure mood (62, 63). It is acknowledged that from
both a physiological and cognitive standpoint that accurately
and consistently capturing valid and reliable data can be
biased toward emotionally salient information that reflects one’s
emotional state at that present moment (61). Whilst arguments
that self-report instruments are acceptable for measuring certain
psychological states such as mood and stress (64), objective
measures (e.g., biomarkers such as cortisol) might provide a more
immediate temporal link to participation in microbreaks and
changes in mood states.

Overall, our pilot study provides preliminary evidence for
the consideration of ‘old wine in a new bottle’ policy, the
return of microbreaks to workflow (65). Moreover, designing
microbreaks to include regular, low-dose, movement-based
activities to help improve or sustain employees health. Such
a policy would be advantageous in that it would be inclusive
of more technology into the workplace, increased changes to
work, while providing a mechanism to maintain good mental
health. In this study, the advent of regular movement-based
microbreaks during work hours resulted in a self-reported
latent decrease in job-related stress. We suggest to further
evaluate this finding that future field-based work include a
washout period and be conducted for longer duration (e.g.,
>6 months). Finally, a comment on the use of persuasive
technology driven behavior change. Future field-based research
should be mindful that persuasive technologies can suffer from
a lack of adoption (66, 67), particularly during work hours.

One reason for this can be attributed to a lack of theoretical
understanding of human behavior change that these technologies
are being developed to impact upon. If technologists engage
with theory, for example the Behavior Change Wheel (BCW)
(68) to inform the content and process within their technology,
this would improve its suitability for the target behaviors. The
BCW describes a methodology by which intervention designers
can systematically examine the behaviors the intervention aims
to target. BCW then has recommendations for target audiences
to enhance engagement, efficacy, opportunity and motivation
(68). Our method, while not informed by the BCW, reflects
this approach. If technical developers incorporate some of
the elements of our method into their technology designed
to change target behaviors, they are likely to increase the
robustness of the technology and its capacity to achieve its goal
of behavior change.
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Background: Young people are at heightened risk for mental health problems.
Apprenticeships are common pathways into the workforce at a critical developmental
period. However, in some cases the working conditions for apprentices present
significant challenges to mental wellness. As apprentices are unlikely to utilize traditional
services, eHealth and mHealth interventions are a useful means of delivering interventions
to this group. The aim of the current paper is to: (1) qualitatively explore the utility of
an existing mental health app within an apprentice population; and (2) evaluate the
usability, acceptability, feasibility and preliminary efficacy of a modified version of the
app (HeadGear Apprentice), designed to reduce depressive symptoms in an apprentice
working population.

Methods: Study One: Twenty-six apprentices (aged 18-30) took part in one of eight
(90-min) focus groups. Participants explored the HeadGear app, took part in group
discussions, and completed uMARS questionnaires. Modifications were made to the
app based on feedback. Study Two: In the follow-up pilot testing, 47 apprentices
downloaded and used the modified app over 30 days. Assessment occurred online at
baseline, 5-weeks, and 3-months post-baseline. Feasibility was evaluated using consent
rates, adherence and attrition. Acceptability was assessed using questionnaires and a
post-study interview. Depression, anxiety, well-being, and work performance scores were
used to assess preliminary efficacy.

Results: Overall, the app was well-received in both studies, with high self-reported
scores for acceptability and utility. However, engagement—both in terms of self-report
and adherence—was an issue in both studies. In Study Two, users completed
approximately one-third of the app’s therapeutic content, with increased usage
associated with improved outcomes. This had implications for the preliminary
effectiveness of the app [depression as measured by the PHQ-9 Cohen’s d =
0.27 (95%Cl:-0.16-0.69)]. At follow-up users reported improvements in all outcomes,
but overall only change in well-being reached statistical significance [Cohen’s d =
—0.29 (95%ClI:-0.72-0.14)].
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Conclusion: Overall, findings from the two studies suggest that an eHealth tool,
HeadGear Apprentice, was an acceptable and well-received intervention when adapted
to young apprentices. However, questions remain regarding how to improve engagement
and adherence to the program. These questions appear critical to effectiveness. The two
studies also have implications for awareness raising in this population. Whilst preliminary
results were encouraging, these improvements, along with a full-scale efficacy trial, are
needed to better understand the utility of smartphone applications for mental health in
this population.

Trial registration:  ACTRN12618001475235  https://www.anzctr.org.au/Trial/
Registration/TrialReview.aspx?id=375875&isReview=true.

Keywords: mental health, apprentice, workplace, depression, eHealth, smartphone, feasibility, pilot

INTRODUCTION

Most mental health disorders emerge prior to the age of 25
years (1). The 2007 National Survey of Mental Health and Well-
being found the prevalence of 12-months mental disorders was
highest in young people aged 16-24 years, but service use was also
the lowest (2). As such, there is a growing focus on prevention
programs to reduce the incidence of new episodes of mental
disorders by managing risk factors, enhancing resilience (3), and
the relaying of personal risk information (4).

The transition from school to work is a unique developmental
challenge that presents an opportunity for intervention. Some
of the most well-described modifiable risk factors for common
mental disorder are based in the workplace (5), yet relatively
little attention has been devoted to young people as workers.
Apprenticeships are a common pathway for young people
making the transition from adolescence to adulthood and
offer a prime opportunity for the delivery of mental health
interventions. Furthermore, working conditions for some
apprentices present significant challenges to mental wellness (6),
and are implicated in heightened risk for anxiety, depression or
stress disorder compared to older workers (7).

Mental health programs delivered online (eHealth) and via
mobile technology (mHealth) can overcome barriers to young
people receiving mental health information and support, as
these modalities are provided in a practical, anonymous, and
cost-effective manner (8). Our project team has developed
a smartphone app (HeadGear) to help improve the mental
health and well-being of workers in male-dominated industries
(9). HeadGear involves a risk-profiling tool and a tailored
30-days mental health challenge to reduce risk, embodying
evidence-based approaches, such as behavioral activation and
mindfulness. In a large scale RCT, the app was found to reduce
depression symptoms and prevent incident depression caseness
(10). There was a specific dose-response effect present, with users,
on average, completing one-third of the intervention content.

There is potential to adapt effective digital mental health
interventions for specific populations to improve relevance
and engagement (11). It is suggested that low engagement in
mental health apps may be due to poor usability and lack of

user-centric design (12). Meanwhile, there is support that tailored
interventions, such as culturally adapted interventions, increase
efficacy and reduce attrition (13). Yet there is little research to
guide the adaptation of existing mental health interventions and
subsequent evaluation for specific populations.

The aim of the current paper is to: (1) qualitatively evaluate
the HeadGear app within an apprentice population; and (2)
evaluate the usability, acceptability, feasibility, and preliminary
efficacy of a modified version of the app (HeadGear Apprentice),
designed to reduce depressive symptoms in an apprentice
working population.

METHOD

Study 1: Focus Testing to Qualitatively

Evaluate the HeadGear App

Participants and Recruitment

Registered group training organizations in Sydney and
Newcastle, Australia, promoted the study to apprentices through
their communication channels which included emails, flyers,
and class announcement notices. The promotional material
invited apprentices to take part in focus groups to explore how
to support apprentice mental well-being. Interested participants
registered with an onsite training group coordinator. To be
included in the focus groups participants had to be enrolled in
an apprenticeship program, fluent in English language, and a
resident of Australia.

Procedure

This study formed part of a larger qualitative study of 54
apprentices (across eight activity-based focus groups), with a
subset taking part in this component (N = 26) during September
to November 2017. The overall sample for Study One was derived
from a larger qualitative study (N = 54). These focus groups were
randomly split (via block randomization) at each focus group
occasion. This manuscript reports on those randomized to review
the app, while the other half of the overall sample explored the
concept of risk assessment and the reporting of risk. Participants
gave written consent and completed demographic questionnaires
at the beginning of all focus groups. In neither Study One nor
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Study Two were participants were not asked to disclose their
employers. Additionally, it was made clear to participants that
no findings would be directly shared with employers, and all
published data would be at a deidentified (aggregated) level.

Each session was conducted by two researchers and lasted
for ~90 min. A semi-structured discussion guide was used. The
initial stage explored the challenges (6) and supports (14) used
by apprentices; participants then spent the remainder of the
group exploring the HeadGear app, discussing it, and completing
questionnaires. All participants were reimbursed with a $40 gift
card for their time.

This research was approved by the Human Research Ethics
Committee at the University of Sydney (2017/648).

Intervention

HeadGear is a smartphone application-based intervention
centered on behavioral activation and mindfulness therapy. The
main therapeutic component of the HeadGear app takes the form
of a 30-days challenge in which users complete one “challenge”
daily. These include psychoeducational videos; mindfulness
exercises; value-driven activity planning, goal setting, and review;
and coping skill development (problem solving, sleep, grounding,
alcohol use, assertiveness, and training in adaptive forms of
coping). Incorporated into the app was a risk calculator,
which assessed and provided participants with personalized
feedback regarding their risk for future mental health issues.
The risk calculator was developed from the validated HILDA
risk algorithm for future distress in working Australian adults
(15). The risk factor items are based on participant self-report.
Other components of the app include a mood monitoring
widget, a toolbox of skills (which is built from the challenge
as it is completed), and support service helplines. The app
was developed following a model of user engagement involving
workshops, focus testing, and surveys with a range of relevant
end users and stakeholders (9, 16, 17).

Measures

The self-report uMARS Scale (18) provides comprehensive
ratings of user experience and impressions of the app by assessing
app quality (objective and subjective) and perceived impact.
Each item has customized wording appropriate to the aspect
being assessed. Items employ a common 5-point rating scale
from 1 (Inadequate) to 5 (Excellent), such that higher scores
represent a stronger impact of the app on that aspect of user
cognition and/or potential behavior. The subjective quality and
perceived impact of particular app features were rated under each
subscale of objective App Quality, assessed on an individual basis
per item. Overall objective quality was measured using mean
subscale scores.

Data Analysis

Study one formed part of a larger qualitative study. The prevailing
theory is that sample size is based on the concept of “saturation”
(i.e., sufficiently describe the phenomenon of interest, and
address the research question at hand). Recently the idea of
“information power” (the more information the sample holds,
relevant for the actual study, the lower amount of participants is

needed) has been proposed to estimate saturation (19). Although
a number of elements must be considered in this definition, our
focus was on the gleaning of new information from this group
broadly, which we determined to be achieved as the later groups
failed to present significantly new information.

No formal inferential analysis was undertaken on this data,
descriptive statistics are reported pertaining to the uMARS. User
feedback is also reported and informed Study Two.

Study 2: Pilot Trial to Evaluate the Adapted

HeadGear Apprentice App

Participants and Recruitment

Participants were recruited via three methods: (1) email
circulation and snowball recruitment within industry partner
organizations; (2) recruitment flyers, email, and site visits
with education partner organizations; and (3) social media
advertising. Eligible participants were required to be aged
between 16 and 30 years, an Australian resident, fluent in English,
enrolled in an apprenticeship program; and to have a valid email
address and mobile number, and own an Apple- or Android-
operating smartphone.

Procedure
Trial promotion materials directed interested participants to the
trial website, upon which screening took place and consent was
obtained electronically, between March and May 2019. After
completing the online questionnaire battery, participants were
directed to their respective app store to download the app.

Participants were encouraged to use the HeadGear apprentice
app for 30 days. Objective app usage data was collected in-app. At
5-weeks post-baseline, participants were directed via email and
SMS to complete the follow-up survey online. Participants were
also invited to complete a telephone interview regarding their use
of the app, and a 3-month online follow-up survey using the same
measures completed at the 5-weeks assessment. The flow of users
through the trial is presented in Figure 1.

This research was approved by the Human Research Ethics
Committee at the University of Sydney (2018/788).

Intervention

Following on from the focus group testing (Study One),
minor modifications were made to the HeadGear app including
some changes to wording to increase accessibility, orientation
video and improved navigation, specific apprentice support
service guidance, the ability to skip through certain challenges
and elements to enhance gamification (including badges for
achievements). Personalization was also added to the risk
assessment tool, directing users to the challenge days which were
deemed to be most relevant based on their scores.

Outcome Measures

Participants completed self-administered questionnaires online.
Demographic information provided included age, sex, education,
area of study, year of apprenticeship, current medication,
and help-seeking. They also completed the questionnaires
outlined below.
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Completed baseline for eligibility (n=72)

A 4

Excluded (n=18)

Not an apprentice (n=9)

Over 30 years old (n=5)

Did not provide valid email (n=2)
Duplicates (n=2)

Allocated to intervention (n=54)
[ ]

Received allocated intervention (n=47)

Did not receive allocated intervention (did not
download HeadGear app) (n=7)

A

Completed 5-week follow-up (n=39)

!

Included in analysis (n=47)

FIGURE 1 | Flow of users through the trial.

Patient Health Questionnaire (PHQ-9) (20): The PHQ-9 is a
reliable and valid nine-item measure of depression severity over
the past 2 weeks and is sensitive to change (21, 22). The PHQ-9
can be used either as a diagnostic algorithm to make a probable
diagnosis of major depressive disorder (MDD) or as a continuous
measure with scores ranging from 0 to 27 and cut-points of 5, 10,
15, and 20 representing mild, moderate, moderately severe and
severe levels of depressive symptoms (Cronbach’s o = 0.89).

General Anxiety Disorder-7 item (GAD-7) (23): The GAD-7
is a reliable and valid seven-item measure of generalized anxiety
symptoms, and it has also proved to have good sensitivity and
specificity as a screening measure for panic, social anxiety, and
post-traumatic stress disorder (24). GAD-7 scores can range from
0to 27, with 5, 10, and 15 representing mild, moderate and severe
levels of anxiety symptoms [Cronbach’s o = 0.89 (25)].

The 5-item World Health Organization Well-Being Index
(WHO-5) (26): Scores on the WHO-5 range from 0 to 25 where
0 indicates the worst possible quality of life and a score of 25
represents the best possible quality of life. A score <13 or an
answer of 0 or 1 on any of the five items shows poor well-
being. The WHO-5 is a psychometrically sound measure of well-
being with high internal consistency (Cronbach’s o = 0.84) and
convergent associations with other measures of well-being (27).

Work performance was measured using three items from
the Health and Work Performance Questionnaire (HPQ) (28)
and an additional item pertaining to days absent in the last
month. For the purposes of analysis, a composite measure for
effective work days was constructed, by multiplying days present

at work (absenteeism) by absolute work productivity score
(presenteeism) as calculated by the HPQ, replicating previous
work in the area (29).

The follow-up survey comprised of the same measures as in
the initial battery with the addition of an adapted version of the
Usefulness, Satisfaction, and Ease questionnaire (30), which has
been used successfully in previous research (9). Participants were
asked to rate their agreement with a series of statements about
the intervention. Usage data was automatically collected by the
app including time spent in app, number of logins, number of
challenges completed, and specific responses to exercises.

Data Analysis

In the previous study using the HeadGear app (9), a small to
moderate within group effect size (28) was observed. Power
calculations showed that 44 participants would be needed to
achieve this effect size with 80% power at alpha = 0.05. To
account for an expected 30% dropout rate, 63 participants were
to be recruited.

All data was analyzed using SPSS version 23.0. Descriptive
statistics regarding participant characteristics and smartphone
use data were analyzed to characterize engagement and
acceptability. Paired samples t-tests were used to test for
differences between pre- and post-trial clinical outcomes (e.g.,
PHQ-9). No adjustments were made for missing data; however,
a sensitivity analysis was carried out utilizing last observation
carried forward, with no differences found. To explore impact of
actual intervention component exposure on symptoms and the
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TABLE 1 | Sample characteristics of focus group participants (N = 26).

TABLE 2 | uMARS subscale ratings.

n (%) Subscale Score
Mean age (SD) 20.77 (3.0) App objective quality M (SD); min-max
GENDER A. Engagement 3.6 (0.47); 2.8-4.6
Male 26 (100%) B. Functionality 3.9(0.49); 3-4.8
SMARTPHONE OWNED C. Aesthetics 4.1(0.66); 3-5
Android 10 (38.5) D. Information 4.1 (0.66); 3-5
iPhone 15 (67.7) Overall objective quality 3.8 Good (0.46); 3.1-4.8
Other (Google, Windows) 1(3.8) App Subjective Quality Rating (score)
LENGTH OF TIME IN APPRENTICESHIP Recommend the app to others Probably (4)
<1 year 8 (30.8) Predicted frequency of use of app in next year 3-10 (3)
1-2 years 13 (50.0) Willing to pay for the app Probably not (2)
3-4 years 4 (15.4) Overall star rating ® o e 0 (4/5 stars)
TYPE OF APPRENTICESHIP Perceived impact of app (N = 26) M (SD); min-max
Full-time 24 (92.3) Awareness 3.9(0.72); 2-5
Part-time 1(3.8) Knowledge 3.8 (0.90); 2-5
School-based 1(3.8) Attitudes 3.9 (0.93); 2-5
AREA OF STUDY Intention to change 3.6 (0.90); 1-5
Commercial cookery/hospitality 2 (15.4) Help-seeking 3.9(0.74); 2-5
Electronics 9 (34.6) Behavior change 4.0 (0.96); 1-5
Construction trade (plumbing, bricklaying, carpentry, electrician) 11 (42.9) Mean perceived impact for all factors Moderate impact (4)
Other 1(3.8)
LOCATION OF APPRENTICESHIP o o .
Metropolitan 18 (69.2) a.lto.gether indicated goqd .Ob]CiCthE qgahty (3.8) and we.re
Regional 8(308) similar across all aspects indicating consistent degree of quality

effect of engagement, usage was segmented in tertiles based on
overall use. All p-values were two-sided (one-sided for the t-test),
with significance set at 5%. Effect size (Cohen’s d) was calculated
using mean change/baseline SD (31).

A series of open-ended interviews were conducted, via
telephone, to ascertain themes and/or patterns pertaining to
participants’ evaluation of the HeadGear app for apprentices.
Consistent with methods for the analysis of generative
participatory data (32), an inductive approach to thematic
analysis was taken with the transcripts of audio interviews
(33-35). Coding was conducted independently by a researcher
not involved in initial interviews (IL). Independently, a
second researcher reviewed the recordings. Researcher codes
were compared, and consensus reached via comparison and
discussion (where needed) (34).

RESULTS
Study One

Sample Characteristics

Typical of this target group, apprentices were aged 18-30 years,
male (100%), and all owned a smartphone with approximately
half iPhone and half Android type. The majority (83%) were
undertaking a full-time apprenticeship and were completing an
electronics or construction-related trade (Table 1).

App Quality
Overall, apprentices rated the HeadGear app positively, with
an average of 4/5 stars (Table 2). Ratings for objective quality

in terms of all features. Specifically, “customization” under
Engagement was poorest (2.8) whilst “layout” in “Aesthetics”
was rated highest, closely followed by credibility and quality of
information. While most apprentices would widely recommend
the app (all endorsing on average a “likely” recommendation
to at least several individuals), on average users predicted
their use would be infrequent (3-10 times) over the next 12
months, unlikely to allow the app to have sufficient therapeutic
impact. Encouragingly though, around one-third expressed
interest in more frequent use 10-50 times in the next year.
Participants generally had no or neutral willingness to pay for
the app, with 65.4% not at all. On average, apprentices reported
that the HeadGear app had a consistent moderate degree of
impact upon their awareness, knowledge, attitudes, intention to
change, help-seeking, and behavior change around mental health
and well-being.

Feedback

The inability to skip challenges was raised as a negative point
in terms of app engagement, highlighted by the low scores for
customization. Participants sought the ability to pick and choose
specific activities rather than progress through the challenge
in linear succession. They also emphasized the importance
of gamification and greater personalization within the app,
for example through the inclusion of music. Participants also
suggested minor changes to language used in the app.

Study Two

Overall, 54 eligible participants consented to the study, of which
47 completed baseline assessment and downloaded the app.
The characteristics of this sample are presented in Table 3.
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TABLE 3 | Sample characteristics of pilot app evaluation participants (N = 47).

n (%)

Mean age (SD) 21.68 (3.62)
BASELINE MEAN SCORES

PHQ-9 (SD) 7.06 (5.54)

GAD7 (SD) 5.94 (5.03)

WHOS5 (SD) 13.55 (5.20)
GENDER

Male 45 (96.7)
APPRENTICESHIP YEAR

1st 14 (29.8)

2nd 16 (34.0)

3rd 11 (23.4)

4th 6(12.8)
EMPLOYMENT

Full-time 47 (100.0)
AREA OF STUDY

Electrical and electronics 16 (34.0)

Carpentry/joinery/cabinet making 14 (29.8)

Engineering and machinery 7 (14.9)

Hospitality and Cookery 4 (8.5)

Plumbing 3(6.4)

Automotive trades and services 2 (4.9
EDUCATION

Year 10 certificate 9(19.1)

Year 12 certificate 29 (61.7)

Trade or other certificate 5(10.6)

University degree 4 (8.5)
GROUP TRAINING ORGANIZATION

TAFE 32 (68.1)

Other provider 15(31.9)
Current mental health help 7 (14.9)
Current medication 2(4.3)

The sample was predominately male (96%), with a mean
age of 21.7 years. Participants’ apprenticeship experience was
relatively evenly spread, with the majority working in the areas
of building and construction, electronics, and engineering. On
average participants scored in the mild range for depression and
anxiety at baseline; however, 15% were currently seeking mental
health support.

App Usage and Feedback

On average users spent 77.4 (SD = 59.30) min in the app,
over 21 (median) sessions. Users completed approximately
a third of the app challenges (M = 11.91; SD = 11.25).
The app was well-received by the participants, with 87.2%
claiming it had at least moderately improved their mental
fitness. The majority understood the app content (87.2%
very/completely), while three-quarters (74.4%) claimed they
would probably/definitely recommend the app to others. The
appropriateness of app content had slightly lower appeal (66%
very/completely), while app engagement was slightly lower again

(59% very/completely). Overall, participants rated the app highly
or very highly (74.4%).

Interviews

While eleven participants agreed to be interviewed, only four
could be reached (8.5% of participants overall). Of the emergent
themes, there was a consensus as to the positive overall impact
of the app on mental health, significance of tailoring the app
to apprentices specifically, importance of reminders, and a
failure to make use of the toolbox function. Nonetheless, the
participants shared different viewpoints in relation to technical
difficulties, general usage of the app, and value of daily challenges;
specifically, the mindfulness, mood monitoring, and action-
planning/goal setting activities. Two of these users completed the
entire challenge, with the remaining interviewees completing 7
and 20 challenges, respectively.

Firstly, it was unanimously indicated that the HeadGear for
apprentices app elicited positive effects on their mental health
(e.g., “the app in general is really good” and helped the user “to
think about a lot of things [he] doesnt end up thinking about
during the day”). Consistently, reasons for participation were
driven by the tailoring of the app to apprentices specifically (e.g.,
“I think that it’s good it’s targeted to apprentices. .. they might not
always seek out other mental health apps”).

With respect to app usage, non-completion of challenges was
mainly attributed to “forgetting” to do so and then choosing
not to “catch up”. Participants consistently reported that the
reminders were ‘helpful”; however, they also reported that
these could be improved on by allowing the user to select the
time of the reminder notification (this was possible within the
app although participants were not aware of this function).
Specifically, presenting reminders were “at lunch time or 4 p.m.
when he finishes work” was suggested.

Several interviewees stated that they did not (or rarely) utilize
the toolbox function, citing unawareness, forgetfulness, and
laziness as reasons.

Although one respondent found the goal setting exercises
to be the most helpful of the challenges (“the goal setting and
tracking was very helpful... it helped me to stay on top of it and
things I needed to do.”), in general there was a reluctance to
engage in action planning (e.g., “mental exercises were better than
the active exercises,” [I disliked] activities associated with “list[s]
and planning”).

The mindfulness challenges were well-received (“very helpful
technique I learnt”), as were the psychoeducational videos which
were described as being “helpful and fun to watch.” In both cases
the inclusion of a transcript was considered important.

The interviewees expressed divergent opinions when
discussing the efficacy of the mood monitoring function. Where
it was not used, interviewees asserted that they felt as though
their “moods [dont] really change from being genuinely happy so
[1] didn’t think I needed to track it”. Conversely, others found it
incredibly useful, and continued to use it “most days”, “at the end
of the day to see how I feel [about] the day as a whole” claiming
that it enabled them to “look at it over a month and go... was
it just a sh*tty month? Was it a sh*tty stuff up thing or has my
outlook perhaps changed?”
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TABLE 4 | Change in outcome scores over time.

Pretrial Post-trial F (df) Significance Effect size
mean (SD) mean (SD) (Cohen’s d)
PHQ-9 6.74 (5.47) 5.26 (4.35) 3.777 (1.39) 0.059 0.27 (~0.16-0.69)
WHO-5 13.36 (5.09) 14.85 (5.70) 4.204 (1.38) 0.047 —0.29 (—0.72-0.14)
GAD-7 6.08 (5.41) 4.95 (3.69) 2.633 (1.38) 0.113 0.21 (—0.24-0.65)
Effective work days 18.98 (3.99) 19.55 (5.14) 0.772 (1.38) 0.385 —0.14 (—0.59-0.30)
9.00
8.00 O
7.00
6.00 \
(o))
i 5.00
g
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FIGURE 2 | Dose-response by tertiles.

Symptom Levels and Productivity
Overall, 39 participants (82.9%) completed follow-up
questionnaires. Symptom levels were generally in the mild
range at follow-up. There was a positive trend across all the
outcomes of interest over the 5-weeks follow-up; however, only
well-being (WHO-5) reached statistical significance (Table 4).
When exploring the impact of actual intervention component
exposure on the main outcome of interest (depression
symptoms), one third completed fewer than five challenges,
one-third completed 5-12 and the remaining third completed
>12. Those completing more than 12 sessions had significantly
reduced depressive symptoms at 5-weeks follow-up [F(j s
11.25; p = 0.004; mean difference: 3.00], whereas those
who completed fewer than 5, or 5-12 sessions, showed no
significant difference. Dose-response of the intervention by
tertiles are presented in Figure 2.

3-Month Follow-Up

Of the 47 eligible participants, 19 (40%) completed 3-month
follow-up. There were no significant differences between baseline
and 3-month follow-up across outcomes of interest. Similarly,
there were no significant differences between scores at the two

follow-up time points. Low questionnaire completion precluded
the exploration of app usage at this timepoint.

DISCUSSION

This paper aimed to explore the utility of a mental health
app, HeadGear, within an apprentice population. To the
authors’ knowledge, this is the first time a tailored eHealth
program has been developed for this population. Overall, the
app was well-received in both studies; however, engagement
(measured through both self-report and intervention adherence)
was an issue. This is unsurprising due to the difficulties in
engaging this group in mental health interventions generally
(36). Nevertheless, this had implications for the preliminary
effectiveness of the app.

Previous trials of mental health apps with young people
highlight the difficulties in achieving program adherence
within this population (37). Despite minimal feedback on
ways to improve the app at the conclusion of Study One,
the incorporation of elements to improve engagement and
completion rates are required, highlighted by the links
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between completion and symptom change highlighted in
Study Two. The results of this paper highlight the importance
of engagement, and that simply relying on positive subjective
reports of usability, satisfaction, acceptability, or feasibility
is insufficient when determining actual engagement (38).
Peter’s et al. (39) suggest that the psychological needs of
autonomy, competence and relatedness mediate positive user
experience outcomes including engagement and may be critical
factors in designing interventions. This is in-line with some
of the qualitative feedback including seeking customization
(autonomy), gamification (competence satisfaction), and
language (relatedness).

Furthermore, the results suggest that engagement (in the form
of intervention completion) is directly related to effect of an app-
based intervention of this kind. Although it has been shown
that completion of digital mental health interventions is not
always directly correlated with outcomes (38), and the minimum
level of engagement required for such interventions to achieve
beneficial effects remains an open question (40, 41). Involving
end-users in the conception, design, and implementation of
any app is a critical component to successful design (18)—
in the case of HeadGear, this was a core component of
development (6, 14). Indeed many recommendations to enhance
engagement in this young, predominately male population
(36) were incorporated in the preliminary work completed
as part of the app modifications. Other useful techniques to
enhance engagement may include a means to better embed the
technology within the systems and structures which users already
operate within (e.g., clinical services) (18); in this case, given
the low levels of traditional service use within the apprentice
population, workplaces or training organizations may place a
vital role. This may also be a means to provide supportive
accountability, which is linked to enhanced engagement (42).
However, there remains the question of how to create habit-
forming technologies within this space by improving the intrinsic
motivation to complete such programs, which requires intensive
multidisciplinary development.

Symptom change 1is, indeed, only one element of
importance in developing programs within this population.
The apprenticeship experience and support given to mental
health issues can vary greatly, especially in small employers
(43). Importantly, the response to the app was positive in terms
of perceived impact on awareness, help-seeking, and behavior,
along with subjective mental fitness. Such elements are critical
to adequately serving a population that has low levels of mental
health literacy (44) and high rates of training incompletion, with
factors related to poor mental health reported as the primary
reasons for incompletion (45).

Although only well-being scores improved to a statistically
significant degree, there was a consistent trend toward
improvements across all health and behavioral outcomes.
The true potentially beneficial impact of the app may be
obscured in this study due to lack of power and low baseline
symptom rates (10). Furthermore, the app was designed to
prevent rather than treat depression and in a pilot trial of
this kind exploring such an outcome was not feasible. This is

a limitation of the current study, and requires much greater
numbers to determine effectiveness (46). Nevertheless, baseline
depression scores and app usage were comparable within this
sample and the original HeadGear prevention trial (10). In the
original trial users completed on average 9 challenges, using
the app for 52 min. The within-group effect size in the current
study was slightly smaller at post-intervention (0.8 vs. 1.2), but
the mean difference was similar (1.80 vs. 1.94). Comparatively,
well-being scores improved to a greater extent within the current
trial (—0.41 vs. —0.62).

Other limitations of the study include the low rates of
female participation in both studies; while this is reflective of
the makeup of industries sampled, there remains a question
around whether female apprentices would respond differently
to this app than males. Similarly, the range of industries
represented was limited, and findings may not be generalizable
to all apprentices. Finally, as with any study of this kind
there is the potential for self-report bias, nevertheless, evidence
suggests self-report provides useful and accurate estimates when
conditions are designed to maximize response accuracy (47,
48). To minimize bias in responding we intentionally recruited
via non-workplace channels (e.g., training organizations and
online). Overall, the findings from the two studies reported here
suggest that an eHealth tool, the HeadGear application, was
generally considered acceptable and well-received when adapted
to young apprentices. However, questions remain regarding how
to improve engagement and adherence to the program. These
questions appear critical to effectiveness. Whilst preliminary
results were encouraging, these improvements, along with a full-
scale efficacy trial are needed to better understand the utility of
smartphone applications for mental health in this population.
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Does Dialogue Improve the
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Department of Social Medicine, Faculty of Health, Medicine and Life Sciences, CAPHRI Care and Public Health Research
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Background: There is a need to develop sustainable employability (SE) interventions that
are better aligned to the needs of low-educated employees. This group needs to get a
voice in intervention development and implementation. In this study, a dialogue-based
approach is proposed consisting of an online step-by-step support toolkit for employers,
“Healthy Human Resources” (HHR). When intervening, this toolkit enables and stimulates
employers to have a continuous dialogue with their low-educated employees. By
improving the employees’ job control, HHR is aimed at cost-beneficially improving SE.
This paper describes the protocol of the evaluation study to evaluate the effectiveness
and implementation process of HHR on the SE of low-educated employees.

Methods: The protocol of the evaluation study consists of: (1) an effect evaluation
with a pretest-posttest design with a 1-year follow-up in five work organizations in the
Netherlands deploying low-educated employees and with SE as the primary outcome
and job control as the secondary outcome. The effect evaluation is expanded with a
budget impact analysis; (2) a mixed-method process evaluation at 6 and 12 months after
the start of HHR to evaluate the whole implementation process of HHR. This includes
the experiences with HHR of various stakeholders, such as employees, human resource
managers, and line managers.

Discussion: The effect evaluation will give insight into the effects of HHR on the SE of
low-educated employees. The process evaluation will provide insight into the underlying
mechanisms of the (in) effectiveness of HHR. By improving dialogue, we hypothesize that
HHR, through enhancing job control, will strengthen the SE of low-educated employees.
Also for helping with tackling the socioeconomic health gap, if proven effective, the
implementation of HHR on a wider scale can be recommended.

Keywords: low-educated employees, employer, dialogue, job control, sustainable employability, effect evaluation,
process evaluation, protocol
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INTRODUCTION

Despite many attempts to reduce socioeconomic health
differences, such differences remain large and persistent (1, 2).
As, in the work domain, low-educated employees much more
often prematurely leave the labor force due to health-related
problems than their higher-educated counterparts (2-4), it is
worrying that lower-educated employees are often difficult to
reach in research and intervention efforts aimed at improving
their situation (5, 6). Through absenteeism, presenteeism, and
high staff turnover, this has substantial financial implications for
employers too (7). Low-educated employees constitute a group
that needs extra effort in this regard. Employees’ sustainable
employability (SE) has become top priority for employers,
as they aim to foster employees’ health and productivity in a
sustainable way (8). The concept of SE is not one individual
aspect, but rather an interaction between the employee and
the organizational context. The workplace therefore is a good
starting point to reach low-educated employees and improve
their SE (8-10). This group, however, hardly participates in
workplace health interventions (9, 11), and when they do
participate, they tend to benefit to a lesser extent (12). In practice,
many SE interventions are being developed without taking
the perspective of the target group into account. Employers
tend to buy ready-made health programs from (commercial)
third parties, in which implementation takes place via a non-
participatory top-down approach (13). Employees are often
passive receivers in these programs (14, 15). Consequently,
a mismatch occurs between these health programs and the
needs and the world of daily experience of most low-educated
employees. Therefore, low-educated employees need a different
and more intensive approach than their higher-educated
counterparts (16).

There is thus an urgent need to better align SE interventions
to the needs of low-educated employees. To increase the
effectiveness of these interventions, this group needs to have
a say and needs to be actively involved in intervention
development and implementation (6, 17, 18). Active involvement
and participation in decision-making processes is expected to
empower employees by increasing job control and autonomy;
these in turn are expected to improve the employees (mental)
health and SE (19-21). Job control is an important determinant
of employee well-being, particularly for low-educated employees
who generally work in low control situations (20, 22, 23).
When intervening, we expect that a profound dialogue between
employees and the employer is crucial in increasing job control
and SE among low-educated employees (24-26). Dialogue stands
for an explanatory way of having a conversation in which all
involved stakeholders experience a shared responsibility for the
outcome of the dialogue (27). Instead of one-sided monologs
or directives from the top, during dialogue, employees and
representatives of the employer can think together and share
experiences from different perspectives (25). When employers
engage employees in dialogue, employees feel that their opinions
count and that they are given a voice (28, 29). Previous studies
found positive effects of improved work conditions through
dialogue groups among high-educated physicians (28) and

feeling heard and valued has been found to increase the self-
esteem and self-efficacy of employees (19).

We propose a dialogue-based approach to stimulate active
employee participation in the development and implementation
of tailored SE interventions. We assume that this will contribute
to a higher job control and SE of low-educated employees.
Due to the participatory approach, including the dialogue
component, employees get the opportunity to obtain more self-
direction, experience more job control, which eventually will
improve their health and SE. By lowering sickness absence,
our approach will also be cost-beneficial for employers (7). We
have therefore developed a free online support toolkit named
- Healthy Human Resources’ (HHR) aimed at improving SE
of the low-educated employees. With the toolkit, employers
(e.g., HR managers; supervisors), in dialogue with the low-
educated employees, can develop and implement tailored SE
interventions. As long as these are the outcome of a shared
dialogue, the tailored SE interventions can vary widely regarding
size and content and may, e.g., include compliments cards, job
crafting, lifestyle interventions, or leadership training. The online
toolkit HHR has already been developed, also in dialogue with
several stakeholders, such as HR-managers, supervisors, and low-
educated employees.

This paper presents the study protocol of the evaluation
study, evaluating the effect and the process of HHR. Particularly
through increasing the low-educated employees’ control at work,
we hypothesize that the use of HHR in organizations, by
integrating a dialogue-based approach, improves the SE of low-
educated employees. We therefore also expect that employees
who are more exposed to the dialogue integrated within HHR
will experience more improvement in SE than employees who are
less or not at all exposed to HHR (dose-response). The conceptual
model of HHR is illustrated in Figure 1.

METHODS

The evaluation framework consists of a quantitative effect
evaluation and an extensive mixed-method process evaluation.
The aim of the effect evaluation is to investigate the effect
of HHR on the SE of low-educated employees. The aim of
the process evaluation is to assess the implementation process,
the underlying mechanisms of the HHR’s effectiveness or lack
thereof (the how, what, why), and the HHR experiences of
key stakeholders, such as the employees, HR manager and
supervisors. The effect and process evaluation supplement
each other.

Intervention: Healthy HR

HHR is a web-based step-by-step support toolkit for HR
managers and/or supervisors aimed at improving SE of low-
educated employees. It supports HR managers and supervisors
by developing and implementing their own tailored SE
interventions by - from the start - involving their low-educated
employees via dialogue. This online toolkit is presented on
the “Healthy Human Resources” website (www.gezondhr.nl) (in
Dutch). It consists of different steps, tasks, and dialogue-based
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FIGURE 1 | Conceptual model of HHR and expected outcomes.

tools for use within a team or department of the participating
organizations. Within HHR eight steps are presented: step
(1) Prepare together; step (2) Measuring is knowing; step (3)
Our problems; step (4) Our solutions; step (5) Action plan;
step (6) Let’s start; step (7) Evaluation, and step (8) Along
the way: obstacles in the process. Each step, is represented
by several underlying tasks (e.g., brainstorming; prioritizing;
communicating) and every task contains one or more supportive
tools. Tools can be questionnaires, working forms, checklists,
communication tips and information, external links, or a library
with simple solutions and evidence-based interventions. Every
task and tool facilitates a certain degree of employee participation
and dialogue. The main outline of the steps, tasks and tools
are presented in Appendix A. Organizations can select the tools
which best fit to their context and their employees’ situation,
thereby developing a tailor-made toolKkit for the needs assessment
(HHR step 1-4) and developing and implementing their own
tailored SE interventions (HHR step 5-7). The development of
HHR is based on the Intervention Mapping approach (IM) (30).
As IM is a rather detailed and time-consuming approach (30, 31),
we decided to use an adapted version of the IM within HHR
as well; this will make HHR more feasible for employers to put
into practice (32, 33). The HR manager and/or supervisor will
facilitate HHR themselves, without any external consultancy. We
developed HHR in such a way, that it is a self-led intervention.
It will be delivered in the participating organization, likely
during working hours. HR manager and supervisors are able
to decide by themselves how much time they spend on HHR
and how they are going to integrate HHR in the daily business.
However, a rule of thumb is provided within the toolkit by
the researchers. Nevertheless, we expect when using HHR more

frequent and more intense, employees will be more exposed and
will experience more improvement on SE as mentioned before. A
detailed description about the development and content of HHR
will be published elsewhere (34).

Effect Evaluation

The effect evaluation will be a quantitative study with a pretest-
posttest design with a 1-year follow-up within each participating
organization (T2). The employees’ SE will be compared between
prior to and after the HHR intervention. We will also examine
whether the SE improves more, if employees are more exposed
to HHR. Additionally, a budget impact analysis (BIA) will be
performed to gain more insight into whether HHR is financially
affordable and beneficial for employers deploying low-educated
employees. The primary aim of the effect evaluation is to
investigate the effectiveness of HHR on the SE of low-educated
employees. The main research question is:

- What is the effect
low-educated employees?

of HHR on the SE of

Study Sample and Sample Size

Five Dutch work organizations (a manufacturing company, a
meat processing company, a cleaning company, a warehouse
and a governmental institution) participated in the development
of HHR. These organizations will also implement HHR and
participate in the effect evaluation. Employees with lower
educational levels varying from no education to secondary
vocational education [coded according to the 2011 International
Standard Classification of Education (ISCED-11)] will be
included in HHR and the effect evaluation. In this study, we will
focus on employees with lower educational levels, particularly

Frontiers in Public Health | www.frontiersin.org

September 2020 | Volume 8 | Article 446


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Hazelzet et al.

Study Protocol to Evaluate a Web-Based Toolkit

those employees who perform low-skilled jobs within certain
departments of an organization.

A power calculation was performed to determine the sample
size. Based on the mean difference in SE of 0.25 (theoretical range
1 to 5) that was found between high and low-educated employees
in a previous study (35), we expect SE differences between high
and low-educated employees to decrease with 0.25. As the uptake
and output of HHR is organization-specific, we aim to study
the SE improvement in each organization separately, but we will
also pool the data to examine the overall effect. With a power of
80% and a significance level of 5%, the required sample size is a
minimum of 126 employees per organization (36), which implies
an overall sample size of 630 employees. We expect a varied non-
response and dropout rate per organization. The gross number
of employees varies between 40 and 1,200 per organization.
For participating organizations with insufficient power, data will
be pooled.

Data Collection

Data for the effect evaluation of HHR will rely upon quantitative
data from similar questionnaires at two time points: baseline (T0)
and follow up (T2, 12 months after the start of step 1) (Figure 2).
The baseline questionnaire (T0) will also be used as the needs
assessment instrument in step 2 of HHR. The questionnaire
for the needs assessment and effect evaluation is adapted and
based on the existing Maastricht Instrument of Sustainable
Employability (MAISE) (35). The MAISE has been developed for
measuring SE from an employees’ perspective. The MAISE has
been validated among employees with (on average) intermediate
and higher educational levels. For use among a sample of low-
educated employees and the purpose of serving as a needs
assessment, the MAISE and other (self-developed) subscales,
such as job control, self-efficacy and lifestyle have been adjusted,
to better fit with the language and way of thinking of low-
educated employees. It is our hope that this adaptation improves
the reach and the validity and reliability of our questionnaires.
For instance, the use of existing job control scales from existing
questionnaires were still too difficult to understand by the
employees when discussing these items together with them. For
the effect evaluation, additional, well-validated measures were
also used (e.g., vitality).

Primary outcomes

Sustainable employability (SE) will be the primary outcome of
the effect evaluation and can be considered as a distal outcome
measure. The level of SE is measured by means of two scales,
productivity and health, from the Maastricht Instrument of
Sustainable Employability (MAISE) (35). SE measurement will be
complemented by several proxies of SE:

Vitality will be measured by means of the subscale vitality
of the Dutch version of the Utrecht Work Engagement Scale
(UWES) (5 items) (37). The response scale ranged from 1 (never)
to 7 (always/every day). A global measure of work engagement
will be used as well, measured by means of the shortened
Dutch version of the Utrecht Work Engagement Scale (UWES-
3). This short version of UWES-9 is proven to be reliable and
valid (38). Self-perceived health will be measured using a single

item: “In general, what would you say about your health?”
with five response options: excellent; very good; good; fair; and
poor. For sickness absence, self-reported sickness absence will be
measured by using a single item: “In the past 12 months, how
many days were you sick-listed?” and registered sickness absence
data will be drawn from the registers of the organizations. The
sickness absence percentages will be obtained per participating
department of each organization before the start at TO and after
12 months (T2).

Secondary outcome

Job control will be the secondary outcome of the study and will
be measured by means of a self-developed scale consisting of 5
items. The items are inspired by existing lists, such as the Dutch
Questionnaire on the Experience and Evaluation of Work and the
Maastricht Autonomy questionnaire (39, 40). The formulation
of the items was aligned to the linguistic usage and preferences
of the low-educated employees. The response scale ranged from
1 (never) to 5 (always). An example item is: “I have a say in
what happens on my job.” Validity and reliability of this scale will
be analyzed.

Other outcomes

We included several additional proximal outcomes which can be
used to measure potential effects of the tailored SE interventions
per organization: self-efficacy, lifestyle, social climate, social
support, organization of work, adapted work possibilities, and
communication and collaboration. Self-efficacy will be measured
by means of the general self-efficacy scale (GSES-12) using the
subscale effort (5 items) (41). Lifestyle will be measured according
to the five behaviors: physical activity, smoking, alcohol use,
consumption of fruit or vegetables and quality of sleep (42-
44). These five lifestyle behaviors provided a so-called “optimal
lifestyle index.” Each behavior scored “1” when the norm is met
(and “0” when not met). A sum score will be computed of all five
behaviors to create an optimal lifestyle index (43). The variables
social climate (4 items), social support (3 items), organization
of work (9 items), adapted work possibilities (4 items), and
communication and collaboration (5 items) will be measured by
means of self-developed scales. Validity and reliability of these
scales will be analyzed.

Information on covariates (gender, age, type of contract (e.g.,
permanent or flex), level of education, ethnicity, shift work) will
be also collected. Finally, to examine whether the SE improves
more when employees are more intensely exposed to HHR
(dose-response), the process indicator dose-received will be
included in the follow-up questionnaire (T2). Dose-received will
be measured by means of a self-developed continuous scale at
employee and organizational level (see also process evaluation).
Employees will be asked to what extent they actively aware and
participated in HHR.

Data Analysis

Descriptive statistics will be used to analyze background
characteristics. Differences over time (T0-T2) on the primary
and secondary outcomes will be analyzed by means of paired
t-tests of mean differences, chi square tests and regression
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FIGURE 2 | Overview evaluation moments and data collection.

analyses. The dose-received variable will be used to test the
correlation between the dose and change in the primary
outcome SE. Subgroup analyses (e.g., gender; education; type of
contract) will be performed to examine specifically heightened or
lowered improvements in SE in subgroups. Multilevel analyses
are used to examine the association between the level of
HHR implementation on the company level (level 2) and the
improvement in SE (level 1). If multilevel analyses appear not
to be feasible, other ways of taking account of the nested design
will be considered. Finally, when there is a need for pooling
(one organization has only 40 employees in total), multilevel is
similarly considered (when pooling). Analyses will be performed
using SPSS version 26.

Budget Impact Analysis

We will perform a budget impact analysis (BIA) from the
employer perspective. The main aim of the BIA is to assess
whether the implementation of HHR is financially affordable
for the employer (e.g., time; implementation costs of HHR;
additional cost for HHR) and show the budget impact of HHR.
Generally, employers have interest in maintaining a healthy
and productive workforce and, thus, they may be able to offset
decreased sickness absence gains against the costs. Data will
be collected on the direct costs of specific resources needed
to implement HHR (e.g., staff, expertise, supplies, equipment,
working time) by means of interviews. The estimation of the
time spent gathered in interviews will be supplemented with
data from the logbooks of the employers and researchers. The
time spent will be translated to costs by multiplying number of
hours with the average hour salary of for the group of employees

involved in HHR. We ensure that the report on both costs
and benefits will be simultaneously available for employers and
HR managers.

Process Evaluation

The aim of the process evaluation is to evaluate, in each
participating organization, the implementation process and
the underlying mechanisms of the HHR’s effectiveness or
lack thereof (the how, what, why), and the experiences of
key stakeholders with HHR. These key stakeholders might
influence the implementation throughout the process in various
ways and therefore the outcomes. The process evaluation will
have a mixed-method design (45) and will be utilized to
interpret and understand the outcomes of the effect evaluation
(46, 47). The study population of the quantitative process
evaluation (follow-up questionnaire T2) equals that of the
effect evaluation (the employees). The study population of
the qualitative process evaluation includes various stakeholders
(i.e., employees, supervisors, and HR managers) at different
levels of the organizations. We will examine the key process
indicators suggested by Linnan and Steckler presented in
Table 1 (48). Because the organizational context can hinder
or facilitate the implementation process and outcomes, we
will examine both omnibus context (e.g., general context) and
discrete context (e.g., specific events during HHR) in this process
evaluation (46, 47,49). In the qualitative parts of the process
evaluation, we will generally follow the principles of responsive
evaluation, which is well in line with the participative and
dialogue-based approach of this study (50). This participative
evaluation method explicitly includes the intervention and
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TABLE 1 | Process indicators, stakeholders’ level, operationalization and data collection method.

Process indicators and definition

Stakeholder

Operationalization

Data collection method

level
Context Employer Description of barriers Documentary evidence (TO-T2)
The contextual factors (omnibus; discrete) and history (i.e., Employees Description of facilitators Logbook (TO-T2)
barriers, facilitators) that affect HHR implementation or outcomes Focus groups (T1; T2)
Semi-structured Interviews (T1;T2)
Recruitment Employer Description of approaches Logbook (TO-T2)
Procedures used to approach and attract employees Employees Focus group (T1; T2)
Reach Employees Characteristics of departments Baseline questionnaire and follow-up
Percentage of departments and employees participating in HHR Characteristics of employees questionnaire (TO; T2)
Percentage of employees, participated Logbook (TO-T2)
Drop-out and reasons Focus groups (T1; T2)
Semi structured Interviews (T1; T2)
Checklist (T1; T2)
Dose delivered Employer Dose delivered items (yes/no) Logbook (TO-T2)
The extent to which HHR or components actually was delivered Employees Questionnaire at follow-up (T2)
according to the intervention plan Focus groups (T1; T2)
Semi structured Interviews (T1; T2)
Checklist (T1; T2)
Dose received Employees Dose-response Questionnaire at follow-up (T2)
The extent to which employees actively aware and participated Participation rate HHR Focus groups (T1;T2)
in HHR Semi structured Interviews (T1;T2)
Fidelity Employer Statements (yes/no) Logbook (TO-T2)
The extent to which HHR was delivered as intended Employees Reasons Questionnaire at follow-up (T2)
Focus groups (T1; T2)
Semi structured Interviews (T1; T2)
Satisfaction Employer Satisfaction rate (scale 0-10) Logbook (TO-T2)
Employees and employer satisfaction about HHR Employees Experiences of employees and employers  Questionnaire at follow-up (T2)

Focus groups (T1; T2)
Semi structured Interviews (T1; T2)

connects the different perspectives of stakeholders in order to
obtain a more complete picture.
The research questions for the process evaluation are:

- How and to what extent has HHR been implemented in
the participating organizations, taking into account the key
process indicators?

- What are the experienced changes and the perspectives of the
key stakeholders with HHR?

Data Collection and Analysis

Data will be collected throughout the entire process (TO-
T2), at 6 months (T1), and at 12 months (T2) after the
start of step 1 of HHR (Figure 2). In order to gain multiple
perspectives and assure data validity, data source triangulation
will be applied (51). At T2, the follow-up questionnaire of
the effect evaluation will be extended with quantitative process
evaluations questions covering the key process indicators: Reach,
dose delivered, dose received, fidelity and satisfaction. These
quantitative data will be analyzed by means of descriptive
statistics. Data on the process indicators will be collected by
means of different methods and at different stakeholder’s levels
within the organization (Table 1). Throughout the process (T0-
T2), employers have the opportunity to give feedback by means
of a feedback function built within HHR. Employers will keep
track of the progress, number of meetings, time investment,

participants, special remarks and events by means of a logbook
and will be called monthly by the researchers. The researchers
will also keep a logbook to document events and to keep
documentary evidence for each participating organization. At
T1, we will collect qualitative data about the experiences of
employees and employers with steps 1-4 of HHR. At T2, we
will collect qualitative data about the experiences of employees
and employers with steps 5-7 of HHR (Figure 2). For both T1
and T2, focus groups and individual semi-structured interviews
with the key stakeholders and other third parties (e.g., policy
makers; communication staff) involved in the process will be
conducted. These individual interviews and focus groups are
complementary to each other (52). The topic lists for the
focus groups and individual semi-structured interviews will be
based on the process indicators and will include open-ended
questions about HHR, the dialogue-based approach, experiences
of stakeholders with HHR, and experienced changes. All focus
groups and individual interviews will be digitally recorded and
qualitative data will be analyzed thematically via a qualitative data
analysis software program (e.g., NVivo).

DISCUSSION

This paper presents the protocol for the effect and process
evaluation of the intervention HHR. HHR is a web-based support
toolkit for employers based on dialogue and aimed at improving
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the SE of low-educated employees. We hypothesize that - through
increasing job control - employees who are more exposed to HHR
will experience better SE than employees who are less or not
exposed to HHR.

Strengths of the Protocol

This evaluation study provides insight into the effect and
implementation process of HHR, including the underlying
mechanisms that shapes the outcomes. Data triangulation using
different quantitative and qualitative methods and data sources
will be applied to assure the validity of this research. We expect
that HHR as a whole will show positive effects on the SE of low-
educated employees, regardless which organization or the effects
of the tailored SE interventions developed per organization
and the way we organized the process evaluation supports
finding explanations for possible lack of effects. Furthermore,
an economic perspective from the employer is also taken into
account in a form of a BIA. The BIA will address the affordability
of HHR and, together with the report on the benefits and gains
of the intervention, will help employers to decide whether they
want to invest in HHR.

The extensive process evaluation, including different time
points and data collection methods, will be a strength to better
understand the underlying mechanisms of HHR, experienced
changes and how dialogue and job control is experienced
by different key stakeholders over time. Furthermore, the
process evaluation at T2 allows to gain insight into the specific
tailored SE interventions in each organization and their related
perceived effectiveness next to the experience of HHR as a
whole. Finally, we conduct the evaluation study in five different
sectors and settings, which will increase the generalizability of
our results.

Methodological Challenges

Despite this extensive study design, several methodological
challenges can be pointed out. First, HHR is a generic toolkit
and organizations will work with the same steps, tasks and
tools. However, the way HHR will be implemented, including
the use of the tools will differ per organization. Employers
are free to choose those tools which best fits their situation
and their specific SE problems. This might lead to differences
in effects and processes across the organizations. Therefore,
it is important to perform subgroup analyses. Second, the
participating organizations appeared to be unable to allocate
a control group, because of time limits and other concerns
within organizations. The lack of a control group is a well-
known issue within research of organizations; this unfortunately
leads to less robust evidence about what is effective in terms
of SE interventions in the workplace (53). Hence, due to the
lack of the control group it is important to study the uptake of
HHR and profoundly assess whether there is a dose-response
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Coronavirus disease 2019 (COVID-19), which is caused by a distinct coronavirus, is
an acute infectious disease that spreads mainly via the respiratory route. During the
COVID-19 outbreak, many healthcare systems faced a severe burden when a large
number of healthcare workers (HCWSs) became infected due to the lack of adequate
protection. Consequently, it was apparent that it is important to ensure the health and
safety of HCWs in order to control the outbreak throughout society. In this article, we
share our successful protocol for protecting the safety of HCWs in the course of their
daily work in an orthopedics department with the aim of eventually reducing the risk of
nosocomial infection. None of our HCWs or their families contracted the infection during
the COVID-19 pandemic.

Keywords: COVID-19, SARS-CoV-2, Wuhan, healthcare workers, protocol

INTRODUCTION

In December 2019, an outbreak of coronavirus disease 2019 (COVID-19), caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), was first reported in Wuhan, China, and
subsequently spread rapidly around the world (1). In order to control the COVID-19 spread,
the Chinese government imposed a lockdown of Wuhan City on January 23, 2020 (2). The most
common symptoms of SARS-COV-2 infection are fever, cough, shortness of breath, and myalgia or
fatigue. SARS-CoV-2 is highly contagious and can be transmitted by droplets, via direct contact and
possibly by aerosols (3). On March 11, 2020, the World Health Organization declared the disease
a pandemic. As of August 5, 2020, there were 18,318,928 confirmed cases and 695,043 confirmed
deaths reported globally (4).

During the early stage of the COVID-19 outbreak, many healthcare workers (HCWs)
became infected due to lack of appropriate infection prevention and control protocols and
implementation procedures. In Wuhan Union Hospital, 14 HCWs were infected by two index
patients in the early days (5). In Italy, more than 3,300 HCWs had been infected, and at least
22 had died by early March, and by the end of March, COVID-19 had infected 20% of the
frontline HCWs, and many had died (6). In the United States, by April 4, 2020a total of 9,282
HCWs had been infected by COVID-19, including 27 deaths (7). However, in our hospital
the infection became well-controlled once a strict safety protocol was implemented. Starting
from January 25, 2020, our hospital was one of the designated hospitals for intensive care
treatment of COVID-19 patients, yet none of the HCWs there was infected during the frontline
medical care of COVID-19 patients following the implementation of the strict safety protocol.
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Protecting Healthcare Workers From COVID-19

At present, multiple countries are experiencing the COVID-
19 pandemic, and HCWs are the most valuable resource in
every country for saving patients’ lives. Thus, it is imperative to
protect the health and safety of HCWs during the COVID-19
pandemic so that they can treat patients. Fortunately, effective
infection control measures have been put in place to protect
the safety of HCWs in some countries (8-10). The aim of
this article is to share our successful protocol, which ensured
the safety of all of the HCWs in our orthopedics department
and strengthened the overall COVID-19 epidemic control. This
protocol covered five aspects: (1) safety protection classification,
(2) reasonable working hours, (3) ward protection, (4) operating
room protection, and (5) rest area protection. These aspects are
presented individually in the following sections.

SAFETY PROTECTION CLASSIFICATION

Beginning on January 20, 2020, infection control training was
provided to all medical staff at our hospital. The infection control
measures implemented in our hospital’s orthopedic department
were based on detailed risk assessments by both local orthopedic
and infection control experts. These measures were classified
into a four-level hierarchy of control and were used in different
risk environments for recommendation of personal protective
equipment (PPE) usage for HCWs (Table 1).

REASONABLE WORKING HOURS

HCWs could have been infected due to the shortage of staff
and lack of supplies resulting from the large influx of COVID-
19 patients in the early stages (11, 12). Previous studies have
demonstrated that severe fatigue can contribute to a higher
probability of contracting COVID-19 in HCWs; thus, reducing
workload could be a strategy for orthopedic surgeons to defend
against becoming infected with COVID-19 (12). In our hospital,
frontline medical staff were limited to work for 3h in the
quarantine ward and 8 h in the clean office area during a regular
day. Ensuring that frontline medical staff have adequate rest time
was a priority in the orthopedic department of our hospital.

WARD PROTECTION

Our ward was divided into three areas, comprising the quarantine
ward, buffer zone, and clean area (Figure 1). The COVID-19

patients’ access to the ward was separate from that of the HCWs.
The HCW s were obliged to wear appropriate PPE before entering
the buffer zone. This procedure involved two HCWs working
together to check for any damage to their PPE. After the HCWs
entered buffer zone 1, they again helped each other to ensure that
their PPE was properly secured in place. In the quarantine ward,
the hands of the HCW's were disinfected with 75% alcohol before
and after patient contact. Once their work in the quarantine ward
was finished, the HCWs entered buffer zone 2 to remove their
PPE. It was important that the PPE be removed following a given
order (see Figure 2 for details). The HCWs then disinfected the
contaminated PPE in the buffer room. Subsequently, the HCW's
put on a new surgical mask, left the buffer zone, and entered the
clean office area. It was important to ensure that the door into
the buffer zone and the door out of the buffer zone could not be
opened at the same time.

HCWs working in the clean area (ie., level 0) only
needed to wear white coats and N95 respirators (or surgical
masks). We used throat swabs to sample items in the clean
area regularly and removed any items having positive SARS-
CoV-2 nucleic acid test results. We also ensured that the
HCWs refrained from touching their eyes, nose, or mouth
before performing hand hygiene. In addition, we required
the HCWs to put their cell phones in a clear plastic
protective bag to minimize accidental contamination of their
cell phones.

It was essential to follow the principles of social distancing
and avoid face-to-face contact with colleagues during meal times
to minimize potential disease transmission. In our hospital, no
more than three HCWs were allowed to eat at the same time
in the dining area, and everyone must keep a distance of more
than 1 m.

When the HCWs left the office area, they entered the
disinfection room to change into a new mask, disinfect their
personal belongings, and perform hand hygiene.

OPERATING ROOM PROTECTION

During the outbreak of COVID-19, elective surgeries had been
suspended in many areas (13, 14). However, some patients
affected by fracture and soft tissue injury required immediate
assessment and emergency surgeries. In the department of
orthopedics, we treated seven COVID-19 patients with fracture
and one with lower limb ischemia and necrosis, of whom four

TABLE 1 | Infection control measures across protection levels.

Protection level Personal protective equipment

Recommended usage

Level O White coats, surgical mask or N95 respirator, surgical cap

Level | Protective suits, surgical mask or N95 respirator, protective goggles, gloves, shoe
covers, surgical cap

Level I Protective coveralls, N95 respirator, protective goggles, gloves (double), long shoe
covers, surgical cap

Level Ill Protective coveralls, N95 respirator and surgical mask, protective goggles, gloves

(triple), long shoe covers, surgical cap, powered air purifying respirators

Clean area (office of healthcare worker)
Ward rounds

Transferring patients, dressing change, stitches removed

Contact with patients’ blood, body fluids, and
involvement in any aerosol-generating procedures
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COVID-19 patients

v

Quarantine ward

Clean area

Healthcare worker’s

Level I protection office

Level II protection Level 0 protection

Prepara-
tion
room 1

Disinfec-
tion
room

Prepara- |
tion

Healthcare worker’s
rest area

FIGURE 1 | Conceptual scheme of workplace protection for healthcare workers (HCWs). The green arrows show the direction of movement of the HCWSs; the red
arrows show the direction of movement of the coronavirus disease 2019 (COVID-19) patients. The entrances to all rooms were marked with specific signs warning the
HCWs to move in the right direction. Patients testing positive for COVID-19 were directed to the quarantine ward where they were placed in individual isolation rooms
for further treatment. The clean area comprised the office where the medical staff worked, and measures were taken to prevent the virus from entering this area. The
disinfection room was the place where the HCWs disinfected their personal belongings (cell phone, watch, and so on) and performed hand hygiene. The preparation
room was the place where the HCWs dressed in appropriate personal protective equipment (PPE). The negative pressure operating room was designated for the
surgical treatment of COVID-19 patients, and it is an effective measure to control the source of infection and block the route of transmission.

Perform hand

Remove protective
coveralls and
gloves;

Peel off protective
coveralls & gloves
and roll inside-out

Perform hand
hygiene

Remove cap;
Remove protective
goggles from
behind

Remove mask from
behind

hygiene

FIGURE 2 | The order of removing personal protective equipment.
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patients underwent surgical treatment. None of the HCWs was
infected as a result of caring for these COVID-19 patients.

The COVID-19 patients were transferred to a negative
pressure operating room through a separate path and elevator
by operative staff wearing PPE (level II). During the transfer, the
patients wore a surgical mask. The surgeon entered preparation
room 2, changed into an operating gown, performed surgical
hand preparation, and dressed in the appropriate PPE (level
III). After adequate safety examination and proper protection
were secured in buffer zone 3, the surgeon entered the
negative pressure operating room. The COVID-19 patient was
anesthetized by an anesthesiologist wearing PPE (level II)
in the negative pressure room. However, if the patient was
under general anesthesia, which involved an open airway, the
anesthesiologist must wear a full-face mask. The surgeon wore
a full-face mask, disinfected his/her hands with 75% alcohol
solution, and put on the first pair of sterile surgical gloves and
sleeve protectors, followed by a sterile, disposable, surgical gown,
and then a second pair of gloves. Subsequently, the surgeon
placed the COVID-19 patient in an appropriate surgical position.

SARS-CoV-2 can be transmitted by droplets, direct contact,
and possibly by aerosols. In orthopedic surgical procedures, the
use of powered instruments, such as electrocautery, bone saws,
reamers, and drills, releases aerosols (15). Therefore, in these
high-risk procedures, it was necessary for us to minimize the
number of surgical staff involved and to shorten the operation
time as much as possible. Each operation room was equipped
with skilled staff according to the operation type. The surgical
staff were not allowed to leave the operating room, and the
external staff could not enter the operating room until the
operation was completed. All protective apparel and respirators
were immediately discarded before leaving the operating room.

At the end of the surgical procedure, the surgeon would
remove the outermost pair of gloves, the surgical gown, sleeve
protectors, and full-face mask. His/her hands were disinfected
with an alcohol solution, and then the surgical mask and the
surgical cap were removed. Finally, the surgeon removed all
his/her gloves and disinfected his/her hands before leaving the
operating room. The PPE was removed in buffer zone 4, and
hand hygiene was performed before entering preparation room
2 where the surgeon took a shower.

REST AREA PROTECTION

The rest area for HCWs was a hotel next to the hospital, which
was requisitioned by the hospital. The hospital also guaranteed
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Background: Many employed Americans suffer from chronic conditions like
obesity, diabetes, and cardiovascular diseases. Worksite wellness programs provide
opportunities to introduce health promotion strategies. While there is evidence of the
effectiveness of workplace health promotion, this is tempered by concern that benefits
may be less available to low-wage workers with inflexible working conditions.

Objective: The aim was to evaluate a workplace health promotion (WHP) in the
long-term care sector (skilled nursing facilities).

Methods: Nursing home employees from 18 facilities within a single company were
surveyed by a standardized, self-administered questionnaire. A company-sponsored
WHP program was offered to the facilities, which were free to take it up or not. We
categorized the facilities by level of program adoption. Cross-sectional associations were
estimated between program category and prevalence of individual-level worker health
indicators, adjusting for center-level working conditions.

Results: A total of 1,589 workers in 5 job categories completed the survey. Average
levels of psychological demands and social support at work were relatively high.
Supervisor support stood out as higher in centers with well-developed WHP programs,
compared to centers with no programs. There were no differences among program
levels for most health outcomes. Workers in centers with well-developed programs had
slightly lower average body mass index and (unexpectedly) slightly lower prevalence of
non-smoking and regular aerobic exercise.

Conclusions: Only small health benefits were observed from well-developed programs
and working conditions did not appear to confound the negative results. This
low-intensity, low-resourced workplace health promotion program may have benefited
a few individuals but seems to have had only modest influence on average levels of
the measured health indicators. Many nursing home employees experience obstacles to
health behaviors; approaches that provide more environmental and economic supports
for healthy behaviors, such as Total Worker Health®, may yield larger health benefits.

Keywords: body mass index, leisure-time exercise, health behaviors, work environment, healthcare workers,
nursing homes, interventions
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INTRODUCTION

Most adults in the United States are employed and spend on
average of 8.5h per day in a work-related activity. Workplaces
thus provide an environment to educate employees how to adopt
healthy lifestyles (1). Worksite health promotion (WHP) has
been recognized as a public health strategy (2) and a number
of large US employers offer some type of wellness programming
as a part of their employees’ health benefits (3). At the same
time, working conditions represent potential obstacles to health
behaviors (4). The dilemma is under-studied in the literature.

WHP programs are typically intended to modify employee
health behaviors in order to reduce risk for chronic health
conditions. Typical components include some form of health
assessment and education about smoking, alcohol consumption,
healthy eating, sleep, and exercise (5-7). In the United States,
the underlying premise of WHP is simple: A healthy workforce
can be financially beneficial to the employer by lowering
medical health care spending (8, 9). Employers who initiate such
programs are typically motivated by goals such as decreasing
absenteeism, increasing job satisfaction, and reducing the cost of
group health care coverage (9-13). There is some evidence that
healthier employees are more productive and are less likely to
miss work (10, 14, 15). Over the past three decades, the popularity
of WHP programs has increased notably (1, 15, 16).

However, there is no clear consensus with respect to empirical
WHP program effectiveness and benefits (16-20). Rongen et al.
(21) conducted a systematic review of randomized clinical
trials of the effect of workplace health promotion programs on
smoking cessation, physical activity, healthy nutrition, and/or
obesity, self-perceived health, work absence due to sickness,
work productivity, and concluded that overall effect of WHP
programs are small. Studies that have reported positive WHP
effectiveness are often not free of methodological issues (21-25).
Some suffered from small sample size (19), while some larger,
longitudinal studies found no or very little effect (5, 26).

Another important caveat concerns program setting and
limits on generalizability. Many positive studies had participation
mostly from better-off employees, with unequal proportions by
race or ethnicity and barriers such as working conditions and low
socioeconomic status unaccounted for (27, 28). Most published
studies from the United States describe WHP programs that rely
on group health insurance resources (16, 18, 29, 30). Low-wage
workers often cannot afford health insurance offered by their
employers and therefore do not have access to those programs
(28). Many other countries organize their preventive health
care and medical insurance differently, meaning that income is
not a barrier to services; results from these studies would not
necessarily apply to the U.S. context.

The lack of consistency in the research literature prompts us
to a point where we must ask ourselves “Are WHPs working?” If
80, is it true in all settings, or only in a few, highly selective ones?
Moreover, are they equally effective for all workers? (31).

Worksite health promotion activities typically target health
behavior choices by individuals but do not often consider the
fact that behaviors tend to cluster in certain populations and
are not randomly distributed among groups. For example, SES

is negatively associated with BMI (32), which may reflect a
wide range of mediating causal variables (4). Therefore, health
promotion programs should consider the environmental and
mediating factors that affect specific groups, whether defined by
socioeconomic status, ethnicity, and/or occupation.

With the projection of the healthcare sector growing faster
than others, this workforce’s health is a necessity (33). Nursing
aides employed in nursing homes are a vulnerable low-wage
population; most of them are middle-aged, and many also are
recent immigrants or single parents. They work long hours to
make ends meet (32). Finding time and energy for exercise
may be impossible after a physically or emotionally fatiguing
workday; difficulty in balancing work with family demands,
especially common for working women, may exacerbate this.
Comfort eating, as well as other unhealthy behaviors, serves
as coping strategies for many workers to better tolerate or
relieve work-induced fatigue and/or stress (34). Shiftwork and
excessively long work hours disrupt sleep and metabolism, in
turn increasing the risk of obesity and metabolic syndrome. Night
work also interferes with exercise through physiological as well as
behavioral mechanisms (35, 36).

The overall objective of this study was to evaluate a workplace
health promotion (WHP) program in a sample of long-term care
facilities (nursing homes). We sought to compare facilities with
different levels of WHP programming in terms of workers’ health
behaviors, and perceived working conditions. Specific research
questions were: (1) Are there differences related to facility WHP
programs with respect to employee health behaviors, health
beliefs, or working conditions; and (2) does social support from
coworkers and/or supervisors mediate the association between
WHP and health outcomes.

MATERIALS AND METHODS

This cross-sectional study is based on a larger project
[“Promoting Caregivers' Physical & Mental Health via
Transdisciplinary Intervention (ProCare)”] examining health of
employees of long-term nursing facilities located in several states
of the U.S. and managed by one company (37-40). Each center
was provided with educational materials for employees and
(at first) a small annual budget for health promotion activities,
which was subsequently canceled. The centers had the freedom
to use it or not and to design their own WHP strategies. No
release time was authorized for employees to participate in
any activities. To our knowledge, there were no professional
wellness consultancies contracted, and no WHP professionals
were employed directly by the company.

The independent variable was WHP programming level,
classified at the facility level. Data were collected by multiple
methods. Two rounds of a survey were distributed to
management representatives (facility director, Director of
Nursing, etc.) to gather information on type of activities, their
length and frequency, and who sponsored them within the center.
Activities were counted by category targeting specific health
behaviors: eating habits, weight management, voluntary exercise,
stress reduction, and other health promotion topics (Table 1).
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TABLE 1 | Selected questions from corporate survey of center representatives about WHP activities offered.

For the past year, indicate which of these activities were done, number of participants, length of time that the activity was in place, and number of times

that it was offered.

Healthy eating (examples)

“Healthy” vending machine foods; Healthy “light” recipe swap; Healthy potluck/bag lunch group; Healthy food tasters contest

Weight loss (examples)
Biggest Loser; Weight Watchers; Weight loss program discount
Exercise (examples)

Tai Chi, Yoga, Aerobics; Competition for walking miles, lost inches, etc.; Exercise room on site; Bicycle rack to parking lot; Allow exercise during work time; Designated

walking route around center grounds; Walking club; Use of center’s equipment
Stress reduction (examples)

Traveling massage; Quiet room; Meditation class; Relaxation techniques class
Health promotion (examples)

Blood pressure clinics; Health fair with screenings; Smoking cessation program; Wellness bulletin board or newsletter

This was supplemented by a brief survey distributed by the
investigators, in an attempt to fill in gaps from non-respondents
to the corporate surveys.

For each of the 18 centers, a wellness composite score
was developed based on the sum of activities and program
classification. Some centers had formal wellness programs in
place, while some had only informal employee-based initiatives.
WHP programming was categorized as: (1) “well developed,”
meaning there was a formal plan at the center with at least three
different health activities, program champion, and/or committee;
(2) “emerging,” meaning employee-initiated only, with one or
two activities offered; (3) no WHP; or (4) unknown status (no
response to any survey).

Data from individual workers were collected by self-
administered questionnaires. The population comprised of
active direct-care employees: nursing aides (CNAs, GMAs, etc.),
licensed practical nurses (LPNs), and registered nurses (RNs).
Other occupations such as office, clerical, janitorial, food, and
recreational services were defined as not eligible. The procedures
of survey administration were described in details elsewhere (37-
39). The study was approved by the University of Massachusetts
Lowell Institutional Review Board (IRB #06-1403).

Outcome variables were measured using validated
instruments, when possible. Health behaviors were assessed
by questions about the frequency of weekly physical exercise,
smoking habits, and sleep quality. Self-reported height and
weight were used to calculate body mass index (BMI). Self-rated
health (mental and physical) were measured by the SF-12 (41).
Behavioral changes within the last 3 months were assessed by a
set of items using the same question stem: “Have you changed
during the last 3 months how often you do any of the following:”
(1) Eat high fat food, (2) Eat a diet high in fiber, (3) Try to lose
weight, (4) Exercise, (5) Have stress in my life, (6) Drink alcohol,
and (7) Get a full night sleep. The ratings varied from 1 (much
less often than the participant used to do) to (5 much more often
than used to do).

Measured working conditions included perception of
supervisory and coworker support (2 items each), job strain
defined as the ratio of psychological demand (effort required to
perform the job and time pressure; 2 items) to decision-making

latitude (combination of job decision-making authority and
the opportunity to use and develop skills on the job; 2 items),
physical job exertion (42), workers’ perception of control over
their work schedule (2 items) (43), perception of safety at work
(4 items; 2 from Griffin and Neal (44) and 2 developed by
investigators, workplace assault in the past 3 months measured
by a single item: “Have you been kicked, grabbed, pushed or
scratched by a patient, patients visitor, or family member?”
Beliefs about health were measured by 9 behavior-specific
self-efficacy items, which are considered amenable to change
following positive or negative experiences (44), and internal
health locus of control, which is considered stable throughout
adulthood (45).

The SAS® 9.2 system was used for data management and
analysis. Cross-tabulation and ANOVA (fitted via PROC GLM)
were utilized to compare differences across WHP program levels.
Chi-square statistics were employed to test the cross-tabulation
results. Schaffe test was used in conjunction with ANOVA to find
the mean differences between groups (46). Statistical significance
was based on alpha of 0.05.

Separate multivariate models were fitted to examine whether
working conditions or health behaviors were associated with
program status, starting with variables that differed (p <
0.05) in bivariate analyses. Generalized linear models were
constructed using the Genmod procedure with link log and
identity function. Centers with no WHP were used as a
comparison group. Covariates included in the regression models
were gender (male or female), job category (nursing aide or
other), age, and place of residence (New England or Maryland), as
these demonstrated variability across programs. Decision about
retention of covariates in the multivariate models was based on
the change-in-estimate criterion, keeping the variable in the final
model if adding it changed the effect estimates of program status
on outcome by 10% or more (47).

RESULTS

Two, four, and seven centers were classified as having well-
developed, emerging, and no WHP programs, respectively. Five
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TABLE 2 | Sociodemographic and occupational characteristics of nursing home employees (n = 1,589) in 18 skilled nursing facilities classified by level of Worksite Health

Promotion (WHP) programing.

Worksite health promotion programming status Mean =+ SD or n (%)

Well-developed
(2 centers; n = 226)"

Characteristic (range)

Emerging
(4 centers; n = 313)"

Unknown
(5 centers; n = 459)"

No programs
(7 centers; n = 591)!

SOCIO-DEMOGRAPHICS

Gender*

Female 194 (89.0%) 268 (88.2%) 487 (87.1%) 409 (92.3%)
Male 24 (11.0%) 36 (11.8%) 72 (12.9%) 34 (7.7%)
Race/Ethnicity*

White 184 (81.4%) 158 (50.5%) 240 (41.1%) 191 (41.6%)
Black 15 (6.6%) 73 (23.3%) 262 (44.9%) 229 (49.9%)
Other 27 (11.9%) 82 (26.2%) 82 (14.0%) 39 (8.5%)
Marital status

Married (yes) 128 (57.4%) 157 (50.8%) 289 (49.6%) 223 (49.6%)
Residence**

New England 96 (42.5%) 135 (43.1%) 279 (7.2%) 45 (9.8%)
Maryland 130 (567.5%) 178 (56.9%) 312 (52.3%) 414 (90.2%)
Job category**

Nursing aides 127 (566.2%) 170 (54.3%) 229 (44.0%) 301 (65.6%)
Others 99 (43.8%) 143 (45.7%) 292 (56.0%) 158 (34.4%)
Age (vears) (18-78) 42.3 +12.3 40.2 £13.0 421 £12.6 425 + 13.1
Education (years) (8-17) 134 +1.8 13.3+ 1.9 13.4+1.8 1383+ 1.7
WORKING CONDITIONS

Supervisory support (2-8)* 594132 55+15 5.5+ 1.6% 5.5+ 1.5°
Coworker support (2-8)* 6.0+ 1.0 57+1.32 5.8+ 1.2b 58+12
Decision latitude (2-8)* 5.1 £ 1.1 52+1.3° 56+ 1.22 54 +1.3
Psychological demand (2-8) 57+11 57+1.0 56+ 1.1 57+1.0
Job strain (0-4) 1.2+04 1.2+05 1.1+04 11+04
Physical exertion (5-20) 120+ 35 122+ 3.7 11.6+35 120+ 3.5
Safety climate (1-4) 28+05 28+05 28+0.5 28+0.5
Schedule control (2-8) 56+ 14 56+14 55+14 574+13
Recent assault at work (yes) 78 (34.4%) 142 (45.4%) 268 (34.4%) 203 (42.2%)

o < 0.05; *p < 0.0001.

(1) Number of participants; N's (%) are based on valid responses to survey items. N’s vary slightly among the rows, due to missing values.

(abc) Letters indicate the mean differences according to Scheffe method.

centers did not respond and were designated as unknown.
Examples of WHP activities reported by wellness team members
addressed all target behaviors and ranged from discrete annual
events to ongoing programs. Centers in New England were
more likely to have well-developed programs likely because the
regional employee health and safety nurse had initiated and
championed these efforts. Centers in Maryland received no
customized outreach and reported fewer WHP activities.

Survey response rate was about 72% of the complete workforce
rosters of clinical staff members. Nursing aides comprised a
majority of respondents (Table2). Most participants in all
facilities were married women aged between 40 and 43 years old.
Body mass index (BMI) varied from 27 to 29, placing the average
participant in the overweight category (BMI >25). This differed
by geographic region, as participants in New England were lighter
than those in the South, on average.

Bivariate analyses showed that working conditions were
comparable across WHP groups, except for support from

supervisors and coworkers as well as decision latitude. Both
support constructs were slightly higher in centers with well-
developed WHP programs, while decision latitude was lower
(Table 2).

A majority of respondents had never smoked, and more than
halfreported to exercise regularly. The prevalence of not smoking
and regular aerobic activity were both slightly lower in centers
with well-developed programs (Table 3).

All but one of the health self-efficacy items were similar
among programs. Confidence in ability to lose weight or
maintain ideal body weight was lowest in centers with well-
developed programs. Degree of change in health behavior within
last 3 months was similar across program levels, except that
participants in centers with well-developed programs reported
having slightly more stress and getting slightly less sleep
than they used to do (Table3). Because there were such
minimal differences in the health outcomes among groups,
there was no power to examine supervisor support as a
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TABLE 3 | Health behavior and beliefs outcome characteristics of nursing home employees (n = 1,589) in 18 skilled nursing facilities classified by level of Worksite Health

Promotion (WHP) programing’.

Worksite health promotion programming status Mean + SD or Percentage (%)

Well-developed
(2 centers; n = 226)"

Characteristic (range)

Emerging
(4 centers; n = 313)"

Unknown
(5 centers; n = 459)"

No programs
(7 centers; n = 591)!

Health behavior

Smoking (never) 157 (44.6%) 244 (58.0%) 468 (60.7%) 352 (62.3%)
Regular exercise (yes) 118 (562.7%) 177 (57.5%) 333 (57.1%) 272 (59.8%)
Body mass index (12-57)* 27.8+5.6 27.9+6.1 29.0+6.5 28.8+6.3
During the last 3 months have you any of the following (1 = do much less to 5 = do much more often)

Eat high fat 23+1.1 24+13 24+1.2 23+1.2

Eat high fiber 33+1.1 34+1.2 32+1.2 33+1.2

Try to lose weight 3.4+1.0 3.4+12 33+12 344+12

Exercise 33+1.1 33+13 32+12 33+1.2

Have stress in my life* 31141 3.0+1.2 29+1.2 29+1.2

Smoke cigarettes/tobacco? 28+09 27+10 28+1.0 28+1.0

Drink alcohol 26+0.9 26+1.1 26+ 1.1 26+1.0

Get a full night’s sleep* 28+1.0 23+ 1.1 2.2+ 1.02 3.1+£1.10
Health perception and beliefs

Health self-efficacy-confidence to do consistently for at least 6 months (1 = not to 4 = very)

Avoid eating high fat foods 2.74+09 28409 27+1.0 28+1.0

Eat fruits/vegetables 29+1.0 29+1.0 29+1.0 29+1.0

Lose or maintain weight* 26+1.0 28+ 1.0 2.8+ 1.0° 29+1.0°
Exercise 27+1.0 28+ 1.1 26+1.0 2.7+1.0

Reduce amount of stress 25+1.0 26+1.0 27+1.0 27+1.0

Avoid smoking cigarettes® 1.7+0.9 1.9+0.9 1.7+09 1.8+0.9

Avoid alcohol or moderate 3.5+09 3.5+09 3.6+0.9 3.6+ 0.8

Get a full night’s sleep 2.7 +1.1 27141 28+1.0 28+1.0

Meet most of job demands 34+08 34+08 3.4+0.8 35+0.7

Internal health locus of control

IHLOC (6-36) 26.1+5.6 251+ 6.3 2565 +6.0 26.0+6.4
o < 0.05.

(1) Number of participants; N’s (%) are based on valid responses to survey items. N’s vary slightly among the rows, due to missing values for individual questionnaire item.
(2) Participants were instructed to answer “no change” if they had been a non-smoker for at least 3 months.
(8) Smoking self-efficacy was measured among former and current smokers, which were combined into one category.

(ab) Letters indicate the mean differences according to Scheffe method.

mediator of the association between facility WHP level and
employee health.

After adjusting for  workforce  socio-demographic
characteristics, supervisor support stood out as higher in
centers with well-developed programs, compared to centers with
no programs (Table 4). Decision latitude was slightly lower in
centers with well-developed and emerging programs, compared
to those with none. Among behavioral outcomes, BMI was
slightly lower among centers with well-developed, emerging, and
unknown programs compared with none.

DISCUSSION

This non-experimental study examined the association of a
company-sponsored WHP in the long-term care sector with
workers’ health indicators, health beliefs and behaviors, and work
environment conditions. There were no major differences across

the programs with respect to most outcomes. The prevalence of
non-smoking, surprisingly, was lower in the two centers with
well-developed programs. Smoking behavior is often established
early in life and is notoriously difficult to stop; job stress may
be one obstacle to smoking cessation, although the literature
is inconsistent (48-50). Failure of smoking cessation programs
depends of the type occupational activities for example workers
who work during the night are more likely to experience
smoking cessation failure, and this could vary by age. Some
older workers tend to have more fear about the possibility of
health deterioration and some of their symptoms may affect
smoking cessation in a positive way (51). Similarly, regular
exercise was reported least often by workers in centers with
well-developed programs, which may reflect lack of leisure
time in this population (39). Among recent behavioral changes,
workers in centers with well-developed WHP programs reported
experiencing more stress and getting less sleep.
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TABLE 4 | Adjusted odds ratios from Genmod multivariate regression modeling:
One model each for well-developed, emerging, and unknown program status,
with no programs as the reference group for each model.

Unknown
aOR (95% Cl)

Dependent Well-developed

aOR (95% Cl)

Emerging

variable program aOR (95% CI)

Supervisory 1.09 (1.02-1.16) 1.03 (0.96-1.09) 1.083 (0.97-1.10)
support

Coworker support 1.03 (0.96-1.10) 0.98 (0.92-1.04) 1.00 (0.95-1.06)
Decision latitude 0.94 (0.88-1.01)  0.94 (1.13-1.00)  1.00 (0.94-1.06)
Recent increase in 1.09 (0.99-1.19) 1.08 (0.99-1.17) 1.04 (0.96-1.13)
having stress in life

Change in getting 0.94 (0.86-1.04) 0.98 (0.90-1.07) 1.00 (0.93-1.09)
full night sleep

Lose or maintain 0.94 (0.85-1.04) 1.01 (0.93-1.10) 1.01 (0.93-1.10)
ideal weight

self-efficacy

Body massindex  0.95(0.92-0.98)  0.97 (0.94-1.00)  0.97 (0.94-0.99)

ORs adjusted for worker age, job category, race, gender, and region of residence.
adjusted Odds Ratios (@aOR) are indicated in bold.

Average BMI was slightly lower in centers with well-developed
and emerging WHP programs, even after adjusting for several
other health indicators and work environment features. This is
in line with literature indicating that higher intensity programs
targeting obesity have a better success rate (52). On the other
hand, weight self-efficacy was reported less favorably in well-
developed programs. BMI reflects a complex mixture of effects
of unhealthy diet, lack of aerobic exercise, and stressful life
conditions, as well as the “normal” aging process (32). In
this same workforce, we have previously demonstrated a linear
increase in BMI with number of workplace stressors: poor
coworker support, low decision latitude, recent assault(s) at work,
work at night, and lifting heavy loads (40). Others have also
reported that work factors such as shiftwork play a role in obesity
(36). None of these occupational obstacles to weight loss were
addressed in the program evaluated here, which may have limited
its impact.

In addition to the direct effects of work stressors on health
behaviors, job conditions such as psychosocial strain, overtime,
and work scheduling also affect participation in health promotion
activities in the workplace (53-55). Poor health behaviors have
also been associated with low participation in WHP programs,
potentially creating a vicious circle (55). Thus, it is salient to
consider the contributions of job stressors in this population.
Decision latitude was slightly lower in centers with well-
developed or emerging WHPs. The WHP activities did not seek
to increase decision latitude at work, and there was also no reason
to think that they would diminish it. Thus, it is likely that these
differences were pre-existing. Low decision latitude could have
exerted a small negative confounding effect on the lack of health
benefits from facility WHP activities.

There was a weak pattern of higher social support (especially
supervisory) where there were well-developed programs
compared to none. Supervisory support was not correlated with
health behaviors, so there was no indication that it mediated any

benefits of the WHP. Social support was not directly targeted by
the company’s WHP program. However, it may have been the
case that centers with more supportive administrators were more
likely to implement WHP activities. Issues such as management
support, financial resources, and release time for workers to
participate in WHP activities have all been identified as potential
barriers to a successful WHP program in this same long-term
care company (56), so it would not be surprising if there had
been self-selection into WHP adoption by more supportive
facility administrators.

The findings of our study are in line with the literature with
respect to some outcomes and not others. WHP effectiveness
is determined by program scope; the most successful programs
for positive health and financial outcomes are multi-resourced
initiatives, with organizational leadership, health risk screening,
individually tailored programs, and a supportive workplace
culture (57). In contrast, the current study evaluated a health
promotion effort with few resources invested and no WHP
professionals to design and implement it. Thus, the limited
results are not surprising, and in fact the positive associations,
although weak, might be considered unexpectedly encouraging.

In addition to the extent of resources invested by the
company, there is a more fundamental possible reason for
lack of benefit. Program effectiveness may depend on how
much the work environment itself does or does not support
healthy behaviors (58). The work of direct healthcare providers
is extremely stressful; the interaction between occupational and
non-work factors, such as family demands and heath behaviors,
could plausibly mitigate against effectiveness of a program
that emphasizes individual behavior changes. Reducing those
stressors in the work environment could produce “salutogenic”
conditions which support rather than interfere with employee
health (59). This is the concept underlying the NIOSH Total
Worker Health®, program (4).

Another potential barrier to participation in WHP programs
could be lack of access to group health insurance. In the current
study population, a large proportion of nursing aides declined
insurance offered by their employer due to its cost. As some
of the programs were available via insurance only, not having
appropriate coverage could be an obstacle to access.

This study has some important strengths. The response
rate was high and similar across the centers, guarding against
selection bias. The large population surveyed in different
geographical areas was representative of the company workforce
(over 200,000 employees). The data on WHP program activities
came directly from the representatives responsible for overseeing
and/or implementing the programs in each center. The same
resources were distributed to all facilities, which all provided
similar services, making it possible to evaluate the effect of
differential implementation at the center level.

On the other hand, this is a cross-sectional study and, as such,
the temporal association between exposure and outcome cannot
be determined. The real timing of the advent of the programs
is unknown. In addition, details about each program were not
complete. We were not able to determine what actual activities
were carried out by each center or what was the exact role of
the champion, specifically the frequency and intensity of effort
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devoted to the program and how much this varied among centers.
To the best of our knowledge, no center had an on-site fitness
program or provided release time for WHP activities, but we
could not confirm this with each center.

Five of the 18 nursing centers did not provide the information
needed to determine their WHP category. We speculate that
these centers classified as missing were most likely to have no
WHP programs in place and thus did not respond because they
had no information to provide. This would be consistent with the
results showing little difference between centers labeled as “no
program” and as “unknown.”

CONCLUSIONS

This study’s main finding is that a low-intensity, low-resourced
workplace health promotion program may have benefited a few
individuals but seems to have had only modest influence on
average levels of the measured indicators. The fact that the
study population was largely low-income women, many with
family responsibilities and/or second jobs, may also be partly
responsible for the extremely limited benefits observed. Full-
time working adults spend more waking hours at work than
anywhere else, but a limited program delivery during working
hours may not be able to outweigh other influences on their
health behaviors. Even if behavioral change is achieved at work,
it might not be easily sustainable after work, in part because
conditions of employment affect non-occupational factors such
as work-family balance, extent of free time, and neighborhood
of residence. Like many other WHP programs, this one was
designed to help individuals achieve behavioral change without
addressing environmental influences. Thus, it is not surprising
that it showed limited effect.

Individual behavior is only the top tier of the health
pyramid. Worksite programs should be organized as multilevel
approaches, accounting for the influence of wages and working
conditions, the organizational structure of work (e.g., decision
autonomy), the impact of the social environment and work-life
balance on health behaviors. They should also be coordinated
with other efforts such as community involvement, incentives to
the family, or public policy initiatives.
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There is limited previous research on how learning processes contribute to the outcomes
of workplace health promotion (WHP) leadership interventions. The aim of this study was
to identify the outcomes of a system-based WPH education program for managers and
investigated what impact the intervention program had on health-oriented leadership,
improvement work, and employee well-being, as well as what factors (i.e., how
manager’s active work following the intervention and organizational learning climate)
contributed to these outcomes. A mixed-methods approach was applied, including
qualitative interviews with 23 managers and process leaders, as well as questionnaires
to employees and managers representing 17 public health care units in Sweden. The
results showed that health-oriented leadership, improvement work, work satisfaction,
and vitality increased at workplaces that worked actively to implement WHP following
the program. Working actively with WHP and health-oriented leadership was of central
importance for success and was a covariate with improved social learning climate,
improved developmental leadership, and increased degree of improvement work. All
included factors of learning during the intervention were associated with improved job
satisfaction, while the increase in vitality seemed unrelated to program implementation.
In conclusion, successful outcomes of WHP interventions interact with dimensions of
organizational learning climate in the workplace.

Keywords: workplace health promotion, leadership, interventions, system approach, organizational learning
climate

INTRODUCTION

Despite wide-spread arguments concerning system approaches and leadership involvement for
successful workplace health promotion (WHP) interventions (1, 2), there are limited leadership
studies about more holistic approaches to employee health (3) and scarce research on how
leadership interventions may contribute to improving employee well-being (4). The limited
health outcomes of leadership interventions for employees have partly been explained by poor
organizational preconditions (5, 6), limited managerial involvement in the planning of intervention
content (7, 8), and challenges in capturing and measuring the effects of such holistic approaches (9).
This paper sheds light on the organizational learning climate as a proximal process, contributing
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to the outcomes of a system-based WHP leadership education
program. A proximal process is a primary mechanism taking
place in an individual’s closest context. It includes social
interactions that contribute to the development of both the
individual and the surrounding environment (10).

System Approaches to WHP Leadership

Interventions

The current knowledge base on how to develop employee
health and well-being points at the importance of implementing
interventions with a system approach, including broad aspects
related to leadership (2, 11). A system-based WHP leadership
education program here means a program that integrates how
individual, group, organizational, and societal factors are of
interrelated importance in developing a workplace setting that
promotes health (2, 12, 13). Previous studies have shown that
leadership is of particular importance for both handling and
affecting such interrelated health factors (14, 15). Developing
a leadership program to improve employee health and well-
being requires the strengthening both of leaders’ broader
awareness of interrelated individual and workplace conditions
and leaders’ prioritization of employee health. This study will
focus on such health-related leadership as an outcome of WHP
leadership interventions, defined by managers’ consideration and
prioritization of employee health and well-being (2, 16, 17).

There is extensive evidence to suggest that leadership
affects many aspects of employees health, including ratings
of psychological well-being (55), job satisfaction (18), vitality
(19), stress (20), depression symptoms (21), or healthy work
attendance (14). The present study focused on job satisfaction and
vitality as outcome measures of a system-based WHP leadership
education program, representing employees’ feelings of well-
being. Job satisfaction includes here both being content with one’s
job and being content with specific aspects related to work such
as the work environment, future prospects, and development
opportunities (56). Vitality has been defined as the experience of
having a high degree of energy in combination with a low degree
of exhaustion (56).

Previous studies on leadership development programs have
pointed out the various, and sometimes even limited, effects
on employee health (22-24). More limited results of leadership
interventions may be due to, among other causes, the offering
of education programs as separate courses not linked to
daily leadership practice (25, 26). Organizational preconditions
for health-oriented leadership may also be a reason for
limited effects. Specifically, managers within the public sector
have reported adverse conditions for developing a health-
oriented leadership due to clashes between continuous top-
down governed rationalizations and opportunities to support
employees to perform work according to professional and
ethical standards (5, 8, 27). This suggests that interventions
should simultaneously support employee health, engagement,
productivity, and efliciency. This study thus concerns how a
system-based WHP leadership education program contributes
to the work of improvement in the workplace, including

improvements in the psychosocial work environment, efficiency
of work processes, and quality of work.

WHP Leadership Interventions and

Organizational Learning Climate
A longitudinal qualitative study by Gustavsson and Ekberg
(28) has shown that analyzing a combination of learning
processes and health-promoting processes can facilitate the
understanding of changes taking place following WHP programs.
There are, however, limited previous empirical studies that
have investigated how specific learning processes affect the
outcomes of workplace health interventions. (57) have performed
a qualitative study of how learning factors in WHP interventions
contribute to empowerment. Their study showed the importance
of employees’ reflections on their own well-being, shared insights
into the work situation, and group coherence (57). The study
presented in this article focused on how the organizational
learning climate contributes to the outcomes of system-based
WHP leadership education program. Organizational climate
is a climate that enables learning to take place (29). It has
been highlighted that successful WHP interventions need to be
adapted and tailored to the context of the local workplace (12).
A critical factor for leadership development work is supporting
managers’ active work to transfer the teachings from the program
to their organizational context (26, 30). This argues for the
broader learning of the managers themselves, but also for their
competence to create such learning processes in their local
units in practice through developmental-oriented leadership.
Developmental leadership has been defined as a leadership
style that is supportive and motivates employees’ growth and
development by providing a work environment that facilitates
learning (31, 32). This kind of leadership has also been associated
with employee health (33). In this study, developmental leadership
is thus seen as an important part of the organizational learning
climate that contributes to the outcomes of a WHP leadership
intervention and is defined by a leadership style that provides and
prioritizes good development opportunities for employees (56).
The importance of process evaluation has been argued for
clarifying critical factors of successful implementation (12).
Previous research has thus focused on the factors that hinder
or facilitate the implementation of WHP (34), including, for
example, having a participatory approach that includes both first-
line managers and employees in the planning of the intervention
(35), combining bottom-up engagement from employees with
top-down managerial support (36), first-line managers clearly
prioritizing and delimiting the implementation of feasible
program components (2, 14), and a learning climate that
promotes improvements (37). A general social learning climate,
in the form of social capital in the workplace, can be important
for employee health (38) and also support crucial collaboration
and engagement in workplace developments that are important
for healthy work conditions (39-41). This study will thus focus
on the social learning climate as an important aspect of the
organizational learning climate that contributes to the outcomes
of a WHP leadership intervention. The social learning climate,
including social capital, is in this study defined and measured
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by the trusting and reciprocal relationships, both vertical and
horizontal, in the organization, as well as collaboration and
mutual responsibilities in developing work for the common
good (42).

Besides developmental leadership orientation and learning
climate, the importance of clear organizational goals and
structures for organizational learning for WHP have been
highlighted (43). This includes the importance of management
structures that integrate systematic improvements to the work
environment with ordinary development work (44), a process
that requires regular workplace meetings. Such meetings can
promote health by facilitating a continuous dialogue; they can
also influence developments in the workplace in parallel with
work environment issues (45). This study will thus include both
continuous dialogue at the workplace about work environment
issues (43) and goal clarity in the form of employees having a
clear understanding of workplace goals and what is expected
from them at work (58) as potentially important dimensions
of the organizational learning climate that may contribute to
the outcomes of a WHP leadership intervention. Managers’ goal
clarity has previously been shown to contribute to healthy work
attendance (14, 46). Otherwise, there is, to our knowledge, no
quantitative study that has investigated if and how dialogue in
the workplace and goal clarity, as dimensions of organizational
climate, contribute to WHP outcomes.

The aim of this study was to identify the workplace outcomes
of a system-based WPH education program for managers,
with a particular focus on how unit managers approached the
intervention and how learning processes—in the form of the
dimensions of the organizational learning climate—contributed
to different outcomes. A previous study of the education program
showed that managers perceived positive impacts on their
leadership and development work following participation in the
program, and they described the program as comprehensive,
relevant, and useful (2). This study further investigated what
impact the intervention program had on a health-oriented
leadership, improvement work, and employee well-being, as well
as what learning processes (i.e., how the manager’s active work
following the intervention and the dimensions of organizational
learning climate such as developmental leadership, social
learning climate, dialogue, and goal clarity) contributed to the
results. Based on the content of the leadership program, the
following processes affecting the outcomes are assumed:

e Managers change to a more health-oriented leadership
following the intervention, which in turn may affect
employee well-being.

Managers involve employees in developing the work
environment following the interventions. These participatory
learning approaches and the subsequent improvements may
affect employee well-being.

Learning processes and health-promoting processes are
interrelated, both with each other and with the organizational
context. Increased learning can thus be an outcome of the
intervention, but can also simultaneously be an organizational
pre-condition contributing to health-oriented leadership
and/or improved employee well-being.

METHODS
Study Design

This mixed-methods study analyzed the implementation and
outcomes from a WHP intervention study for leaders in public
health care, during the period 2014-2017, with qualitative
interviews of the process leaders and managers (n = 23) and
follow-up questionnaire data answered by the employees (T1,
n = 346; T2, n = 293; T3, n = 208) representing 17 public
health care units located in two regions in Sweden. More
specifically, the analysis focused on how managers’ active work
and learning processes in the workplace contributed directly
and indirectly to different outcomes following the education
program. The effects on employees’ perceptions of leadership, the
learning environment, improvement work, and health following
the interventions were analyzed. Informed consent was applied in
all data collection. The study was approved by the Central Ethical
Review Board at Karolinska Institutet, Stockholm, Sweden
(EPN 2014/1883-31/5).

The Intervention

The WHP interventions were based on an education program
and were applied to three groups of managers during six half-
day meetings. Two process leaders from HR and/or Occupational
Health and Safety (OHS) introduced themes and triggered topics
to facilitate participant dialogue, discussions, and reflections on
how to integrate the content of the program into daily managerial
practices. The WHP program was developed based on literature
reviews (2, 47), own research (2, 14, 48), expert reviews, and in
an iterative and participatory process that included input from
~500 managers, organizational key actors, and process leaders
in 30 different seminars and workshops before, during, and after
the interventions. The core idea of the education program is to
integrate evidence-based knowledge on how to improve working
conditions and health in daily leadership practice. The program
was based on working material on the following themes (2):

health and work engagement;

how to build health-promoting working conditions;
how to decrease and prevent risk factors in work;
strategies for balance and recovery;
leadership and management
and engagement;

e co-working and well-functioning work groups;

e how to lead sustainable development work; and

e structures to improve health, the work environment and
sustainable developments.

to support well-being

Each theme in the working material included summaries of
important theories and evidence-based research, as well as
dialogue questions and exercises aimed to support manager
in integrating the content of the theme into their own
managerial work practice in their workplace. An overarching
focus was the interaction between individual and group and
the organizational factors that contribute to improving health
and preventing health risks. The working material also guided
managers in building organizational capacity and resources for
dealing with demands within the organization. This included
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support for managers action plans to develop general good
working conditions, a learning climate, systematized health and
occupational management; integrating values and norms for
health and well-being into management, and communication
to support improvement, coordination; and the building of
trust across individual and groups at different organizational
levels. The theoretical foundations of and pedagogical ideas
for the program are described in greater detail in Dellve and
Eriksson (2).

Data collection and sample

Data were collected via qualitative interviews and questionnaires;
23 managers and process leaders were interviewed in 12
individual interviews and four focus groups during and just after
the interventions. The average length of the individual and the
focus group interviews were 60 min. The interviews focused on
the participants’ perspectives on the content of the program, the
parts of the program the managers had implemented, and the
factors hindering and facilitating implementation. All interviews
were recorded and transcribed verbatim.

Staff questionnaires were distributed to all subordinates of
the participating managers at baseline (before the intervention,
T1), the first follow-up (5 months post intervention period,
T2), and the second follow-up (9 months post intervention
period, T3). All subordinates employed at T1, T2, respectively, T3
were invited to participate. Each participant was given a unique
code to enable to follow the answers of the same respondent
over time. Fifteen of the 17 workplaces participated in the
intervention study until the last follow up. The response rate
was 62-72% (T1, n = 346; T2, n = 293, and T3, n = 208). At
T1, 88% of the respondents were female; 38% were registered
nurses, 28% were assistant nurses, and 13% were dental nurses.
Other professional groups (<10%) included administrators,
dentists, and speech therapists. The managers’ questionnaire was
distributed at the same time points as the staff questionnaire to
managers of the 17 units (response rate: 86-100%). For this study
a selection of variables from the staff questionnaire was chosen
for measuring intervention outcomes and different dimensions
of organizational learning climate (see selected variables listed
below). All variables selected for this study were measured T1,
T2, and T3. The full questionnaire can be distributed by request
to the authors.

Variables
The following outcome variables in the staff questionnaire
were analyzed:

e Health-oriented leadership: two items from a leadership quality
instrument (56), including the experience that the leader (1)
cares about staff and considers individual needs, (2) prioritizes
positive general workplace conditions, and one item including
the experience that the leader (3) highly prioritizes employees’
health (Cronbach’s alpha = 0.91)

e Improvement work (49): three items on whether the
psychosocial work environment, efficiency of work performed
at the work unit, and quality in work performed at the work
unit improved in the last 6 months (Cronbach’s alpha = 0.89)

e Vitality, four items [Cronbach’s alpha 0.88; from Copenhagen
Psychosocial Questionnaire, (56)]

e Job satisfaction, 6 items [Cronbach’s alpha = 0.84; from
Copenhagen Psychosocial Questionnaire, (56)].

The following variables of organizational learning climate in the
staff questionnaire were analyzed:

e Developmental leadership: two items from the leadership
quality index [Copenhagen Psychosocial Questionnaire, (56)]

e Social learning climate: five items on the presence of a trusting
and collaborative work environment for innovation and one
item on trust in higher management [from index on Social
capital (42); Cronbach’s alpha = 0.89]

e Goal clarity: three items from an index on sustainable
employee engagement [(58) Cronbach’s alpha = 0.76]

e Dialogue: three items on continuous dialogue at the workplace
on the psychosocial work environment, the physical work
environment and planning and development of work
(Cronbach’s alpha = 0.87).

The job satisfaction scale had a 4-point response scale (1
= very dissatisfied, 4 = very satisfied). All other items had
a 5-point response scale (1 = to a very low degree, 5
= to a very high degree). The response scales for health-
oriented leadership, developmental leadership, goal clarity,
and vitality were transformed to a range of 0-100, where
100 represented a very high degree. The results of the staff
questionnaire in each workplace (i.e., mean values) were
reported to the participating managers directly after each time
point measurement. Managers were, with support from the
researchers and process leaders, included in the results from
the questionnaires when developing intervention action plans.
All variables were normally distributed. Histograms and normal
quantile plots were used to check whether the variables were
normally distributed.

From the managers’ questionnaire, only their ratings on the
intervention’s impact on leadership execution and activity in
development work (2 items), as well as an open-ended question
on how the interventions had affected their leadership and
development work were analyzed.

Analysis

The generated data was analyzed stepwise. First, a Students ¢-
tests of differences between mean values at T1 (baseline) and
T2 as well as between T1 and T3 was used to determine
if there were any statistically significant differences in all
included measures between T1 and T2 and T1 and T3. Second,
the data from the qualitative interviews and the manager
questionnaire were used to analyze what actions participating
managers implemented following the interventions, as well
as the managers qualitative descriptions of factors affecting
implementation. After the qualitative analyses, the participating
workplaces were categorized according to whether or not (1/0)
they had managers who had been working actively according to
the intervention (30). Following these categorizations, Student’s
t-tests of differences in mean values for all included measures
at T1, T2, and T3 between these two categories of workplaces
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TABLE 1 | Mean values at baseline (T1) and the difference (diff) in how individuals
rated the factors between T1-T2 and T1-T3.

Mean T1 (SE)  Diff T1-T2 (SE)  Diff T1-T3 (SE)

Health-oriented leadership  62.1 (24.1) —4.2*(16.9) -0.6 (19.2)
Improvement work 3.3(0.8) 0.0(0.8) 0.1 (0.9
Vitality 58.8 (19.8) 4.2** (15.5) 3.7 (17.5)*
Job satisfaction 64.6 (15.9) —-0.1(12.7) 0.1 (12.2)
Dialogue 3.3(0.9) 0.1 (0.9 0.2 (0.9)*
Goal clarity 74.6 (19.2) 3.2 (17.4)* 4.0 (17.4)~
Social learning climate 3.8(0.7) 0.0(0.6) 0.0(0.7)
Developmental leadership ~ 61.3 (23.5) —0.7 (19.5) 0.4 (20.7)

SE, standard errors.
**p < 0.01.

were performed. Finally, to analyze how learning processes
contributed to outcomes following the intervention, five linear
regression models were performed. Independent variables in all
five models were differences between T1 and T3 in the ratings for
health-oriented leadership, improvement work, job satisfaction,
and vitality. The outcomes were stepwise regressed on the
dependent variables working actively (1/0) and the differences
between T1 and T3 in the ratings for dialogue, goal clarity, social
learning climate, and developmental leadership. This meant
that linear regression models included: (1) working actively, (2)
working actively and differences in dialogue, (3) working actively
and differences in dialogue and goal clarity, (4) working actively
and differences in dialogue, goal clarity and social learning
climate and, (5) working actively and differences in dialogue goal
clarity, social learning climate and developmental leadership.
Statistical significance was considered when p < 0.05.

RESULTS

Changes in outcomes and
the intervention.

Vitality, dialogue, and goal clarity increased over time
following the interventions (see Table1). Health-oriented
leadership decreased at the first follow-up, but no statistically
significant changes in leadership ratings could be seen over time

(see Table 1).

learning factors following

Managers Working Actively Following the

Interventions

A majority of participating managers stated that they had become
more conscious of their own leadership practices following the
intervention program. The program was described as giving
insight into the importance of focusing on positive resources
at the workplace and providing knowledge about structured
and holistic approaches to improve the work environment. The
program content was acknowledged as relevant for all managers
interviewed, and a majority stated that the program gave them an
awareness of the importance of leadership, as well as inspiration
for new approaches for handling work environment issues.

Through reflections and discussions [during the program], I
have become more aware of my leadership style and how it can
have consequences for employee health (Answer to open-ended
question in managers’ questionnaire).

The interviews revealed that concrete actions in the workplace
following the interventions were rather limited for most
participants. Managers noted that their ongoing efforts to solve
challenging work conditions hindered them from prioritizing
working according to the interventions. Hindrances in the
working conditions included time-consuming re-organizations,
ongoing workplace conflicts among subordinates, understaffing,
or problems in recruiting competent personnel. Some of the
participating managers also struggled with their own working
conditions as a manager, and some managers became sick,
burnt out, or decided to quit as a manager during the
intervention period.

The education program has ended now and I can say that we
haven’t yet started to do anything following the program. [...] It
[WHP] has somehow been down prioritized; it [the prioritization
of work] has more been about surviving and solving the most
urgent problems. (Unit manager, focus group interview).

A few of the participating managers (n = 5, altogether
responsible for 108 employees) noted in the interviews that they
had been working more actively (i.e., to a greater extent than the
others) according to the intervention program. These managers
focused on concrete developments in their own leadership
style, engaging employees in work environment developments,
and developing better structures for work environment
improvements, which included engaging subordinates in
planning, structuring, and visualizing the needed systematic
work environment of the unit (e.g., when discussing the results
from the employee survey at staff meetings and based on the
discussions decided on what actions to take). Other examples of
activities that the managers implemented included staff activities
to create a better atmosphere or follow-up on work-life balance
among employees.

I have become more observant of the importance of well-being,
that my presence makes a big difference, [I have become] better
at seeing the needs of the staff. (Answer to open-ended question,
manager questionnaire).

I have started to work in a more structured way with workplace
health promotion [following the education]. (Unit manager, focus
group interview).

Changes in Outcomes and Learning

Factors Following Active Work

Workplaces working actively had, at baseline, higher ratings
for health-oriented leadership (p < 0.001), developmental
leadership (p = 0.04), improvement work (p = 0.01), and
social learning climate (p = 0.02). Over time, the ratings for
health-oriented leadership, improvement work, work satisfaction
vitality, dialogue, and goal clarity increased at the workplaces
working actively (see Table2). At workplaces not working
actively according to the intervention program only vitality
increased at the first follow-up and ratings of health-oriented
leadership decreased over time (see Table 2).
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Learning Factors Contributing to the

Outcomes

Table 3 presents outcomes regressed on working actively,
dialogue, goal clarity, social learning climate, and developmental
leadership stepwise in model 1-5. Model 1 shows that
working actively impacted all outcomes, expect vitality.
All  explaining factors, except dialogue were associated
with an increased degree of improvement work in the
linear regression models 1-4 (Table3). However, in the
final model (model 5), working actively and improved
developmental leadership were the factors that remained
associated with an increased degree of improvement work.
All factors, except for goal clarity in model 4 and 5, were
associated with improved health-oriented leadership in the
different models. Except for improved dialogue in models
4 and 5, all factors were also associated with improved job
satisfaction. None of the included factors were of statistically
significant importance for improved vitality following
the intervention.

DISCUSSION

It has been suggested that a combination of analyzing learning
processes and health-promoting processes can facilitate
the understanding of why changes take place following
of WHP programs (28). This study analyzed interrelated
outcomes of a system-based WHP leadership education
program, including the importance of the manager’s active
work and the organizational learning climate. The studied
education program had a comprehensive approach to WHP
and supported the managers in developing action plans
for the most important work environment issues in their
workplaces. The results showed that health-oriented leadership,
improvement work, work satisfaction and vitality increased
at workplaces that worked actively to implement WHP
following the program. The overall results may demonstrate
that the system-based WHP program supported managers
to integrate issues of well-being and health into their
routine leadership practices. The results thus suggest that
comprehensive education programs can facilitate for workplaces
to select measures reflecting their relevant needs and local
context (2).

Working actively with WHP improved the social learning
climate and developmental leadership, which contributed to
increased improvement work in the workplace. The WHP
activities implemented by the managers differed between
each workplace and were based on the managers judgments
on the specific actions relevant to their workplace. These
findings further support previous findings that that successful
WHP interventions need to be adapted and tailored to the
pre-conditions and needs of the local workplace (12). The
employees’ perceptions of an improved social learning climate
and developmental leadership probably resulted from their
managers engaging employees in improvement work at the
workplace and that these processes contributed to an increase

in the learning climate. Of the learning factors, developmental
leadership was of specific importance for increased improvement
work. This is in line with earlier work that developmental
leadership can provide a work environment that supports and
motivates learning (31, 32), which can be seen as a pre-
condition for improvements in the work environment. It is
noteworthy that the different factors included in the analysis only
explained 15% of the variance in increased improvements, which
means that other factors (not included in this study of WHP)
are essential for an increased degree of improvement work.
Improvement work in Swedish healthcare is often mandated
using a top-down approach (50). This means that demands
for improvement from higher levels of management also
might have contributed to increased improvement work at
the workplaces.

The results showed that a more limited number of workplaces
worked actively following the program, which the participating
managers explained by challenging existing work conditions
that hindered them from prioritizing the implementation of
the WHP. Limited outcomes of leadership interventions shown
in previous research have also been explained by poor or
non-conducive organizational pre-conditions (5, 6). This raises
concerns about what kind of learning processes may facilitate
the implementation of WHP in workplaces where managers
are experiencing challenging conditions. The results suggest
the importance of managers having the right pre-conditions to
implement WHP, including having time for the development
of the work. Previous research has pointed out that a trust-
based management culture, that is, giving first-line managers
the mandate to take decisions over how to organize work,
also supports the managers increased engagement in work
environment improvements (51). A need for a management
climate where the organization, including, for example, the top
management and key actors from human resources, understand
the managers’ and employees’ motivations for learning and
needs for support can thus be seen as an important pre-
condition for promoting more active work (8). More research
is needed, however, on how the work organization, including
the top management, can develop a supportive environment
for bottom-up initiated improvement work (51). The results
also point to the need for intervention programs within
healthcare being flexible enough to support managers with
more limited pre-conditions by, for example, supporting
managers to limit their work and act on the (for them) most
urgent issues.

All factors expect goal clarity were associated with
improved health-oriented leadership. The results indicate
that organizational goal clarity may be in conflict with the
employees’ own health. This also supports the idea that the
development of health-oriented leadership interplays with
the wider organizational learning climate, including social
and participatory processes such as continuous dialogue,
on work environment issues and the social learning climate
at the workplace. The results indicate the importance of
giving priority to employee health and a collaborative and
supportive work climate (42), as well as setting aside time
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TABLE 2 | Separate analysis of workplaces working actively/not working actively with WHP.

Working Actively with WHP

Not Working Actively with WHP

Mean T1 (SE) Diff T 1-T2 (SE)

diff T 1-T3 (SE)

Mean T1 (SE) Diff T 1-T2 (SE) Diff T 1-T3 (SE)

Health-oriented leadership 65.0 (23.2) -0.1(16.9) 6.3 (15.9) 60.9 (24.4) —6.4** (16.6) —4.5* (19.9)
Improvement work 3.4(0.9) 0.1(0.74) 0.4*(0.8) 3.2(0.8) <0.1(0.8) 0.1(0.6)
Vitality 58.7 (20.2) 6.3 (16.1) 6.4 (16.4) 58.8 (19.7) 3.2 (15.1) 2.3(17.9)
Job satisfaction 65.2 (16.1) 0.2 (12.7) 3.9 (12.5) 64.4 (15.8) -0.3(12.9) -2.1(11.5)
Dialogue 3.5(0.9) 0.2 (0.9 0.4 (0.72) 3.3(0.9 <0.1(0.9) <0.1(0.8)
Goal clarity 74.6 (21.1) 4.69* (18.6) 6.5 (16.6) 74.5 (18.4) 2.5(16.8) 2.6 (17.5)
Social learning climate 3.9(0.7) 0.1(0.6) 0.1(0.5) 3.8(0.7) —0.1(0.6) —0.1(0.6)
Developmental leadership 63.6 (23.3) 1.0 (20.2) 4.2 (17.7) 60.4 (23.6) —1.5(19.1) —1.9(22.1)

Mean values at baseline (T1) and the difference (diff) in how individuals rated the factors between T1-T2 and T1-T3.

SE, standard errors.
*0 < 0.05 and **p < 0.01.

for learning and meaningful development work (43). A
good organizational climate and effective communication
processes may not only improve employee influence over
their health, but also development work, and the workplace
meetings may thus have health-promoting value (45). It has
been pointed out that there are challenges in capturing and
measuring the effects of holistic intervention programs (9).
Due to the challenges of evaluating WHP, the importance of
process evaluation has been highlighted (12, 34). There are few
previous quantitative studies that have identified indicators
for process evaluation of WHP (52), but dimensions of the
organizational learning climate can be used as important process
indicators based on the results from the present study. The
policy implications from this study are thus that aspects of
participatory processes, including continuous dialogue as well
as the social learning climate, are important key indicators
for WHP.

All included factors were associated with improved job
satisfaction, but the results also showed that an increase in
vitality was not a direct result of managers’ active WHP work
following the education program, nor was it associated with
changes in the organizational learning climate. The results thus
indicate that the studied WHP leadership education program
contributed to an increase in job satisfaction, but that the
increase in vitality was unrelated to program implementation.
These results might be due to the measurements of job
satisfaction being closely linked to actual work conditions
and leadership practices, while feelings of high degree of
energy/vitality (56) may also be affected by a number of factors
external to the workplace, such as seasonal weather changes,
private life circumstances, and life-course factors. The policy
implications from this study are thus, that job satisfaction is
a better outcome measurement of WHP, compared to vitality,
for example.

The conditions of the learning climate can be viewed as
an important proximal process, as it affected all intervention
outcomes (i.e., health-oriented leadership, improvement work
and job satisfaction). Still, learning and health-promoting

processes (as well as organizational context) were interrelated.
Thus, we cannot draw any conclusions on the causal relationships
based on the study data. However, the results can be interpreted
as showing that the organizational learning climate could be a
pre-condition for succeeding with WHP, while other dimensions
of the learning climate are outcomes of the WHP program.
Workplaces that were working more actively with WHP had, at
baseline, higher ratings for developmental leadership and social
learning climate, which indicates the importance of the learning
climate as a pre-condition for succeeding with WHP. The
dialogue on work environment issues and goal clarity increased
when the workplaces were working actively, which suggests that
these factors are probable outcomes of the managers’ active work
with WHP.

There are some obvious limitations and strengths with this
study. One limitation is that no control workplaces were included
to compare outcome patterns. One particular strength is that
the study was based on a mixed methods approach, including
managers own descriptions of how they were affected by and
took actions following the program. Performing additional
interviews with employees could, however, have given even more
comprehensive information on the extent to which changes in the
organizational climate were a consequence of the intervention
program. Observations of workgroup meetings, for example,
could moreover, have given more objective information of what,
at workplace level, it actually meant to “have a dialogue” and
“work actively.”

Another strength was that long-term outcomes were studied
by two follow-up measurements, although the decreased number
of employees participating in the follow-up questionnaires
due to workplace drop outs and staff turnover is another
weakness. Intervention studies are time consuming and may
be hard to prioritize for health care workplaces with high
workloads, which has resulted in the rather limited number
of workplaces that worked actively following the education
program. Alternatives to extensive staff questionnaires could be
single item questions distributed by short message services (SMS)
(53) or focus group assessments (54) which in this context could
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TABLE 3 | The associations of working actively, dialogue, goal clarity, social learning climate, and developmental leadership with the outcomes improvement work,
health-oriented leadership, job satisfaction and vitality: The results of multivariate linear regression analysis.

Improvement work? g8 (SE)

Health-oriented

Job satisfactiont g (SE) Vitalityt g (SE)

leadershipt B (SE)

Model 1
Working actively 0.2**(0.1) 5.4*(1.5) 3.0(0.97) 2.0(1.4)
Intercept 0.2 0.9 -0.9 4.3
Adjr? 0.1 0.1 0.1 <0.1
Model 2
Working actively 0.2**(0.1) 4.7 (1.5) 2.3 (1.0) 1.3(1.4)
Dialoguet 0.1 (0.1) 6.1** (1.7) 3.3*(1.1) 2.9(1.6)
Intercept 0.1 -0.6 0.3 3.9
Adj r2 0.1 0.1 0.1 <0.1
Model 3
Working actively 0.2"*(0.1) 3.95" (1.49) 1.95%(0.99) 0.80 (1.43)
Dialogue’ 0.1 (0.1) 4.90" (1.71) 2.40" (1.09) 1.71 (1.65)
Goal clarity' <0.1* (<0.1) 0.3 (0.1) 0.3 (0.1) 0.2+ (0.01)
Intercept 0.1 —-1.7 -0.4 2.9
Adj r? 0.1 0.2 0.2 0.1
Model 4
Working actively 0.2**(0.1) 3.19* (1.45) 1.94*(0.97) 0.57 (1.43)
Dialogue' 0.1 (0.1) 432" (1.63) 1.90 (1.08) 1.89 (1.44)
Goal clarityt <0.1 (<0.1) 0.1(0.1) 0.1 (<0.1) 0.2% (0.1)
Social learning climatet 0.1(0.1) 12.1**(2.5) 5.5 (1.6) 0.5(2.5)
Intercept 0.1 -1.0 —-0.1 3.2
Adjr? 0.1 0.2 0.3 <0.1
Model 5
Working actively 0.2**(0.1) 3.0" (1.23) 1.8 (0.9) 0.7 (1.5)
Dialogue’ 0.1 (0.1) 3.1*(1.4) 1.6(1.1) 1.9(1.6)
Goal clarity™ <0.1(<0.1) <0.1(0.1) 0.1* (<0.1) 0.1 (0.1)
Social learning climate? 0.1 (0.1) 8.5 (2.9) 4.3 (1.6) 0,0 (2.6)
Developmental leadership’ 0.01* (<0.1) 0.4 (0.1) 0.1 (<0.1) 0.1 (0.1)
Intercept 0.1 -04 0.1 3.3
Adjr? 0.2 0.5 0.3 0.0

B (SE)= Unstandardized b-coefficients (standard errors).

7‘/ncreazsecz’/im;:)ro\/e‘d health-oriented leadership, improvement work, job satisfaction, vitality dialogue, goal clarity, social learning climate, or developmental leadership = Differences in

ratings between T1 and T3.
0 <0.10, "p < 0.05, and **p < 0.01.

be considered less time consuming for workplaces to participate
in intervention studies.

CONCLUSIONS

Conclusions that can be drawn from this study include the fact
that the outcomes of WHP leadership interventions interact
with dimensions of the organizational learning climate in
the workplace. These interactions can be seen as proximal
processes that highly depend on individuals’ active behaviors,
including social interactions between managers and employees
in the workplace (10). This study confirms the value of
clustered analysis based on manager’s active work to trace
outcomes following leadership interventions (30). Practical
implications from the study include confirmation that dialogue

on work environment issues, developmental leadership, and
social learning climate may be used as process indicators for
development of comprehensive WHP interventions.
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Introduction: This study presents secondary outcome analyses, in terms of muscle
function [i.e., maximal voluntary contraction (MVC) and rate of torque development (RTD)]
from a parallel group, single blinded, randomized controlled trial introducing a physical
exercise training intervention aiming to reduce neck pain among military helicopter pilots
and crew-members.

Methods: Participants (50 pilots, 58 crew-members) were recruited from the Royal
Danish Air Force and randomized to either an exercise-training-group (ETG; n = 35)
or a reference-group (REF; n = 34). Participants in ETG received 20 weeks of
self-administered exercise training specifically tailored to target the neck and shoulder
muscles. REF received no training. Outcome: (1) MVC was measured for cervical
extension and flexion as well as shoulder elevation and abduction, (2) RTD was
measured for cervical extension and flexion. Adherence to training was self-reported and
categorized as regular if performed at least once a week.

Results: MVC for cervical extension was significantly increased at follow-up in ETG (37.5
+ 11.2Nm at baseline, change: 2.1 + 8.3Nm) compared to REF (38.1 & 10.7 Nm at
baseline, change: —2.4 4+ 6.8 Nm) according to intension-to-treat analysis (p = 0.018).
Likewise, RTD was significantly increased in ETG for cervical extension (149.6 £+ 63.3
Nm/s at baseline, change: 14.7 + 49.0 Nm/s) compared to REF (165.4 4+ 84.7 Nm/s
at baseline, change: —16.9+70.9 Nm/s) (o = 0.034). The cervical extension/flexion
MVC-ratio was significantly different at follow-up (p = 0.039) between ETG (1.5
+ 0.5 at baseline, change: —0.0 £+ 0.3) compared to REF (1.5 £+ 0.5 at baseline,
change: —0.2 + 0.4). Per-protocol analysis of MVC, including only participants in
ETG with regular training adherence (n = 10), showed a significant increase for
cervical extension (33.2 & 7.3Nm at baseline, change: 6.0 &+ 5.4Nm) and shoulder
elevation right side (143.0 + 25.8Nm at baseline, change: 15.8 + 18.1 Nm).
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Conclusion:

Physical exercise training significantly improved MVC and RTD in the

upper neck extensors. Only approximately 1/3 of participants in ETG adhered to training
regularly, which likely attenuated the effectiveness of the training intervention on neck and
shoulder muscle function. Future studies should focus on the practical implementation
of self-administered exercise training to improve adherence.

Keywords: neck, exercise, intervention, muscle strength, rate of force development, musculoskeletal pain

INTRODUCTION

Neck pain is documented as highly prevalent within military
helicopter communities (1-4). A Canadian survey reported that
up to 81% of the surveyed helicopter pilots and 85% of the
crew-members had experienced neck pain related to helicopter
flights (5). Neck pain within the helicopter community is
an important issue to address, but limited research has been
conducted aiming to prevent the high prevalence of neck pain
within this occupational group. Different aspects of helicopter
flight and factors associated with neck pain among helicopter
pilots and crew-members have been assessed (1). One factor
often associated with neck pain and discomfort is the use of
night vision goggles (NVG) (5). Studies conducted in laboratory
settings have established that the helmet mass increase the
metabolic response (6, 7) and muscle strain (8) in the cervical
musculature. Muscle strain is also affected by adapted postures
during flight, and studies have found positioning of the head and
body to have greater influence on muscle strain than the load
due to head-worn equipment such as NVG (9, 10). Recently, we
addressed this issue during real flight scenarios (11). External
loading on the cervical spine, by use of a helmet and NVG, may
potentially evolve into excessive internal loading of the cervical
vertebrae and the musculature supporting the neck. This might
translate into the high prevalence of neck pain observed within
the helicopter community.

Studies on patients with chronic neck pain have reported
significant reductions in maximal isometric strength for
cervical flexion (12) and cervical extension (13), or in both
(14), as compared to healthy matched controls, with the
greatest reduction seen in the extensor muscle groups (15).
Selective impaired neck muscles strength in either flexor of
extensor muscles may impact the normal balance between
cervical extension and flexion strength, which among pain free
individuals has been found to be approximately 1.7 (16). The
extensive load on the upper neck extensors during flight may
in particular call for proper cervical extension strength and an
extension/flexion ratio of 1.7 or more (11). Rapid movements
have been found to exacerbate fear of pain among patients
with chronic pain (17, 18). In addition, rapid force development
of painful muscles and pain-free synergistic muscles was also
found to be more severely impaired among individuals with
chronic musculoskeletal pain than maximal strength capacity
(19). Pain may therefore not only impact isometric maximal force
development but also the speed by which the movement can
be performed (20). Physical exercise training may be beneficial
in terms of pain development prevention and rehabilitation by

means of increasing individual capacity and thereby lowering the
relative workload (21).

Reduction in work related neck pain among a number
of different working populations has been found using all-
round physical exercise training (22), proprioceptive muscle
coordination training (23), and in particular strength training
(24-27). This was confirmed for office workers in a recent
systematic review and meta-analysis (28). However, another
systematic review of such training interventions reports
uncertainty regarding the effectiveness of exercise in the relief
of neck pain (29). Therefore, knowledge regarding effectiveness
of exercise on neck pain within specific occupational groups
still needs to be addressed. For instance, such evidence is
needed in order to establish specific guidelines on physical
exercise training for the prevention or rehabilitation of
flight related neck pain within the helicopter community.
This paper presents secondary outcome analyses, in terms
of muscle strength, from a randomized controlled trial
introducing a physical exercise training intervention aiming
to reduce and prevent neck pain among military helicopter
pilots and crew-members (30). At baseline the 12-month
prevalence of neck pain was 82 and 90% for crew and pilots,
respectively, and around 1/3 had experienced pain 8-30 days.
Pain may lead to flying restrictions and jeopardize future
employment opportunities thus legitimizing interventions
such as strength training that may reduce such pain. Of
interest was further if such training could also improve
relevant physical capacities. The hypotheses were that the
adherence to a self-administered physical exercise training
intervention would: (1) significantly increase neck and shoulder
maximal voluntary contraction (MVC), and rate of torque
development (RTD), and (2) significantly increase MVC and
RTD during cervical extension and flexion, maintaining a
balanced extension/flexion MVC-ratio.

METHODS
Study Design

This study was a parallel group, single blinded, randomized-
controlled trial, including baseline and follow-up measurements
after 20 weeks. The study was conducted within the Royal
Danish Air Force (RDAF) from November 2013 to April 2014
and the study was approved by the local Ethics Committee of
Southern Denmark (S-20120121) and qualified for registration
in ClinicalTrails.gov (NCT01926262). Each subject provided
written informed consent before participation.
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Participants and Randomization

In total, 50 military helicopter pilots and 58 crew-members,
from two squadrons within the RDAF were invited to participate
in this study. After oral and written information regarding
the study, informed consent was obtained from 69 participants
(31 pilots—hereof 2 females, 38 crew-members—all males).
Participant flow is depicted in Figure 1. Inclusion criteria were:
(1) occupation as a helicopter pilot or crew-member (technician,
systems operator, tactical helicopter observer, and/or navigator),
(2) operational flight status at enrollment, (3) operational flying
within the previous 6 months. Exclusion criteria were: (1)
participation in a training intervention within the last 12 months.
Participants were assigned a random identification number at
enrollment and randomized 1:1 to either an exercise-training-
group (ETG) or a reference-group (REF). The randomization
procedure was performed after baseline assessments. A detailed
description can be found elsewhere (30).

Exercise Intervention

Participants randomized to REF received no training, but were
encouraged to continue with their usual exercise activities.
Participants in the ETG received 20 weeks of strength, endurance,
and coordination training, specifically tailored to target the neck
and shoulder muscles based on work exposure assessments (11).
Training was based on self-management education and was
to be performed three times 20min a week within working
hours. Every training session was initiated with one or two
conditioning exercises for the neck, specifically targeting the
deep cervical musculature. Exercises included: Upper cervical
flexion/extension from a supine position, and cervical rotation
against mild resistance. The conditioning exercise was followed
by training exercises for the neck targeting larger muscle groups.
Exercises included: cervical extension, cervical flexion (straight
forward and in oblique directions), and lateral flexion. Lastly,
participants performed two training exercises for the shoulders
including shrugs and reverse flyes. Training exercises for the
neck and shoulders were performed using elastic training bands
for resistance (Thera-Band®, The Hygenic Corporation, USA)
and a head harness (The Original Neck Flex® Head Harness,
Gonzo Companies, USA). The training program was designed
with systematic variation in intensity and volume based on
undulating (non-linear) periodization securing a progressive
overload. Sessions ranged between 2 and 4 sets and training
intensity ranged between 12 and 20 repetitions over the 20
weeks of training. This has previously for each of the 20 weeks
of training been described in details in the protocol for the
study (30).

The training program was evidence based (31, 32) designed by
an interdisciplinary team of sports exercise training specialists,
physiotherapists, doctors and chiropractors. A complete exercise
description has been published elsewhere (30).

Outcome Measurements

Participant characteristics, including age, height, seated height,
weight and neck circumference were measured with standard
clinical rulers and measuring tapes both pre and post
intervention. Measurements of muscle function included MVC

and RTD for bilateral shoulder abduction and elevation, as well
as cervical extension and flexion. Measurements were performed
following 10 min of warming up on a rowing ergometer. All
measurements have been described in detail previously (30)
and will only be described briefly. During MVC for shoulder
abduction participants were positioned seated with both arms
held close to the body and elbows flexed 90 degrees. Two
force transducers (load cell, KIS-2, 2kN, Vishay Nobel, Vishay
Precision Group, USA) were positioned 1cm above the lateral
epicondyle. The lever arm between the lateral edge of acromion
and the force transducers was used for later analysis. During
MVC measurements for shoulder elevation, a force transducer
was placed on each shoulder 1cm medially from the lateral
edge of the acromion. The lever arm was measured from the
seventh cervical vertebra to the center of the transducers. During
MVC and RTD for cervical extension and flexion the participants
were positioned seated with their backs straight, arms positioned
along the sides of the body, both feet on the floor, and head
and neck held in an anatomical neutral position. Participants
were positioned with their backs against the experimental set-
up during cervical extension and the force transducers were
positioned just above the external occipital protuberance. During
cervical flexion participants were positioned with their front
against the experimental set-up and a force transducer was
positioned just above the eyebrows. The vertical distance between
the seventh cervical vertebra and the center of the force
transducer was measured as the lever arm. All MVC values were
calculated as torque and presented in Nm. Regarding the cervical
extension/flexion MVC-ratio the data were also calculated based
on the values in N.

Before testing, subjects were strapped firmly into place using
belts and MVC and RTD were measured using a standardized
method and procedure (33). The instruction for participants
during the MVC tests was to increase the force gradually
during measurements reaching MVC in 5s, hold the force at
MVC for 2s and slowly reduce the force again. A minimum
of three MVC tests were performed. If the result of the third
MVC was >5% compared to the first or second MVC, another
MVC trial was performed. A maximum of five trials were
allowed for each test. The MVC tests were performed with
verbal encouragement. Force was amplified with a gain of
100 (National Instruments Corporation, Full bridge amplifier,
SCC-8G24, USA), and sampled at 100 Hz using a 16-bit A/D
converter (National Instruments Corporation, DAQ Card TM-
6034E, USA). The MVC was determined as the peak torque
(unit Nm) and the highest MVC value of all trials was saved
and stored for analysis. For cervical extension and flexion, the
MVC-ratio was calculated as MVC for cervical extension divided
with MVC for cervical flexion. RTD was measured during MVC
for shoulder elevation, cervical extension and flexion. For these
trials the instruction to participants was: “on the command 3-2-
1 you must apply a slight pressure against the force transducer
and on the command NOW... press as hard and fast as possible.
You must keep the pressure for a second and then slowly relax
again” (30). Force was amplified with a gain of 100 and sampled at
1000 Hz using the A/D converter. A total of three RTD trials were
performed. For each trial the RTD (unit Nm/s) was determined
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Assessed for eligibility
n =108 (50 pilots, 58 crew)

v Excluded
Enrollment - Declined to participate
n =39 (19 pilots, 20 crew)
A\ 4
Randomized

n=69 (31 pilots, 38 crew)

v

v

FIGURE 1 | Flow of participants.

Allocated to the training group Allocation Allocated to the reference group
n =35 (16 pilots, 19 crew) n =34 (15 pilots, 19 crew)
A 4 A 4
Lost to follow-up Follow-Up Lost to follow-up
- No MVC test - No MVC test
n =4 (2 pilots, 2 crew) n=2 (1 pilot, 1 crew)
- No RTD test - No RTD test
n =4 (2 pilots, 2 crew) n=2 (1 pilot, 1 crew)
\ 4 A 4
Intention-to-treat analysis Analysis Intention-to-treat analysis
n =35 (16 pilots, 19 crew) n =34 (15 pilots, 19 crew)
Per-protocol analysis Per-protocol analysis
n =10 (5 pilots, 5 crew) n =34 (15 pilots, 19 crew)

as the steepest slope over 100 ms of the rising part of the filtered
torque-time curve. The highest obtained value was determined as
the peak RTD.

STATISTICAL ANALYSIS

Normality of the residuals was assessed using a Q-Q plot, and
a Shapiro WilK’s test and showed no consistent deviation from
a normal distribution. Participant characteristics: age, height,
seated height, weight, neck circumference and lever arms for
shoulder abduction, shoulder elevation, cervical flexion, and
cervical extension, were analyzed for between-group-difference
at baseline using the Student’s ¢-test. Between-group-differences

for MVC and RTD were analyzed using delta values (change
from pre- to post-intervention) using the Student’s ¢-test. Within-
group-changes were analyzed using a paired ¢-test. Two analyses
were conducted: (1) an intention-to-treat analysis (ITT-analysis)
including all randomized participants, and (2) a per-protocol
analysis (PP-analysis) only including participants in ETG with
regular training adherence defined as at least 1 training session a
week throughout the 20-week intervention period (30). Missing
data was imputed using last observation carried forward or
backwards. When missing at both baseline and follow-up,
baseline values were imputed as the mean value of the entire
cohort and values at follow-up were imputed at the baseline value
adjusted for the observed change (%) among those measured
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TABLE 1 | Participant’s baseline characteristics and lever arm length used for
torque measurements.

TABLE 2 | Intention-to-treat analysis of maximal voluntary contraction and rate of
torque development.

ETG (n = 35) REF (n = 34) ETG (n = 35) REF (n = 34) P-value
Age (years) 40.4 £ 6.7 40.7 £ 8.4 Cervical extension Baseline  149.6 + 63.3 165.4 £ 84.7 0.384
(0]
Height (m) 1.82 £0.07 180£008 g (N9 Follow-up 164.3 + 73.4 148.4 + 64.9 0.343
Seated height (cm) 945+45 94,5+ 4.1 2 % Change 147 +49.0 —16.9 + 70.9 0.034*
Weight (kg) 84.2+127 83.7+118 g § Cervical flexion Baselne  104.0 + 47.7 109.1 & 49.5 0.665
Neck circumference (mm) 390 + 24 391 + 20 £ L (Nm/s) Follow-up 115.2 + 57.0 104.0 &+ 40.9 0.351
Lever arm: cervical extension (mm) 151 +£17 168 £ 13 Change 112+ 46.7 —5.1 +47.3 0.153
Lever arm: cervical flexion (mm) 148 £ 17 154 + 16
Lever arm: shoulder elevation (right) (mm) 182 + 18 174 + 12 Cervical extension Baseline 373+ 112 38.1 £10.7 0.747
Lever arm: shoulder elevation (eft) (mm) 184 + 17 175 + 14 (Nm) Folow-up 393+ 102 358+ 10.3 0.153
Lever arm: shoulder abduction (right) (mm) 274 £17 267 + 31 Change 21+83 -244+68" 0018
Lever arm: shoulder abduction (left) (mm) 280 + 26 269 + 19 Cervical flexion (Nm) - Baseline 2756+£98 265+84 0671
Follow-up 286 +99 27.0+7.0 0.428
Values are presented as mean and standard deviation. c
S Change 12+6.4 0.5+43 0.59
[&]
g Shoulder elevation Baseline  143.5 + 39.2 135.9 4+ 30.8 0.374
C N
g (ight) (Nm) Follow-u
. . p 1491 £ 40.4 1348 + 322 0.108
in ETG or REF, respectively. Results are presented as mean =+ >
. . . C . L. kst Change 56+215 —-1.14+205 0.188
SD if not otherwise specified. The level of statistical significance € , ,
.. . g Shoulder elevation Baseline 154.3 +£ 45.8 142.6 + 33.7 0.231
was p < 0.05. Statistical analyses were performed in Stata ¢ (left) (Nrm)
Statistics/Data Analysis version 14.0 (StataCorp LP, USA). g Follow-up  150.7 + 45.3 1372 £ 351 0175
'g Change —-3.6+16.3 —-53+ 157 0.662
= Shoulder abduction  Baseline 108.2 £ 28.4 108.1 + 30.7 0.485
RESULTS (right) (Nm) Follow-up 104.9 + 33.7 109.5 + 243 0.528
Pre_intervention Change 1.8+205 13+182 0917
No significant between-group-differences were found at baseline ?hffuﬁer abduction  Baseline  106.8 &+ 31.7 108.6 + 334 0.827
regarding participant characteristics (Table 1). Measurements flft) (Nm) Follow-up  104.3 +36.6 109.9 +27.2 0.480
for MVC and RTD were also not significantly different Change ~ -2.54+208 13+148 0387

between groups at baseline (Table2). The pre-intervention
extension/flexion MVC-ratio was: 1.5 = 0.5Nm in ETG and 1.5
=+ 0.5Nm in REF with no significant difference between groups
(p = 0.494). The MVC-ratio based on calculations without lever
arm measurements, was: 1.4 £ 0.5N in ETG and 1.5 & 0.5N in
REF with no significant difference between groups (p = 0.632).

Post-intervention (ITT-Analysis)

Training Adherence

In the ETG 25 out of 35 participants (71%) returned the
post-intervention questionnaire regarding training adherence as
previously reported (34). Among all participants in the ETG,
10 participants (29%) (5 pilots and 5 crew-members) reported
having trained regularly 1-3 times a week throughout the
intervention period, 9 participants (26%) reported having trained
irregularly, but at least 2-4 times a month, 5 participants (14%)
reported that they had done some training but stopped training
after a while, and 1 participant (3%) did not use the training offer.

MVC and RTD

At follow-up, a significant between-group-difference was found
for change in MVC during cervical extension (Table 2).
Furthermore, RTD during cervical extension also increased
significantly in ETG as compared to REF (Table 2). No significant
difference was observed for change in cervical flexion, shoulder
abduction (right/left) or shoulder elevation (right/left) at post-
intervention, according to the ITT-analysis. Within the REF

Values are presented as mean and standard deviation. Significant between-group-
differences (*). Significant within-group-differences (f).

group a significant reduction for MVC during cervical extension
was found (Table 2). Results for MVC are presented in Nm
but were also analyzed in N and showed the same significant
between-group-differences. Also, no significantly different results
were found when RTD was analyzed using N/s compared to
Nm/s. Measurements of the lever arms used are depicted in
Table 1. No significant difference in neck circumference was
found post-intervention between ETG and REF (ETG, change:
—1.0 & 11 mm vs. REE change: —6.0 = 11 mm) (p = 0.119).
A significant reduction in neck circumference within REF was
present (391 + 20mm at baseline, change: —6.0 £+ 11 mm)
(p = 0.006). No significant within-group-change for neck
circumference was observed for ETG.

Cervical Extension/Flexion MVC-Ratio

A significant difference in change of MVC-ratio was present
between groups with the intervention (ETG, change: 0.0 & 0.3
vs. REE change —0.2 £ 0.4) (p = 0.039). The difference was
also significant when the MVC-ratio was calculated without lever
arm measurements (ETG, change: 0.0 &= 0.3 vs. REF, change:
—0.2 £ 0.4) (p = 0.049). Within REFE the reduction in MVC-
ratio was significant from pre- to post-intervention based on Nm
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TABLE 3 | Per-protocol analysis of maximal voluntary contraction and rate of
torque development.

ETG (n = 10) REF (n = 34) P-value

Cervical extension Baseline  139.6 + 50.0 165.4 4+ 84.7 0.366

ag o (Nm/S) Follow-up 1624 + 71.5 148.4 + 64.9 0.562
2E Change  22.8+51.1 —16.9£70.9 0.107
; % Cervical flexion Baseline 99.8 +£ 36.9 109.1 +£ 49.5 0.588
&8 Nms) Folow-up  116.3 + 60.3 104.0 + 40.9 0.460
Change 164 +£72.0 —5.1+47.3 0270

Cervical extension Baseline 332+73 381+10.7 0.181

(Nm) Folow-up 892 +85 858+ 10.3 0.345
Change 6.0 £ 54" —2.4 468" 0.001*

5 Cervical flexion (Nm) Baseline 251 +£9.7 265+84 0.657
5 Folow-up 267 +7.4 27.0+7.0 0.897
‘g Change 1.5+59 05+43 0527
; Shoulder elevation Baseline  143.0 +£ 25.8 135.9 + 30.8 0.512
% (right) (Nm) Follow-up 158.7 + 29.7 134.8 + 32.2 0.042
S Change 15.8 £ 18.11 —1.1 £20.5 0.024*
_g Shoulder elevation Baseline 157.0 £ 33.7 142.6 + 33.7 0.240
‘;’ (left) (Nm) Folow-up  151.8 + 28.1 137.2 + 35.1 0.238
Change  —52+ 163 —53+ 157 0987

Shoulder abduction  Baseline 104.2 £ 31.7 108.1 &+ 30.7 0.725

(right) (Nm) Folow-up 102.9 + 33.9 109.5 + 243 0.495
Change  —1.3+323 13+182 0738

Shoulder abduction  Baseline 103.2 £ 29.0 108.6 + 33.4 0.648

(teft) (Nm) Follow-up 959 + 33.1 109.9 + 27.2 0.181
Change  —7.3+342 13+148 0252

Values are presented as mean and standard deviation. Significant between-group-
difference (*). Significant within-group-difference (7 ).

calculations (from: 1.5 £ 0.5 to: 1.4 & 0.4) (p = 0.007), and also
based on N calculations (from: 1.5 £ 0.5 to: 1.3 £ 0.3) (p = 0.012).

Post-intervention (PP-Analysis)

Per-protocol-analysis included only participants from the ETG
with regular training adherence (n = 10) vs. all participants
in the REF group. Significant between-group-differences were
present regarding change of MVC for cervical extension (change:
6.0 == 54Nm, vs. —2.4 + 6.8Nm), and shoulder elevation
(right side) (change: 15.8 £+ 18.1Nm vs. —1.1 £+ 20.5Nm)
(Table 3). Between-group-changes are presented in Figure 2
as percentage of change. Within-group-changes for MVC in
ETG were significant for cervical extension (33.2 £ 7.3Nm at
baseline, change: 6.0 = 5.4Nm) (p = 0.007), and for shoulder
elevation (right side) (143.0 & 25.8Nm at baseline, change:
158 + 18.1Nm) (p = 0.022). No significant difference for
change in neck circumference was observed between ETG and
REF. No significant difference was observed for the cervical
extension/flexion MVC-ratio between ETG (change: 0.0 & 0.4)
and REF (change: —0.2 £ 0.4) (p = 0.122). The non-significant
difference persisted when the MVC-ratio was analyzed without

lever arm measurements (ETG, change: 0.0 £ 0.4 vs. REE change:
—0.2+0.4) (p =0.128).

DISCUSSION

The main findings of this study were that: (1) 20 weeks of
physical exercise training, designed to reduce and prevent neck
pain, significantly improved MVC and RTD in the cervical
extensor muscles of military helicopter pilots and crew-members,
(2) participants with regular training adherence additionally
increased their MVC for shoulder elevation in the right side
significantly, and (3) the physical exercise intervention proved
preventive in terms of maintaining the cervical extension/flexion
MVC-ratio, that decreased significantly in REF from baseline
to follow-up.

MVC and RTD

In agreement with our first hypothesis, self-administered physical
exercise training resulted in significant changes between groups
at follow-up. The overall difference between groups regarding
MVC for cervical extension was ~11% with an increase of ~5%
in ETG and a decrease of ~6% in REF. The overall difference
in RTD during cervical extension amounted to ~20% with an
increase of ~10% in ETG and a decrease of ~10% in REF.
Helicopter pilots and crew-members may potentially benefit
from increasing upper neck muscle strength, as improvements
in strength would increase individual capacity and potentially
reduce the relative workload on cervical musculature during
flight (21). The ability to develop a fast force torque response
to resist external loading may be important, as this will provide
neck stabilization and prevent overload of neck tissue. Increasing
MVC and RTD may therefore be of functional importance.
The decrease in MVC and RTD observed in REF may be
due to seasonal variation in work exposure. The winter period
incorporates many flight hours with NVG as daylight is short,
and pilots and crew-members may experience deterioration in
muscle function during the winter period influenced by an
excessive workload due to NVG use (11). This could also explain
the significant reduction in neck circumference observed in REF,
but not in ETG. If the reduction in REF is due to seasonal
variation in work exposure, it would be especially important
for pilots to engage in regular exercise training in preparation
for the winter period. Physiological adaptions in response to
exercise training are related to the specific characteristics of the
exercises and stimuli used (35). This phenomenon is also referred
to as the principle of specificity, underlining that the greatest
improvements in muscle function will be found using a test
protocol that reflects training mode (35). Our exercise training
program included a high amount of repetitions maximum (12—
20 RM) with between 2 and 4 sets. Only brief pauses between
sets were incorporated to stimulate an increase in endurance
to a greater extent than increased strength (30). This decision
was based on a previous in-flight exposure assessment where
electromyography recordings were used (11) and demonstrated
prolonged activation of the neck/shoulder muscles. These former
findings imply that neck/shoulder muscles might also benefit
from endurance training and not strength training alone (1).
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Percentage of change between participants in ETG (n=10) with regular
training adherence and REF (n=34)
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FIGURE 2 | Per-protocol analysis as percentage of change for maximal voluntary contraction and rate of torque development. Values are presented in mean and
standard error. Exercise-training-group (ETG; n = 10). Reference-group (REF; n = 34). Significant between-group-difference (*).

Thus, our training program was designed to improve strength—
endurance, and this should be taken into consideration when
evaluating the improvements in MVC and RTD.

Adherence

It is important to take into account training adherence in the
interpretation of our results. Participants adhering to training
regularly gained the largest increase in MVC regarding cervical
extension of ~18% in ETG, as compared to a reduction of ~6%
in REF. A significant increase in MVC in the right shoulder
of ~11% was also found among participants who adhered to
regular training, as compared to a reduction of ~1% in REF. The
small magnitude of effect in our results may be caused by the
low training adherence, as only 29% within ETG trained with a
frequency of >1 day/week throughout the intervention period.
This is low compared to previous exercise interventions with
adherence rates of 53-77% found in studies on helicopter pilots
and crew-members (36, 37). Furthermore, it must be underlined
that only 25 out of 35 participants in ETG responded on
the questionnaire regarding training adherence. Our adherence
analyses are therefore based on roughly 2/3 of the ETG group.
Self-reported adherence to training has been found reliable
compared to actual registration of training participation (24).
We used a cut-point of performing at least 1 training sessions

a week as being regular and sufficient stimulus for physiological
adaptions to occur (35). The same cut-point has previously been
used (27). The low level of adherence in the present study is
expected to have impacted on the effectiveness of the exercise
intervention. Still, observed MVC difference according to the PP-
analysis of ~24% for cervical extension and ~12% for shoulder
elevation in the right side indicates that our exercise intervention
was effective when performed regularly.

The General Strength of Aircrew

Pilots and crew-members are exposed to some of the highest
physical demands within the RDAF and undergo annual health
and fitness evaluations (27). Pilots and crew-members are
physically fit and healthy individuals, and accordingly, a potential
strength gain from an exercise intervention would be expected
to be lower compared to that of untrained individuals. This is
supported when comparing our results with findings by Faber
et al. (38), who reported MVC values for shoulder abduction of
67 Nm (dominant side) and 71 Nm (non-dominant side), and
130 Nm and 126 Nm for shoulder elevation, respectively, among
gender- and age-matched subjects in Denmark with different
work occupations. In the present study, values for shoulder
abduction were ~35% higher, and for shoulder elevation ~10%
higher (depending on dominant side). These results show
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that pilots and crew-members are stronger in the shoulder
musculature as compared to the general working population. In
contrast, with regards to neck muscle strength, Jordan et al. (39)
reported MVC values for cervical extension of around 55 Nm
and cervical flexion of around 30 Nm for a large gender-matched
Danish non-pilot population, with the present values being ~10
and ~30% lower. This is somewhat surprising, but the lack of
superior neck muscle strength in our study group is supported by
results by Seng et al. (40) who reported no significant difference
between fighter aircraft pilots and non-pilots in neck muscle
strength, calculated as MVC in neck extension, flexion, as well
as left and right lateral bending. However, these results are not
supported by Alricsson et al. (41), who reported a significantly
higher level of muscle strength among Swedish air force jet pilots
equal to ~9% during cervical extension (65Nm) and ~31%
during cervical flexion (47Nm), as compared to a reference
group of young conscripts doing their military service (59 Nm
and 36 Nm). Thus, overall discrepancies regarding the cervical
strength of pilot compared to the non-pilot populations are
present. Likewise, discrepancies were found between previously
published results from helicopter pilots and crew-members
compared with our results with regards to cervical muscle
strength. Ang et al. (42) previously reported values of MVC for
cervical extension to be ~38% (52 Nm) higher, and flexion to be
~6% (29 Nm) higher as compared to corresponding values in our
results. Furthermore, Van den Oord et al. previously published
results of cervical extension and cervical flexion including both
asymptomatic and symptomatic pilots and rear-aircrew with no
significant difference between groups. Compared to our study,
results from Van den Oord et al. (43) were ~45% (55 Nm) higher
for pilots and ~60% (60 Nm) higher for crew-members during
cervical extension, whereas cervical flexion for pilots was found
to be ~17% (23 Nm) lower, and ~26% (22 Nm) lower for crew-
members in comparison to our findings. Overall, our values are
lower than those previously reported. However, that does not
impact on the main finding of this study regarding changes in
strength with training, since the same test procedure was used at
baseline and follow-up.

Comparing results of cervical strength between studies
may be challenging due to the use of different methods and
protocols for quantifying cervical strength (44). In the study
by Jordan et al. (39), participants trained on the measuring
apparatus prior to the final tests in a protocol with light
resistance (women: 2-3kg in flexion and 3-4kg in extension,
men: 4-5kg in flexion and 6-7kg in extension), with 6-7
repetitions in each direction, to familiarize participants with
the procedure, potentiate involved muscles, and overcome fear
avoidance. The use of a familiarization procedure may have
led to higher values in the study by Jordan et al. Lastly,
participants were not strapped during the test procedure, but
were instructed to grip onto armrests to maintain their position
during measurements (39). The larger degree of freedom and
arm placement may also have proven beneficial in terms of
higher force values, as compared to our test protocol. We
recognize that the reliability of MVC results between studies
might be subject to methodological differences. However, based
on an overall assessment of our results in addition to the

above mentioned studies, aircrew may be considered stronger
in the shoulder musculature, but equally strong during cervical
extension (38-60 Nm) and flexion (22-27 Nm), as compared to
a non-pilot population (39). This is an important finding, since
pilots and crew-members must wear helmets and additional
helmet mounted equipment that place considerable strain on
their cervical musculature during flight (11). Enhancing upper
neck muscle function may reduce the relative load with potential
impact on the high prevalence of neck pain observed within this
occupational group.

Cervical Extension/Flexion MVC-Ratio

In agreement with our second hypothesis, the physical exercise
intervention maintained the cervical extension/flexion MVC-
ratio in the ETG group while the MVC-ratio was significantly
decreased in REF from pre- to post-intervention as a result of a
significant decline in MVC in cervical extension. Suryanarayana
et al. (16) and Jordan et al. (39) both found a MVC-ratio of
1.7 to be the average among healthy individuals. In comparison,
our MVC-ratio was slightly lower, and this may underline that
pilots need to specifically address neck muscle training in order
to maintain a normal strength relationship between cervical
extension and flexion. The posterior neck muscles have a larger
physiologic cross-sectional area compared to the anterior neck
muscles (45) and should therefore be capable of higher force
development. The significant decrease in MVC-ratio in the
REF group compared to the ETG group may be important in
relation to the risk of neck pain development. Cervical pain has
been reported to influence MVC measurements in a number
of individual studies of non-pilot populations (12, 14, 46-49).
However, conflicting results have been reported in this regard,
as Ang et al. (42), who compared MVC-measures between
helicopter pilots with frequent neck pain episodes and helicopter
pilots without pain, found no significant MVC differences. These
findings are supported by Van den Oord et al. (43), who published
MVC results on cervical extension and cervical flexion including
both asymptomatic and symptomatic pilots and rear-aircrew,
and reported no significant MVC differences. Based on the
above mentioned relations, it may be questionable whether pain
inhibition during MVC testing is directly comparable between
military- and patient-populations. From a functional point of
view, it would seem beneficial especially for helicopter pilots
and crew-members to improve muscular capacity in the cervical
extensors, as this muscle region has been found highly active
during flight (11). The MVC-ratio may be used as a guideline for
future training modalities, in order to individualize and balance
training programs further in this occupational group.

Limitations and Strengths

The limitation of this study was the low adherence to self-
administrated exercise training. Further research is requested
to identify ways to improve such training because supervised
training is not possible in all job categories. The strengths of
the study were the rigid randomized controlled design and the
intervention protocol consisting of validated training exercises.
Likewise, the possibility of performing a per protocol analysis
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based on recordings of regular adherence is a strength, because
this supported the training exercises to be effective if performed.

Implications of Study Findings to Research

and Practice

Specific exercise training targeting the neck and shoulder muscles
can improve muscle strength and function that may combat
muscle disorders among workers exposed to high physical
loadings in the neck/shoulder region. Regular adherence to
training is decisive for positive effects. If self-administrated
training is the optimal choice due to, e.g., job specific logistics
it is particularly important to identify means for attaining a
high adherence.

CONCLUSION

Specific exercise training targeting the neck and shoulder muscles
significantly improved MVC and RTD in the upper neck
extensors of participants in the ETG. Approximately 1/3 of
participants in ETG adhered to regular training, and this is
likely to attenuate the effectiveness of the training intervention
on neck and shoulder muscle function. This is underlined by
an additional increase in MVC for the right shoulder among
participants with regular training adherence. The MVC results
for pilots and crew-members were above population mean
values for shoulder strength, but equal to such values for neck
muscle strength. To accommodate job specific loading of cervical
musculature during flight, pilots and crew-members should
engage in regular exercise training of the neck muscles. Further,
future studies should focus on the practical implementation of
self-administered exercise training to improve adherence.
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Background: According to policy and theory, there is need for organizational workplace
health promotion (WHP) to strengthen working conditions for all employees. However,
earlier studies show it is hard to implement in practice. The aim was to critically analyze
and identify interacting mechanisms and obstacles behind failures of organizational WHP
projects from system perspectives.

Methods: A holistic case study was performed, to critically analyze data from an
organizational WHP project approach at a public health care organization. The qualitative
data was collected over 5 years and included interviews with key actors (n = 80), focus
groups (n = 59 managers), structured observations (n = 250 hours), continuous field
observations and documents (n = 180). Questionnaires to employees (n = 2,974) and
managers (n = 140) was complementing the qualitative-driven mixed method approach.

Results: The analysis shows obstructing paradoxes of alignment and distribution of
empowerment during the process of implementation into practice. The obstacles were
interacting over system levels and were identified as: Governance by logics of distancing
and detaching, No binding regulation of WHFE Separated responsibility of results, Narrow
focus on delegated responsibilities, Store-fronting a strategic model, Keeping poor
organizational preconditions and support for developments and Isolate WHP from other
organizational developments.

Conclusions: The following premises can be formulated regarding successful
organizational WHP programs. Consider (1) the uncertainty a distributed empowerment
to all system levels may create; (2) the distributed impact to define the target and allow
broader areas to be included in WHP; and (3) the integration into other development
processes and not reducing the organizational WHP to the form of a project.

Keywords: alignment, structural empowerment, distributed leadership, system theory, implementation, health
care organizational setting
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Obstacles for Organizational WHP

INTRODUCTION

Empirical studies and theoretical developments relating to
successful workplace health promotion (WHP) in organizations
highlight the importance of integrated focus on strengthening
resources for health and developments at all organizational and
work system levels (1-3). The integrated system approach of
WHP, which increases empowerment of conditions supporting
health and healthy work conditions, is suggested to be more
sustainable, but there are limited studies on the more holistic
approaches of WHP, such as organizational WHP (4). However,
the implementation of such organizational WHP approaches can
meet significant barriers between and within system levels (5, 6).
Increased knowledge of the interaction of obstacles at each level
and between levels can have importance for implementation
of WHP projects, i.e., to better recognize and meet barriers
to alignment and to distribute mandates for assessing, defining
and conducting WHP activities. This study critically analyzes
the implementation of a public organization’s organizational
approach of WHP that failed despite high ambitions. The study
contributes to development of WHP theory by highlighting the
obstructing paradoxes of distributed influence and learning as
a necessary condition for empowerment and managerialism as
norm in accountable public organizations (7).

The workplace is one important setting for enhancing
health and well-being (8, 9). Organizational WHP considers
structural measures with the aim of improving health for all
employees (10), e.g., through strengthening working conditions
(5), influence and access to resources and support structures
in organizations (structural empowerment) (11, 12). Such
organizational approaches of WHP have been highlighted from
many perspectives. Policies point to the more holistic, system
approaches of WHP, i.e,, how the work is organized and an
employee’s ability to influence at work (13, 14). Theories of WHP
and organizational change imply the importance of not (only)
focusing on the individual but also the system and organization.
Also, empirical studies of outcomes have concluded that WHP
is most effective and sustainable when organizational levels
are approached; when preventive and promotive perspectives
combined; and when improvement of health are all integrated
with other organizational improvement processes [see e.g., (15—
17)]. Earlier studies have reviewed and identified the most
important factors for improving workers’ health (18-22), and
the evidence-based knowledge is quite robust. However, the
significant interactions over and between individual, group,
and organizational factors are less known. Some studies show
a stronger magnitude of risks/resources for the interacting
factors than for the single factors (15, 23). Therefore, WHP
work based on the knowledge of how to handle interactions
across organizational levels is needed and crucial for sustainable
developments of employee health. This is also supported by
studies showing that managerial work based on actively bridging
organizational levels to integrate perspectives have had more
success in producing sustainable organizational developments
(24-26). Consequently, broader organizational approaches of
WHP interventions would generally have a stronger effect than

a WHP intervention focusing on single targets. Likewise, WHP
at several levels could have a stronger effect than those focusing
on one system level.

Nevertheless, WHP interventions most often focus on
individual behavioral change rather than workplace change
(27-31) even when the identified core challenges are clearly
related to organizational conditions (32). Thus, despite the
theoretical developments of WHP and global policies, knowledge
about effective measures and approaches to improve working
conditions is still needed (33-36). This includes knowledge of the
central obstructing mechanisms and driving forces that hinder
implementation and sustainability of organizational WHP.

Sustainable improvements of work organizations are
understood, from a system perspective, as the continuous
interaction between dimensions of intentions and the handling
of actors, embedded in social and cultural conditions (37, 38).
A theoretical framework for organizational WHP based on
system theory suggests possible conditions of importance for
crafting WHP conditions at each system level and in between
(2). The framework integrates the key multi-conditions for
WHP sorted into system levels, as well as the managerial work
and organizing practices for crafting and bridging WHP across
systems and levels. Such system perspectives on WHP focus
more holistic approaches of factors, conditions and contexts
at different levels: At the workplace in the daily work (micro-
level); within the rules, structures, norms, and values of the
organization (meso-level); with regard to impacts from the wider
organization and society (macro-level) and related to temporal
aspects and developments that may start at one level but have
implications for all levels (chrono-level). Thus, implementation
of organizational WHP requires distribution of empowerment,
supporting influence and commitments (39) across systems.
In connection to such system perspectives, alignment seems
crucial for a stable common understanding of the organizations
goals, purpose and vision regarding WHP (40). A functional
alignment and distribution of empowerment is necessary (a)
vertically so all the members of the organization know what
and why a certain behavior is needed to contribute to the
common goals of the organization, have mandates and can
take actions, (b) horizontally between different work processes
or units, and (c) diagonally, where superior executives and
strategic management act as role models and synchronize and
facilitate the desired actions at the lower hierarchical levels
(the operative level) (41). Nevertheless, there is still a lack
of knowledge of the mechanisms related to how conditions,
drivers and obstacles interact between vertical, horizontal and
diagonal levels.

This paper reports experiences from a case study of an
implementation of organizational WHP at a medium-sized
hospital in Sweden. The aim was to describe the implementation
processes and critically analyze interacting mechanisms and
obstacles behind failures of organizational WHP projects.
Thus, the paper contributes to development of WHP theory
by identifying the obstacles at each level involved in the
proximal processes hindering distribution of empowerment over
system levels.
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MATERIALS AND METHODS
Study Design

To analyze global characteristics of a program, the study-
design was a holistic case study approach (42). Case study
design is recommended when (1) the aim is to understand
complex interrelations between the phenomena studied [i.e.,
the implementation of and organizational WHP and their
context (43)]; (2) the research ambition is to analyze ‘thick’
descriptions that represent different perspectives and (3)
the researcher has little control over studied events but is
interested in naturally occurring variability (44). The case
was an implementation project of organizational WHP at
a medium-sized hospital in Sweden. The study spans 5
years. Each phase of the implementation (the planning, active
and integrated phase) (1), as well as the critical analyses
of interacting obstacles, were primarily based on qualitative
analyses of data from interviews, observations and documents,
and supported by quantitative analysis of questionnaires.
Thus, the major theoretical drive was inductive, ie., a
qualitative-driven mixed-method approach (45). The study was
approved by the Regional Ethical Review Board (Dnr 433-10).

Study Setting and the Studied Case

The study took place in Sweden, where occupational health
and safety management has been legislated since the late
1800’s. The Swedish Work Environment Act (1977:1160) aims
to prevent ill-health and accidents at work and achieve
a good work environment. The labor market in Sweden
has a long tradition of cooperation between employers and
employees (i.e., union representatives) and this is also stipulated
both in the work environment law and collective labor
agreements. Although the workplace is often highlighted as
an important arena for enhancing health and well-being,
there is no binding regulation regarding workplace health
promotion. There are, however, regulations that have shaped,
constrained, and/or strengthened the occupational health and
safety management, aiming to prevent ill-health rather than
promote health.

The initiative for WHP was taken by the county council
(macro-level). A steering board of union and employer
representatives at the top level decided to take a further step
toward putting workplace health promotion into practice. They
identified a hospital as a preferred organization for such an
implementation initiative and also had initial contact with the
research group to study the implementation process. The studied
organization (meso-level) was a middle-sized public hospital
where process management and continuous improvement of
processes had been going on for several years when this study
started. The hospital had acute and planned care (including
psychiatric care), a total of 800 beds and ~4,500 employees
(82% women and 18% men). The hospital management teams’
ambition was to implement workplace health promotion, with
an organizational approach, and organized an implementation
project for this purpose.

Data Collection

The holistic case study used a qualitative-driven mixed method
approach for data-collection. For the purpose of the study, the
qualitative data from interviews, focus groups, documents and
notes from observation was the main source of data. Data from
structured observation and questionnaires was complementing
to provide broader descriptions and general views of and
conditions for organizational WHP. The materials included in
the holistic case study are described below:

Documents From year one (Y1) to year three (Y3), the
implementation process was followed in the hospital's WHP
process plans, management protocols, interviews and field notes.
Data collection included all meeting protocols from the hospital
top management (n = 60, ~250 pages) and from the three
clinical divisions into which the care was organized (n = 120,
~350 pages).

Individual interviews In-depth interviews were conducted
(Y1-Y3) with key functions in the implementation process
(n = 5) and line managers (n = 12). The interviews focused the
implementation processes and important interacting conditions.
The interviews were taped and additional notes were made.
In order to better understand governance approaches, county
council politicians (n = 45, Y1 and Y5) and key functions for
organizational developments (n = 18) were interviewed about
strategies to support improvements in hospital organizations.
The majority of the interviews were transcribed; with the
remainder careful notes were taken.

Focus-groups All first- and second-line managers and a
strategic sample of employees from different professions and
wards were invited to focus-group interviews, to discuss working
conditions, their WHP approaches and the organizational WHP
program. Altogether 59 managers participated in nine focus
groups (Y1) and 68 employees participated in 12 focus groups
(Y3). All focus-groups were transcribed.

Observations were made of work-place meetings (n = 9,
Y2-Y3) and top-management meeting (n = 7, Y2-Y3). For the
purpose of the study, continuous field notes were also taken
from ongoing contacts on site with managers at different levels
and key-functions for implementation (Y1-Y5). Additionally, the
continuous contact through e-mails, meetings and phone with
leaders of the WHP project (about 3-12 contacts per month,
Y1-Y3) was also used as data. Field notes and theoretical memos
were written throughout the research process.

Structured observations In order to further assess signs
of implementation in practice, 12 randomly selected first-
line managers were shadowed regarding their work and time
allocated to development work and other tasks, contacts and
places of work. The observations were directly coded through
a computerized structured observation scheme. Thus, the time
used for each activity was observed by a researcher and directly
registered using a computer program (46).

Questionnaires All first line managers were invited to answer a
questionnaire, distributed through emails (n = 140, response rate
75%, Y2). The responding managers (n = 105) mean age were 49
(md = 51, range 25-63 years of age). Most (85%, n = 89) worked
full-time as managers, other part of their working-time. The
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following variables were analyzed for the purpose of the present
study: leadership approaches and support through superior
manager (47). All employees were also invited to answer a
questionnaire (n = 2,974, Y3, response rate 65%). For the purpose
of the study, items of improvement work, improvement of quality
of care, working conditions and efficiency were included in
the analysis.

Analysis

The transcribed interviews, focus groups, field notes and
documents (the qualitative raw data) were analyzed stepwise
coded with manifest and latent codes in line with content analyses
(48). First, descriptive qualitative analysis of the qualitative data
were made sentence by sentence, to describe the chronological
time and activities in the implementation project at the hospital
(manifest coding of content). The second step in the qualitative
analysis (latent coding) focused contextual factors and conditions
of importance for the implementation process. The analytic
latent coding was conducted based on system theory perspectives
of organizational WHP and alignment over macro-, meso-,
micro and chrono-levels. The result from the manifest coding
resulted in descriptions of failures at several levels that were
observed to be connected. Therefore, we chose to focus the latent
coding on a critical perspective of the central obstacles for the
development of organizational WHP, i.e., approaches, conditions
and mechanisms that bridged system levels.

The complementing quantitative data were used to serve
as examples and add additional perspectives to the qualitative
analysis. Structured observations of managers were analyzed
with descriptive statistics of time used on different activities.
Descriptive analyses were conducted with questionnaire data.
Prevalence ratios was also calculated, with data from employee
questionnaire, for assessment of statistical differences of
proportions (PR95CI).

RESULTS

The first result section describes the phases and central
conditions of the implementation process. The second section
presents the main categories from the critical analysis of proximal
processes and key conditions for alignment and distribution over
and within system levels.

Case Description: Phases and Conditions

for Implementation

First, the implementation process in terms of the initiative for the
project, the organizing and the activities are described in three
partly overlapping phases: the planning phase, the active phase
and the integrated (or not integrated) phase. Figure 1 and Table 1
lists the activities and to what extent they were performed.

The planning phase lasted about one and a half year (Y1-
Y2). The initiative to implement a WHP perspective in the
organization came from a steering board with both union
representatives and employers alongside the county council.
One division in the county council was appointed to be a
test arena for the implementation. A project organization was
planned and the responsibility for the project was placed at the

hospital’s human resource (HR) unit by the hospital director.
The project team consisted of a work environment strategist, two
union representatives, one person who ordinarily was responsible
for patient-related health promotion work, and an externally
recruited project leader with a master’s degree in public health.
There was no project plan in place when the project leader was
recruited, so her first task was to immediately start to write
a project plan. It was an ambitious plan, based on a system
theoretical holistic perspective and existing evidence on what
distinguishes a WHP organization. The hospital’s management
team approved the project plan with goals and activities at the
end of year one (the planning phase). The project plan had goals
and activities on three (organizational, workplace and individual)
levels. The overall goals were:

e Implement a WHP perspective in strategic management and
governing documents

e Strengthen employee influence and participation in
assessment of defining areas and resources to strengthen
and open communication climate

e Enable health-promoting
individual (employee)

choices for the

According to the project plan, the active phase started at year
two (Y2-Y3). When concrete activities were due to take place
and be performed in the organization, several were rejected by
the top management team with reference to economy or timing
(see Table 1). Some of the activities seemed to disappear due to
unclear communication and distribution of responsibility for the
activities or mandates to take decisions. The top management’s
lack of responsibility and engagement was expressed in the
interviews as an explanation for the uncertainty.

“One of the most important, if not the most important, things
when you run this type of change process is to have the highest
management fully engaged and I do not feel that the project has
that/.../ but I think you have to decide in the hospital management
whether you should seriously do this work at present or if you
should actually put it on ice.” - interview with person within the
project team

Managers and employees also seemed to have different views
on health. The project plan was based on the system theoretical
view of health and activities mainly focused on organizational
conditions, while the more traditional WHP focus on lifestyle
activities was more widespread among operative managers and
employees. In addition, at the organizational structural level,
there were different views on whether the implementation
was an HR-related process or an organizational improvement
process. Altogether, this contributed to a lack of alignment and
accountability of measures at different levels in the organization.
The various views and expectations of the project collided, and
the first project leader felt caught in the middle and resigned after
1.5 years. The next project leader was a HR specialist with more
than 30 years of experience at the hospital. She also resigned after
1 year and was replaced with an externally recruited HR specialist
who also resigned about a year later.
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Case activities

County council initiated and identified a
responsible hospital for the WHP project

Hospital recruted a project leader and created a

project organization individual level

Development of project plan

Initiation of activities on an
organizational, workplace and

Perceived intergration of workplace
health promotion in practice

Planning phase (Y1-Y2)

Focus group interviews/managers
Observations/1st line managers

Interviews/key functions, managers,
politicians

Active phase (Y2-Y3)

Research activities

Focus group interviews/employees
Interviews/managers and key functions
Observations/work-place meetings

Questionnaires/managers and employees

Document analysis, field notes and continuous contact

FIGURE 1 | Overall view of the case activities in the WHP project and the research activities.

Integrated phase (Y3-Y5)

Interviews/politicians

Dialogue and feed-back of
preliminary results to top-
management group

According to the project plan, the integrated phase started
at year three. To assess implications from the WHP project, all
protocols from management teams at hospital- and clinical level
were analyzed regarding their content. These protocols clearly
indicated only one-way information from the WHP project team.
Further, all initiatives for planned activities suggested by the
WHP group or operative management to fulfill policy goals in
practice were not approved by the hospital management group.
For example, health coaches’ desire to meet and share experiences
and tools between organizational units was rejected. Despite the
low activity regarding WHP, the law-regulated and prescribed
health preventive measures seemed to function well at all levels.
All agreed plans regarding prevention were followed by activities
and follow-up regarding sick leave, work-related diseases and
work-related injuries.

Second, conditions of importance for active work with WHP
at operative levels were assessed. The managers, both first- and
second-line, claimed that the support of communication flow
between organizational levels and the support of empowerment
and participation of subordinates were given the highest priority.
Interviews, questionnaires and observations of the first-line
managers showed their time conflicts related to allocation of
time for the development work. The observation showed that
work with developments happened during scheduled meetings
(3% of their total working time). Little time was also allocated
to communication between superiors and subordinates. First-
line managers were on average communicating face-to-face
with their own manager for 0.5% of their total working time
and 10% met their manager every day. Most of the time
(67%), first-line managers were working at their office alone.
Most of their time was allocated to administration or staffing

challenges to solve immediate problems in the clinical work
(Figure 2). The majority (87%) of the first line managers assesses,
through the questionnaire, that their leadership approach could
be characterized as participative. And, that they gave their
employees opportunities to have influence over the development
work at the unit. The majority (82%) also rated that they
often discussed challenges in improvement work with their own
manager. However, only 12% met their own manager every day,
to discuss challenges. One third (28%) met their own manager a
few times per week or month (32%) and 23% even lesser.

Despite managers having little time for aligning the WHP
program between strategic and operative levels, the improvement
work at operative level was observed as having a high degree of
dialogue, participation and influence between the employees at
several units. At operative units working more actively with the
improvement work, strengthened working conditions (PR95%
CI 1.32 [1.25-1.39]), and also improved quality of care (PR95%
CI 1.19 [1.15-1.22]) and efficiency (PR95% CI 1.58 [1.50-
1.67]) was observed compared to units working less active with
improvement work (from analysis of employee questionnaires).

Obstructing Paradoxes for Alignment of
Organizational WHP and Distribution of

Empowerment

Here, the result of the critical analysis of the lack of alignment
and distribution of structural empowerment for WHP across
organizational levels are presented. The approaches and decisions
are contradicting and interacting (paradoxes) across system-
levels and thus obstructing alignment for organizational WHP
and distribution of empowerment. The key obstacles are placed
on the system level where they were based (Table 2).
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TABLE 1 | Overall view of the implementation plan activities and the degree to

which activities were performed.

Planned activities on the
organizational level

Performed and/or implemented

Clarify and define the WHP
perspective in management
strategies and goals, governing
documents, and follow ups

Integrate WHP competence
development with ordinary process
development

Clarify cost and cons of workplace
health

Develop support and guidelines for
systematic workplace health and
work environment management
Perform education in WHP leadership
Create a system to bring leaders and
employees up to date with stress
related health problems

Activities on the workplace level
Development of a WHP dialog
material with different themes to be

Done in the active phase but

disappeared in the (not) integrated phase

Partly done in the active phase but

disappeared in the (not) integrated phase

Not done or integrated in any phase

Done in the active phase, no clear
integration

Not done in any phase
Not done in any phase

Performed and/or implemented

Done and partly integrated in active
phase

distributed to all workplaces. The
objective was for it to be used at
workplace meetings in order to
assess areas and conditions to

strengthen

Activities on the individual level Performed and/or implemented
Develop guidelines and health
promotion advice, for example to
night shift workers

Not done in active or integrated phase

Offer a wide range of wellness
benefits for the employees

Not done in active or integrated phase

Macro-Level Obstacles

The governance approaches of the studied county council
(macro-level) were characterized by Logics of distancing and
detaching. This implied deciding and providing preconditions
but having a detached approach, with delegation, separation
of responsibilities of results and a filtering of communication
between organizational levels and functions. The governance
approach was observed to bridge system levels; i.e., the logics
of distancing and detaching were propagated as the valid
management approach for public organizations. The macro-level
conditions were also characterized by the non-binding regulation
of WHP, which meant a lot of talking about the importance of
organizational WHP was not followed by action.

Meso-Level Obstacles

Obstacles in hospital top-management (the meso-level) were
connected to the macro-level governance. The following meso-
level obstacles were identified:

Focus on the clearly delegated responsibilities. The decision
to implement an organizational WHP project with no demands
for results was taken at the county council level. The hospital
management team focused on their clearly regulated and

delegated responsibilities. Reasons for these choices were the
macro-level lack of regulation and demands of WHP, the hospital
management teams’ lack of genuine interest in WHP, and the
lack of competence to handle conflicting organizational interests.
Thus, their approach implied a management focus that reduced
WHP to the regulated health prevention measures, which were
applied and reasonably well-managed and negotiated at all
organizational levels. At the same time, the organizational WHP
was strategically vaguely managed by rhetoric and a store-
fronting policy model.

Structure and store-fronting a planned policy model. To fulfill
the agreed WHP assignment, the management group decided a
strategic plan and policy model for the WHP project based on
best available evidence and with plans at meso- and micro system
levels. This document was store-fronted upwards to county
council levels to legitimize their accomplishment of the WHP
project. This implied no further questioning from the county
council level. Thereafter, a number of obstacles for the activity
and integration phase were observed: (a) placing the project at
the HR unit with a loose connection to the clinical core process
and daily work practice, (b) dumping implementation on a group
with little or no within-organizational power, (c) disenabling
bureaucracy for distributing mandates, and (d) allowing complex
systems that were hindering follow-ups.

An important obstacle was dumping the responsibility for
implementation on a “satellite group” that was loosely anchored
in the organization and had little power. The placement of WHP
with a small group within the HR function served to isolate
the WHP project from other organizational developments led
by other organizational functions and spread over the hospital.
The recruitment of a project leader with little earlier practical
experience of hospital organizations was another approach to
limit the influence of the group. Thus, the group and the
project leader had difficulties in raising interest from clinical
departments and supportive resources from staff functions.
Instead, they further developed the written plans and handbooks
despite their major difficulties in anchoring these at operative
levels. Also at this level, the non-binding regulations regarding
WHP meant that there was much talk and policy about
intentions, interests and values but little action and prioritizing
to fulfill those intentions.

The general governance approach of the county council,
characterized by logics of distancing and detaching,
acknowledged a detached approach of managing and organizing
the WHP project, with delegation, separation of responsibilities
and filtering of communication over organizational levels and
functions. This seemed to hinder the operative managers,
employees and professionals to have an overview of, engage with
and exert influence over the WHP work. These approaches were
in line with the governance of distancing and detaching, and
can be characterized as measures of disenabling bureaucracy -
a designed organizational structure that decreases the influence
and control outside the management group while also delegating
responsibility for the accomplishment of the required operative
tasks. The disenabling bureaucracy hindered empowerment
conditions through formal organizational structures and social
formations of communities. The disenabling bureaucracy was
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FIGURE 2 | Observed time-use among first-line managers.

Clinical work

Budget/economy

observed as related to difficulties in fulfilling the goals of the
strategic model in practice due to lack of mutual interest in the
focused issue, economic resources, time and functional support.
Further, the design of non-bridging independent systems of the
organizational structure guaranteed the detached approach.
Three main systems of register-based information were used in
parallel and hindered follow-up regarding both accomplishment
of responsibility and results. One collected information about
economic issues, one about sick-leave and other vacancies
and another about salary. None of these had the same picture
of the organizational structure, including information about
managers in charge that was shown on the hospital website.
None of the systems covered all employees or followed the same
organization structure.

Micro-Level Obstacles

The analyses identified hindering conditions in terms of poor
organizational preconditions that prevented operative managers
and other functions from participating in, engaging with and
taking wider action regarding WHP. In this case the setting
was characterized by high administrative and staffing load as
well as dumped responsibilities without mandates for WHP at
operative levels.

A heavy administrative and staffing load was placed on
operative managers, for example through a large span of
control, delegated responsibility of administrative duties,
and no organizational support in staffing. The dumped
(delegated) responsibilities for WHP at operative levels implied

TABLE 2 | Key obstacles for alignment and distribution of WHP across
organizational levels.

Macro-level Meso-level Micro-level Chrono-level
obstacles obstacles obstacles obstacles
No binding regulation  Focus clearly General poor WHP activities
of WHP: talking but delegated organizational isolated from
little action responsibilities preconditions and development of
- WHP reduced to  support for clinical
Governance by logics  prevention development core processes
of distancing and - Administrative
detaching: separated  Creating and and staffing load - Bad timing
responsibility of results store-fronting a on operative
strategic model managers
- Disenabling - Delegated and  Non-bridging
bureaucracy detached over levels
- Dumping responsibilities for and perspectives
implementation on ~ WHP at operative - Isolated good
HR and a group with levels examples
little power
- Persisting complex
systems

hindering follow-up

no organizational support or even interest from staff resources
or the management team. The lack of support was expressed
by operative managers and WHP coaches and also observed
in protocols where no general organizational support for
local or central WHP initiatives was accepted. Some of the
managers also expressed poor competence in the WHP area and
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experienced little support from WHP coaches at operative level.
Instead, employees with specific interest in wellness and fitness
activities took responsibility for involving colleagues in such
individual-focused health-promoting life-style activities.

Chrono-Level Obstacles for Development
The chrono-level encompasses the dimension of times,
developments and trends of interests of WHP and work
environment issues. Important conditions for developments are
aligning the WHP activities over organizational levels and also
integrating the perspectives of effectiveness, quality, and the
work environment. Here, an important initial obstacle was to
isolate the WHP activities from the development of clinical core
processes by placing WHP within HR and isolated to a satellite
group. Then, the timing of each WHP initiative was bad and the
other obstacles observed and described above were successful
in hindering the bridging and alignment of WHP activities and
initiatives over organizational levels and units. This implied
that there were isolated good examples of WHP that were not
spread. Thus, the co-workers did not in general observe any
WHP activities at the hospital.

DISCUSSION

This case study aimed to describe and critically analyze
the implementation process of organizational WHP projects.
The key result describes the activities in the planning,
active and integrated (or not integrated) phases of a WHP
project and the analysis shows obstructing paradoxes of
alignment and distribution of empowerment during the process
of implementation into practice. Thus, the approaches and
decisions were contradicting and interacting (paradoxes) across
system-levels and thus obstructing alignment for organizational
WHP and distribution of empowerment. The important
obstacles were identified as: Governance by logics of distancing
and detaching, No binding regulation of WHB Separated
responsibility of results, Narrow focus on delegated responsibilities,
Store-fronting a strategic model, Keeping poor organizational
preconditions and support for developments and Isolate WHP from
other organizational developments.

To sustain organizational change, the WHP project needs
to be integrated into work practice (1) in all system levels of
an organization (2). This was also basically the stated objective
in the studied organization’s WHP program. Yet it failed to
be integrated. In line with Rojatz et al. (6), obstacles (or
barriers) was found at contextual, organizational, intervention,
implementer, and participant level in the different phases. The
result of the analysis identified a number of key obstacles at
all system levels that “curtailed” subordinates’ mandates and
structural empowerment as well as the possibility for follow-
up within the organization. In the following text, we will try
to highlight and problematize proximal processes of importance
which can contribute to theoretical developments of frameworks
for implementing organizational WHP.

Firstly, organizational WHP programs need to consider
the uncertainty a true distributed empowerment to all system
levels may create, and also the variety of defensive mechanisms
that are mobilized to curtail insight and influence over system

levels, in terms of: managerialism, bureaucratism (7) and
separated systems for documentation and follow-up (49).
These increase the gap of knowledge and practice (alignment)
between the organization’s strategic and operative levels and is
mainly described in large public organizations. The macro-level
strategies of county council politicians can be understood from
the nature of their work, i.e., being based on a high degree of
ambiguity, inherent conflicts and uncertainties which often
result in avoidance and compromise in trying to balance
multiple components and achieve different organizational goals.
Nevertheless, the logics of governance seemed to have significant
impact on the improvement work across organizational levels.
Earlier studies have contrasted local logics of governance
strategies (50) and showed higher work engagement among
employees over time in more practice-oriented servant
governance compared to the detached and upward-focused
logics of governance identified in the studied county council
(41). In the present study the passively controlling governance
was related to top-management’s active store-fronting of the
program, which was absent within the organization. This is
in line with Alvesson’s (51) critical conceptualizing of the
“triumphs of emptiness,” when management ideas of grandiose
change occur without actions at operative levels, and the
identification by MacBeath et al. (7) of empty, controlling
managerialism as the norm for organizational accountability
in public organizations. Consequently, WHP programs would
benefit from downward-focused servant leadership, with sincere
interest in serving changes at floor through aligning influence
and distribution of empowerment in a downward-directed
manner to subordinates (26).

Secondly, organizational WHP programs need to consider
the distributed impact to define the target and allow broader
areas to be included in WHP. To have relevance, the assessment
and prioritizing of WHP areas and conditions to strengthen
must be defined at each system level. This requires a great
deal of freedom from normative assumptions of what is “the
right WHP.” In the analyzed case, the county council conducted
a problem analysis before the project started that was based
on earlier research (52), and came to the conclusion that
individual-oriented measures only reached a limited amount
of the employees and most often those who already had a
health-promoting life style. Thus, the project plan aimed to
mainly improve organizational conditions for WHP. However,
the problem analysis and resulting project plan was distributed
within the organization and not further anchored to the local
context that had other views of what was needed. Further,
previous studies of organizational improvement of working
conditions have highlighted the importance of actions being
adapted to the problems that really exist and being based on
a clear problem analysis that has a broader involvement (31,
35, 53-55). Nevertheless, the concept of problem analysis might
be ambiguous to use in a WHP context since it derives from
pathogenic rather than salutogenic thinking. Experience showed,
however, that when the strengthening activities really started,
they often developed into more organizational WHP activities.

The current study is also an example of the contradictions
regarding distribution of influence in defining organizational
WHP activities: All suggested activities were rejected by
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top management. Thus, employees were “allowed” to make
efforts to improve WHP as long as it didn’t have impact on
ordinary management and distribution of work. Thus, the
case gives a description of poor alignment where the strategy,
structure, and culture were not combined to create a “synergistic
whole” (56). Instead, the dysfunctional interactions between
and within the organization’s levels became apparent. This
can be a reason for poor sustainability of WHP (40) and
highlights the need for continuous critical thinking of structural
organizational power dimensions during an organizational WHP
project. Theories of empowerment touch the “power” field and
need to be complemented with theories of structural power
relations involving both formal and informal power (11, 12).
This may also yield results from WHP projects as structural
empowerment is strongly correlated to health dimensions
such as organizational commitment and psychological
empowerment in public health care organizations (39).
Thus, considering structural empowerment in organizational
WHP program support increased effective workplace culture
and organizational performance.

Thirdly, organizational WHP programs need to be integrated
in other development processes (here: clinical improvements)
and cannot be reduced to the form of a project. This WHP
project had a well-defined plan according activities to all levels
in the organization. However, a plan or strategic policy was
not a guarantee of actual implementation of workplace health
promotion into practice. The linear idea of implementing work
health promotion through activities on different organizational
levels might not be useful when it comes to this kind of “zone
of complexity” (1). The obstacles for implementation of WHP
in the present study were obvious at the meso-levels but related
to the macro-level’s detachment of responsibility for the results.
The timing and lack of integration with the core business made
it almost impossible for implementation at the meso- and micro
levels. Nevertheless, when WHP was integrated with increased
quality of care and effectiveness, there was significantly higher
activity and improved working conditions.

The WHP plan included activities of creating a system to
bring leaders and employees up to date with stress related health
problems. Those activities did not seem to be implemented,
still mandatory preventive measures (regulated by the Swedish
Work Environment Act) seemed to function both at meso- and
micro levels. There is robustly research of the job demands-
resources model (57), where job demands can cause burnout and
job resources (contribute to work engagement and well-being
(58). Due to evidence, The Swedish Work Environment Act has
been strengthened lately regarding the employers responsibility
to prevent imbalance between job demands and resources.
One practical implication of this might be that responsibility
and authority for WHP will be closer to core business, and
not to a strategic HR department which may increase the
distance between WHP and the core business. These results
are in line with the findings of Astnell et al. (59), who
showed WHP activities increased when integrated with quality
improvement work.

Dedicated engagement from top management is crucial for
allocating resources in terms of time and competence (49). The
allocation of time and priority was not the problem in this case

from top-management’s perspective. From the observations of
operative managers, however, it was clear that little time was
allocated to improvement work. Implementation of workplace
health promotion into practice seems to have its own challenges
in terms of taking abstract visions and strategies and putting
them into practice (2). Instead, theory may contribute to a vicious
circle between preconditions when implementing WHP and the
effects of it. For example, this studied organization had a goal to
increase employee influence but did not include participation in
the planning phase. That, and the different views of health and
health promotion, contributed to the gap between the strategic
plan and the core care business.

Methodological Considerations and

Limitations of the Study

The strength of the study is the 5-year long-term follow-up,
the use of many measures for of data collection, from key
actors representing many different views of and conditions
for organizational WHP. The analysis would not come to the
same conclusion if only one source of data were being used
or the follow-up was shorter. The development of the project
and the improvements were shaped and reshaped through
contextual factors. The generalizability of the result is therefore
not applicable and possible to replicate. Yet, the results may have
transferability to similar contexts. Further, the results contribute
to the theory frame of organizational WHP and points to the
importance of considering broader methods for follow-up than
merely chronological baseline-follow-up design. However, the
broad descriptions of this article can also be seen as a limitation
as results from in-depth analysis at individual and workplace
levels was not included. Such in-depth analyses of individuals’
and work-group perspectives are given in two thesis (46, 60).
Another weakness is the single case-study design. An additional
limitation, and at the same time a result of the study, is the lack
of organizational follow-up data. One of the projects activities
aimed to clarify costs and cons of workplace health. Data related
to economic issues, quality of care and staft-related data such
as short- and long-term sick-leave was collected in different
systems and non-comparable organizational units. This makes it
difficult for organizations to evaluate their own efforts to improve
employee health.

CONCLUSIONS

This study shows that a well-performed plan for organizational
WHP is no guarantee for actual implementation of WHP into
practice. The linear idea of implementing WHP in activities on
different organizational levels might not be useful when it comes
to complex public organizations. Organizational WHP should
rather be evolved through continuous improvements related to
improvements of core business. The conscious and continuous
efforts to improve how work is organized to enable employee
influence in the organization should not be underestimated.
The following premises can be formulated regarding sustainable
organizational WHP programs. (1) Consider the uncertainty a
distributed empowerment to all system levels may create; (2)
Consider the distributed impact to define the target and allow
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broader areas to be included in WHP; and (3) Consider the
integration into other development processes and do not reduce
the organizational WHP to the form of a project.
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