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Abstract
Objective: This article describes the EMPOWER study, a controlled trial aiming to determine the effectiveness and cost-effectiveness
of an eHealth intervention to prevent common health problems and reduce presenteeism and absenteeism in the workplace.
Intervention: The EMPOWER intervention spans universal, secondary and tertiary prevention and consists of an eHealth platform
delivered via awebsite and a smartphone appdesigned to guide employees throughout differentmodules according to their specific
profiles.
Design: A stepped-wedge cluster randomized trial will be implemented in four countries (Finland, Poland, Spain and UK) with
employees from small and medium enterprises (SMEs) and public agencies. Companies will be randomly allocated in one of
three groupswith different times atwhich the intervention is implemented. The interventionwill last 7weeks. Employeeswill answer
several questionnaires at baseline, pre- and post-intervention and follow-up.
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Outcomemeasures: Themain outcome is presenteeism. Secondary outcomes include depression, anxiety, insomnia, stress levels,well-
being and absenteeism. Analyses will be conducted at the individual level using the intention-to-treat approach and mixed models.
Additional analyses will evaluate the intervention effects according to gender, country or type of company. Cost-effectiveness and cost-
utility analyses [based on the use of quality-adjusted life-years (QALYS)] will consider a societal, employers’ and employees’ perspective.
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Introduction
Common mental conditions, such as stress-related disor-
ders, depression and anxiety, account for about 40% of
occupational disease cases and these conditions are
largely treatable and preventable.1 In the case of depres-
sion, an estimated 36 workdays per individual are lost
each year on average.2 The associated cost of depression
in the workplace across the 27 member countries of the
European Union (EU) is more than EUR 600 billion per
year, and the majority of this cost (EUR 270 billion) is
manifested in the form of absenteeism and presentee-
ism.3,4 In 2010, the cost for all anxiety disorders asso-
ciated to absenteeism and premature mortality in Europe
was estimated to be €88 billion.5 In the UK, for
example, an equivalent of 9.9 million days were estimated
to be lost in 2014/2015 due to work-related stress, depres-
sion or anxiety, representing 43% of all working days lost
due to illness.6

A number of interventions have been developed to
promote wellbeing and prevent or treat mental disorders
in the workplace.7–9 These occupational interventions
have traditionally focused on organizational structures, the
reduction or elimination of psychosocial stressors at work
and educational interventions.10,11 Other interventions
with a more individualistic focus include physical activity
interventions, contemplative interventions (e.g., mindful-
ness and meditation), resilience training and cognitive
behaviour therapy-based interventions.11 Overall, the
impact of these interventions on mental health outcomes,
such as a decrease in levels of anxiety, depression and
stress, has been shown to be positive, but with a small to
moderate effect size.7–9 Studies about the effectiveness of
workplace interventions on work-related outcomes, such
as presenteeism and absenteeism, are scarce and yielded
mixed results. Presenteeism, defined as the loss of work
productivity in workers who are working while having a
physical or psychological health problem, is often a
hidden cost.4,12 Several studies have operatized presentee-
ism as the time spent at work with decreased productivity
due to the presence of physical and/or mental health

problems.12 On the other hand, absenteeism is defined as
the time that a worker is away from work due to illness or
disability.12 Both absenteeism and presenteeism are asso-
ciated with a decrease in work productivity10 and have
been directly related to mental health problems.13 A
recent meta-analysis based on 19 randomized control
trials (RCT) that implemented workplace interventions
aimed at improving work-related outcomes10 reported a sig-
nificant positive reduction of absenteeism, but weak evi-
dence for effectiveness in improving productivity. Specific
interventions aimed at promoting health and wellbeing in
the workplace have also been linked to beneficial effects
on presenteeism.14 Several components of the intervention
might affect the effectiveness. There is evidence for suc-
cessful components of the intervention on improving pres-
enteeism, such as screening workers prior to intervention,
delivering tailored interventions, multimodal versus single
interventions, or improving supervisor/manager’s knowl-
edge regarding mental health in the workplace.11,14

Delivering interventions to improve mental health in the
workplace through accessible digital technologies is a
promising approach. Attempts to implement interventions
by means of digital technologies indicate a positive
impact on primary outcomes related to healthy lifestyles,
but modest positive effects in reducing overall mental
health problems.15,16 This might be associated with the
fact that most eHealth interventions focus on a single
mental health condition and neglect comorbidity, particu-
larly in the case of common mental disorders.7 Both
higher direct and indirect costs of physical and mental
comorbidity, compared with single conditions, have been
recognized, with the indirect costs due to increased levels
of absenteeism and presenteeism.17 There is also a lack of
rigorously conducted large-scale RCT using standardized
clinical instruments.18 Additionally, the use of digital tech-
nologies to deliver interventions faces high drop-out rates19

and the problem of identifying participants at risk for
mental disorders.20 Nevertheless, the interest of employers
from small and medium enterprises (SMEs) – where
resources to be allocated to the promotion and preventive
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programs might be insufficient21-on low-cost digital
resources for improving mental health is considerable.

Although effective and cost-effective interventions in
the workplace are available,22,23 the implementation of
these interventions faces several barriers. First, mental
health and wellbeing are rarely highly prioritized by
employers and operational demands limit the resources
available for mental health and wellbeing employee’s pro-
grams.24 This is especially true for SMEs, which represent
the majority of all enterprises in the EU but have very
limited resources to implement these health promotion pro-
grams.25–27 Another sector with limited resources in need
for implementing health promotion programs is the public
sector. Indeed, employees in the public sector have been
shown to experience higher levels of stress, anxiety and
depression when compared with private sector employ-
ees.28–30 For example, in a large population-based cohort
of young Swedish employees it was found that public
sector workers had an elevated risk of sickness absence
due to common mental disorders, compared with private
sector employees.30 Additionally, the cost associated with
poor mental health seems to be disproportionally borne
by the public sector in the form of absenteeism and present-
eeism.31–34 Thus, there is a need for effective and cost-
effective interventions addressing mental health in these
sectors. Second, mental health programs are usually react-
ive, driven by staff or experience and not proactive and pre-
ventive.24,31,35 Third, the significance of good mental health
at the workplace is not always appreciated, in part because it
is difficult to measure the impact of workplace wellbeing on
business performance.31,36 Fourth, although cognitive
behavioural therapy (CBT) and mindfulness programs
have been shown to have good results in addressing psy-
chosocial risk factors and mental disorders37 these findings
are not conclusive. Information on multi-modal interven-
tions is still scarce.38 Fifth, it has been shown that digital
interventions that ensure anonymity and are guided accord-
ing to the users’ needs are associated to higher engage-
ment.20 Next, stigma against people with mental illness
might negatively affect participation in this type of inter-
vention.39 Although anti-stigma interventions targeting
the general population and workplace settings have been
implemented, there is room for improvement.40 In particu-
lar, studies are needed to explore the extent to which
changes in employees’ and employers’ attitudes, knowl-
edge and behaviours have an effect on the rate with
which people with mental health problems seek help and
seek it out earlier. Finally, cultural adaptation of workplace
interventions is one of the key elements related to a success-
ful implementation, with better-expected outcomes for lin-
guistically and culturally adapted interventions41 and those
considering elements of organizational cultures.26 There is
also evidence for a moderate effect of culturally adapted
e-mental health interventions on reducing depressive and
anxiety symptoms, compared with not culturally adapted

interventions.42 Additionally, cross-country differences in
health systems, applied work interventions and work-
related policies might also imply variation in the effective-
ness and implementation of workplace interventions across
countries.43

To address these demands, we developed the
EMPOWER platform, a multi-modal and integrative
eHealth intervention aimed at reducing mental health pro-
blems in the workplace and improving employees’ well-
being. EMPOWER was funded by the European
Commission (EC), has been especially designed for
SMEs and will undergo a rigorous evaluation of its effect-
iveness and cost-effectiveness in an RCT using stepped-
wedge trial design (SWTD). The objective of this study
protocol is to describe the RCT, which will be conducted
in SMEs and public sector organizations in four countries:
Finland, Poland, Spain and the United Kingdom (UK).
These countries represent different European welfare and
health service models: the Scandinavian model (Finland),
characterized by protective and universal regimes in terms
of welfare provision; the Mediterranean model (Spain),
with a fragmented system of welfare provision, and
strong reliance on family and charitable sector; the
Eastern European model (Poland), with an underdeveloped
welfare system but strong labour market institutions and
solid industrial economy; and the Anglo–Saxon model
(UK), based on a National Health Service (NHS) providing
medical treatments to all at no cost, and a welfare system
with high social stratification.44

By minimally relying on professionals for implementa-
tion, the intervention is expected to become easily access-
ible to SMEs and many other types of institutions, such
as public agencies, and will not incur a substantial financial
burden. Additionally, by focusing on the individual and by
relying on using online tools, the highest standards of con-
fidentiality can be achieved.

Material and methods

Intervention

The EMPOWER intervention is a multi-modal and integra-
tive eHealth platform aimed at promoting health and redu-
cing the negative impact of mental health problems in the
workplace. It incorporates a three-tiered intervention struc-
ture: universal (primary) prevention; targeted (secondary)
prevention and tertiary prevention and addresses the follow-
ing six domains: improving awareness of mental health pro-
blems and reducing stigma (primary prevention); reducing
psychosocial risk factors in the workplace (primary preven-
tion); improving wellbeing and reducing psychological
symptoms (primary and secondary prevention); ensuring
early detection of mental disorders (secondary prevention);
promoting healthy behaviours and lifestyles (primary
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prevention); and facilitating early return to work and
working with symptoms (tertiary prevention).

A detailed description of the design and rationale of the
intervention will be published elsewhere.45 Briefly, the
EMPOWERplatform consists of awebsite and amobile appli-
cation.Thewebsite ispublic, and it contains anawarenesscam-
paign about mental health and general psychoeducational
material on psychosocial problems at theworkplace addressed
to employees. The anti-stigma campaign includes the follow-
ing sections which provide information, examples and
advice: What is a healthy workplace?; What is good mental
health?; Why mental health matters; Workplace bullying;
Types of mental health conditions; Workplace stress, “are
they ok?”; Starting a conversation; Helping a workmate;
Legal rights and responsibilities.

The mobile app is intended to be used through the smart-
phones, although it will be possible to be used via a website,
with a unique username and password. The app contains:
(a) a triage to identify stressful psychosocial working con-
ditions; (b) a triage to identify presenteeism, absenteeism,
mental and physical symptoms; (c) modules to promote
wellbeing and mental health; and (d) a work functioning
module. It follows a completely self-guided approach;
thus, no health professionals are directly involved.
However, during the RCT, participants will be provided
with the contact details of the local research team in case
they have any doubt or inquiry. During the RCT, partici-
pants in the intervention group will be able to use the app
during 7 weeks.

Triage to identify stressful psychosocial working conditions.
Through the app, employees will answer the mini-
psychosocial stressors at work scale (Mini-PSWS), a reduced
version of the psychosocial stressors at work scale.46 This
screening tool contains 16 items and it is conceptually
grounded in the typology of workplace stressors developed
by the European Framework for Psychosocial Risks
Management PRIMA-EF47 and supported by a large body of
researchwhichshoweddirect relationshipsbetweenworkplace
stress and burnout, depression, anxiety, adjustment disorders,
somatization, chronic fatigue, psychotropic drugs consump-
tion and many others conditions.48,49

Employees will receive through the app a detailed and
tailored report with recommendations based on their
responses to the Mini-PSWS. Additionally, each employer
will receive general information about occupational stress
in their company based on clustered and anonymous
scores of their employees and actions that can be taken to
improve work conditions in the company. This information
will only be provided if scores for 10 or more employees are
computed. If this is not achieved, a generic advice will be
provided to employers. Employers will get the report
through a back-end system specially designed for this
purpose. Access to the back-end system will be only

granted to specific managers in each company or depart-
ment and will require previous registration.

Triage to identify presenteeism, absenteeism, mental and
physical symptoms. The second screening included in the
app was designed using the following five assessment tools:
(1) the Generalised Anxiety Disorder Questionnaire (GAD-
7)50 to assess users’ anxiety levels; (2) the Patient Health
Questionnaire (PHQ-9)51 to assess users’ depressive symp-
toms; (3) the Patient Health Questionnaire (PHQ-15)52 to
assess users’ physical health symptoms; (4) part of the
Checklist of Medical Conditions; 53 finally (5) combinations
of these tools to address physical and mental comorbidity.

In addition, three categories were created to assess users’
work functioning (i.e., the extent to which their symptoms
are impacting their work). The three categories are: (1) no
work functioning issues reported, (2) presenteeism and (3)
absenteeism. The assessment of these categories is based
upon the following work-related questions that are
derived from the iMTA Productivity Cost Questionnaire
(iPCQ)54 and supplementary questions on the number of
times of absence from work in the last year: Are you cur-
rently on sick leave?; During the last 4 weeks have there
been days in which you worked but during this time were
bothered by any kind of problems that made it difficult for
you to get as much work finished as you normally do?;
Have you missed work more than 3 times in the last year
as a result of being sick?; Are you currently on sick leave
since more than 6 weeks?

Users will be classified into 42 different profiles based
on the assessment. The EMPOWER intervention is
designed to guide users to use different modules according
to their specific profile.

Module to promote wellbeing and mental health. This inter-
vention level is directed toward employees following an
individual approach and designed based on strategies and
techniques of the CBT model.55,56 It presents several sec-
tions of psychoeducational and practical content (e.g.,
relaxation exercises and breathing techniques), allows for
tracking of daily-life moods, promotes healthy sleeping
habits and encourages the development of personal atti-
tudes and skills (e.g., cognitive restructuring techniques).

The psychoeducation material aims to enhance mental
health literacy, attitudes and supportive behaviours with
regard to wellbeing and mental health and includes infor-
mation on core constructs of the intervention (i.e., stress,
depression, anxiety and insomnia). The content includes a
non-expert definition of each construct, information regard-
ing signs, symptoms, potential causes and practical strat-
egies. A didactic approach and user-friendly format has
been employed to present these materials.

Work functioning module. This intervention level is for par-
ticipants who may be experiencing lower productivity or
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sickness absences due to their symptoms and was designed
to last for 7 weeks.57,58 It incorporates tools, psychoeduca-
tion, and CBT goal setting presented to employees accord-
ing to the assessment of their mental and physical health
when they begin using the app. It also encourages employ-
ees to seek guidance and help from health professionals
when needed and is designed to complement the treatment
provided by a health professional. Each module was
designed to target the most common health symptoms
that impact work functioning, such as anxiety, depression
or physical health conditions and common comorbidity of
these symptoms.

Translation and cultural adaptation. Differences between
workplace cultures, expectations for employees and differ-
ences in perspectives on mental health are expected. Thus,
cultural appropriateness and institutional context were con-
sidered for each of the four cultural settings (Finland,
Poland, UK and Spain). The translation and cultural adap-
tation procedure followed a ‘cultural sensitivity approach’59
involving three steps: (1) translation and changes to
vocabulary and grammar to make content more understand-
able for the participants from that setting; (2) evaluation by
potential end users and experts through focus groups or
functional alternatives (e.g., interviews and written consul-
tations); and (3) modification of the material based on the
end users’ feedback. Two additional steps were added,
based on a ‘negotiated consensus approach’.60 One step
was added between steps 1 and 2, which was a discussion
between the research teams on particularly challenging con-
cepts. The other step was ongoing documentation on mod-
ifications and reasons for these modifications.61

Study design

We will conduct a stepped-wedge trial design (SWTD), a
repeated-measure design in which the sample is randomly
divided into several subsamples which are observed at
all-time points but differ with respect to the moment at
which the experimental intervention is implemented. If
measurement occurs on T different occasions, T-1 subsam-
ples are created. In an SWTD, the experimental treatment is
rolled out sequentially to the clusters over a number of time
periods (Figure 1).62 By the end of the period, all clusters
will have implemented the intervention. The data are col-
lected at fixed intervals.

The SWTD has several advantages: (a) individuals in the
trial act as their own controls, (b) because of the sequential
design they can be easily controlled for a time effect and (c)
since every individual is in the control group as well as in
the experimental group, it reduces randomization biases.
This design was selected in order to retain the power of ran-
domization while offering all companies enrolled in the trial
the desirable intervention.63,64 To further strengthen the
study, we will perform a qualitative evaluation within the
RCT.

The formal trial period will run from January 2022 and
last to March 2023. The intervention will be delivered in
four steps to companies from four countries (i.e., Finland,
Poland, UK and Spain), as shown in Figure 1. In each
country, clusters (i.e., companies or departments) will ran-
domly be assigned to A, B and C groups. These groups
differ in the time when participants have access to the inter-
vention part of the app. Recruitment of individuals and
baseline data collection will occur in T0. Thus, participants
from the three groups (A, B and C) will be invited to

Figure 1. The stepped-wedge trial design for the EMPOWER intervention.
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download the app at the same time, that is, at the beginning
of the RCT. Data will be collected at the individual level
within the clusters at five-time points: baseline (T0) and
at the end of the four steps (T1 to T4, see Figure 1). The
assessment protocol will be delivered through the app
with no time limit to complete it. All participants will com-
plete the baseline assessment at T0, but only participants in
those clusters in group A will start the intervention immedi-
ately after T0. After 7 weeks of using the app and having
access to the website (i.e., with material related to the anti-
stigma campaign and recommendations for employees to
deal with psychosocial risk factors), they will answer a
post-treatment assessment protocol through the app. At
the same time, clusters within groups B and C, which
serve as control groups, will also complete the assessment
at T1. Clusters in group B will start the intervention in
step 2, after completing the second assessment, and clusters
in group C in step 3. All clusters will answer a total of five
assessments.

Setting and participants

We will recruit employees from SMEs and public agencies
from Finland, Poland, UK and Spain. According to the
European Commission, SMEs are organizations with fewer
than 250 employees and an annual turnover not exceeding
EUR 50 million, and/or an annual balance sheet total not
exceeding EUR 43 million.65 These criteria are applied in
the four study countries. Public agencies are organizations
with a public legal personality dependent on the administra-
tion for the performance of activities within the competence
of the region or country under a functional decentralization
regime. Public agencies are classified into the following
types: administrative agencies, public business agencies
and special regime agencies. Large companies (i.e., ≥250
employees) can also participate in the control trial despite
not being themain focus of the RCT. This allows for separate
analyses to determine if the EMPOWER intervention is
effective in this type of company.

There will be no restriction based on the size of the
participating organization or the economic sector to which
they belong.

Sample size calculation

As the results of previous studies vary significantly regarding
the effectiveness of programs to improvemental health in the
workplace, a conservative approach that allows the detection
of small changes and effect sizes was used. This approach is
based on a reviewon the impact ofmental health programson
presenteeism in the workplace.66 This calculation also con-
siders loss to early and late follow-ups (25%). Given these
considerations, along with an expected effect size of d=
0.30, a type I error of 0.05 (bilateral test) and a power of
80%, a sample of 729 participants in total will be needed.

However, taking into account that multilevel analyses will
be carried out because of cluster randomization, this
sample size must be corrected by 1.2,67 resulting in a final
sample of 874 participants.

Participant eligibility criteria

All the employees from each company or department will
be invited to participate in the SWTD. The inclusion
criteria for participants are: (1) being aged 18 years or
older; (2) having a mobile phone with Internet access;
(3) having sufficient knowledge of the local language;
and (4) giving informed consent. Once these criteria are
met, participants will be invited to download the applica-
tion and use the app.

The informed consent process will be integrated within
the app. Once accepted, participants will receive the
assessment protocol in which they will be asked to
report on depressive and anxiety symptoms using the
PHQ-9 and GAD-7 scales. Participants who reach the
threshold to consider the presence of severe depression
and anxiety (PHQ > 19 and/or GAD > 15) will be
advised to seek specialized care and provided with
adequate information on the availability of treatment but
will be included in the RCT. They will additionally be
informed that the use of the app does not constitute or
replace specialized medical treatment and provided with
the contact details of the local research team (telephone
number and e-mail address).

Special case: people with suicidal thoughts

Item 9 of the PHQ-9 questionnaire assesses the presence of
suicidal thoughts (“Thoughts that you would be better off
dead, or of hurting yourself in some way”). The presence
of this condition is considered serious. Therefore, it will
be explicitly stated in the participant information sheet
that EMPOWER intervention is specially designed to
prevent mild mental health problems and to promote well-
being in the workplace but not designed to treat more
severe mental health problems, including suicidal ideation.
In the event of a participant suffering from more severe
mental conditions, it will be strongly recommended for
them to visit their physician or other health professional,
who will evaluate their condition and provide appropriate
treatment. These participants will be also informed that
the app does not replace medical treatment or psychother-
apy. Additionally, if a participant reports suicidal ideation
with item 9 of the PHQ-9 questionnaire during the evalu-
ation and immediately before using the EMPOWER app,
they will again receive a similar message through the app
along with options for local resources they can refer to
(e.g., helplines). These participants will also be asked if
they wish to continue using the app.
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Recruitment and inclusion of companies and
participants

Figure 2 shows the recruitment of companies and the inclu-
sion and randomization of participants in the control trial.
After signing the agreement between the EMPOWER con-
sortium and the employer, the company’s contact person
(e.g., human resources’manager, director or chief executive
officer) will be invited to confirm the organization’s

participation in the back-end environment of the project.
Employers will send email invitations to employees via
the EMPOWER email address. Participation will be volun-
tary and the email addresses used by the employer to gen-
erate employee email invitations will be automatically
deleted after sending, thus they will not be accessed by
EMPOWER. These email invitations will request the
employee’s participation in the RCT and include a unique

Figure 2. Flow of participants in the control trial.
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and untransferable link to download the app and a company
code to access the app.

Employees will be then asked to provide an email
address, their company code and a password. Once regis-
tered, they will be asked to accept the privacy and cookie
terms, in accordance with the general data protection regu-
lation (GDPR).68 Afterward, participants will receive an
email to confirm their registration and activate their
account.

To access more content in the app, employees will be
asked to give their informed consent. Employees will
receive information about the study, the use of their data
by EMPOWER and their rights under the GDPR and
local national laws (i.e., in Finland, Poland, Spain and
UK). The informed consent process will consist of two
steps: first, workers will give their consent based on the
information provided (‘I agree’/‘I disagree’). Second, they
will receive a message for re-confirmation. It is important
to note that study data will only be collected from partici-
pants once they have provided consent.

After obtaining informed consent, employees will be
asked to complete several questionnaires and will then be
guided through different modules and content sections of
the EMPOWER app. The recruitment of employees will
start in January 2022.

Randomization

In this study, clusters are companies or subparts of compan-
ies (if the companies are large) and nested within countries.
Blockwise randomisation will be performed within clusters
of companies, selected from one country. When possible,
randomization will take into account strata according to
the size of the company or department, type of workers
(blue or white collar) and type of organization (SME or
public agency). An independent statistician will randomise
each block in one of the three groups (A, B or C) by an auto-
mated computer program.

Ethical approval

The trial is registered at the ClinicalTrial.gov with trial ID
NCT04907604. The protocol is documented in accordance
with the CONSORT extension guidelines for reporting
SWTD (Supplementary Table 1).69 The study protocols
have been approved by the ethics committees of Fundació
Sant Joan de Déu (PIC-39-20), Turku University Hospital
(PIC-993966082), University of York (HSRGC250321)
and Institute of Occupational Medicine, University of
Lodz (9/2020).

Assessment protocol

Once employees agree to participate and provide informed
consent, and before having access to the EMPOWER

platform, they will be asked to answer an assessment proto-
col delivered through the app. The assessment protocol will
be delivered at five-time points that correspond to the five
steps of the SWTD. All clusters will have a baseline assess-
ment (prior to the intervention), another one immediately
after the intervention (7 weeks) and after 3 months of
follow-up.

Table 1 shows the different instruments and variables
that will be measured at the five-time points. The assess-
ment protocol will include the following demographic vari-
ables: date of birth, highest educational level achieved,
current marital status, current occupation and other work-
related variables (duration of workday, days worked per
week, type of contract and work schedule). Mental health
will include depressive symptomatology, assessed with

Table 1. Assessment measures.

Baseline
(Step 0)

Step
1

Step
2

Step
3

Step
4

Demographics X Xa Xa Xa Xa

PHQ-9 X X X X X

GAD-7 X X X X X

PSS-4 X X X X X

Insomnia severity
index

X X X X X

WHO-5 X X X X X

IPAQ short version X X X X X

EQ-5D-5L (and
visual analog
scale)

X X X X X

PHQ-15 somatic
scale

X X X X X

Chronic conditions
in the last
12-months

X Xb Xb Xb Xb

IPCQ X X X X X

iMCQ X X X X X

Absenteeism X X X X X

MHQoL X X X X X

aOnly questions about work-related variables will be asked at T1, T2, T3 and
T4.
bA skip question will be asked (Did you develop a new chronic condition?).

8 DIGITAL HEALTH

https://journals.sagepub.com/doi/suppl/10.1177/20552076221131145


the PHQ-9,51 anxiety symptoms, measured with the
GAD-7,50 perceived stress levels (using the perceived
stress scale, PSS-4)70 and severity of insomnia, measured
with one item from the Insomnia severity index.71 Levels
of physical activity in the last 7 days will be measured
with a short version of the International Physical Activity
Questionnaire (IPAQ).72 The WHO-573 will be used to
determine levels of wellbeing. The presence of physical
symptoms will be assessed through the PHQ-15 somatic
scale.52 Self-reported chronic conditions diagnosed by a
medical professional in the last 12 months include
asthma, chronic bronchitis, chronic obstructive pulmonary
disease; serious cardiac condition or heart attack, stroke,
high blood pressure; gastric ulcer, serious bowel/intestinal
disorder (e.g., Crohn’s disease), gall stones or gallbladder
illness; liver disease; kidney stones, serious renal disease;
chronic urinary tract infection; diabetes; thyroid disease;
disc prolapse, arthrosis or rheumatoid arthritis; epilepsy,
Parkinson, multiple sclerosis; migraine; cancer.53

To determine the cost-effectiveness of the EMPOWER
intervention, the five-level EuroQol five-dimensional
questionnaire (EQ-5D-5L),74 the Mental Health Quality
of Life questionnaire (MHQoL),75 the iPCQ,54 and the
iMTA Medical Consumption Questionnaire (iMCQ)76

will be administered. The EQ-5D-5L is a preference-
based instrument that has been developed to evaluate
health-related quality of life in five domains (mobility,
self-care, usual activities, panic/discomfort and anxiety
and depression). The MHQoL is a quality of life instru-
ment that assesses and values mental health-related
quality of life in seven dimensions (self-image, independ-
ence, mood, relationships, daily activities, physical health
and hope). Absence from work and presenteeism will be
measured using the iPCQ. Productivity costs due to
absenteeism and presenteeism will be calculated based
on the country-specific average labour costs. To identify
respondents with high levels of absence from work
(being off sick in the last year at least 3 times or more)
will be asked with questions created ad hoc for this
study. Finally, the iMCQ will be used to collect data on
health care utilization. In order to estimate medical
costs, the utilization of services will be multiplied by cor-
responding country-specific reference prices. Data related
to the use of the app will be gathered, including time spent
in-app, frequency of use and number of log-ins. This will
be used to evaluate the feasibility/user-friendliness of the
app.

In order to reduce the burden for participants in answer-
ing a long questionnaire, some measures are implemented.
First, the questionnaires are embedded within the app and
presented as different topics or sub-headings (e.g., demo-
graphics, depression, anxiety and so on). The app shows,
for each topic, the level of completion (i.e., 60% com-
pleted). Participants can continue answering the question-
naires in another moment with no time limit, and

reminders are sent periodically via email after the third
day of not completing the assessment protocol.

Outcome measures

The primary outcome is a reduction of presenteeism.
Presenteeism has been defined as the time spent at work
with decreased levels of productivity due to mental or phys-
ical health issues.4 In this study, it will be measured with
the iPCQ, a questionnaire that includes three questions to
identify health-related diminished productivity at work.54

Employees will be asked if they suffer from health problems
at work, for how many days and to rate their work perform-
ance on these days in comparison to their functioning on
normal working days with a 10-point rating scale. The
answer to these questions will be combined, with higher
scores indicating higher presenteeism. Secondary outcomes
include improvement in depressive symptomatology for
employees, measured with the PHQ-9 sum score; improve-
ment in anxiety symptoms (by means of the GAD-7 total
scores), at both 7 weeks and 3-month follow-up; improve-
ment of perceived stress (measured with the PSS-4 scale)
and in wellbeing (assessed with the WHO-5 scale), reduction
of insomnia severity (insomnia severity scale), PHQ-9 and
absenteeism, measured with the iPCQ.

Statistical analysis

Effectiveness analysis. Descriptive statistics will be used to
summarize the characteristics of employees and companies.
We will analyze participants according to their randomized
assignment (intention to treat) to evaluate the effectiveness
of the intervention on primary and secondary outcomes.
Participants will be analyzed in one of the three groups
their cluster was assigned to at each time point (i.e., groups
A, B and C). To evaluate whether the intervention is effective
in reducing levels of presenteeism (primary outcome) com-
pared with usual care periods, we will calculate linear
mixed effects models. Secondary analyses will include
linear mixed models (for continuous secondary outcomes,
e.g., PHQ-9 or GAD-7 scores), and generalized mixed
effects models for binary secondary outcomes (e.g., presence
of absenteeism). Models will include intervention status and
time as fixed effects, and clusters (i.e., companies or depart-
ments), countries (Finland, Poland, UK and Spain) and indi-
viduals as random effects. All models will be adjusted for
gender, age and level of education. When appropriate, organ-
izational or individual factors strongly correlating with the
outcome will also be included in the models as fixed
effects. In order to see whether there are significant differ-
ences between men and women in terms of effectiveness,
the analyses will also be conducted stratified by gender.
Additionally, we will conduct separate analyses to see
whether the effectiveness of the intervention differs according
to different types of companies (e.g., SMEs versus public
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agencies, different sizes, including large companies, if avail-
able, type of economic activity).

The estimated effect of the intervention will be reported
as the mean outcome difference for continuous outcomes
and odds ratio (OR) for binary outcomes between interven-
tion and control periods, assuming a constant treatment
effect over time. To determine the number of people who
achieve a positive and reliable result, the reliable change
index (RCI) will be used. The RCI is used to evaluate
whether a change over time in an individual score (the dif-
ference between pre- and post-treatment) is statistically sig-
nificant. The numerator represents the actual observed
difference score between the pre- and post-treatment and
the denominator represents the standard error of measure-
ment of the difference.

Estimated effects will be reported with their 95% confi-
dence intervals and p values <0.5 will be considered as stat-
istical significance. The statistical analysis will be conducted
with program R.

Cost-effectiveness analysis. In a cost-effectiveness analysis,
the differential costs (incremental costs) are set off against
the differential effects (incremental effects) of the compara-
tor to assess whether the intervention is value for money.77

The current economic evaluation considers the incremental
costs and effects associated with the EMPOWER interven-
tion and the group who has no access to it (comparator).
Two analytic techniques will be applied. In line with one
of the goals of the EMPOWER intervention, the primary
outcome measure is to reduce presenteeism and reduce
time to return to work/absence from work. Thus, a cost-
benefit analysis (CBA) will be conducted, assessing the

costs compared to the benefits expressed in costs of prod-
uctivity loss due to the absence of work and presenteeism.
In addition, a cost-utility analysis (CUA) will be conducted.
A CUA is a frequently applied type of economic evaluation
in which health benefits are expressed as quality-adjusted
life-years (QALYs). The QALY combines length of life
(i.e., the number of remaining years a person is expected
to live) and health-related quality of life experienced
during those years, and will be calculated with the EQ-
5D-5L. In case of availability of a country-specific value
set, this will be used (Spain, Finland and UK). In absence
of a national value (e.g., Poland) set a proxy value set is
applied, based on the supra-national value sets for homo-
genous country clusters in Europe established in the
PECUNIA-project (https://www.pecunia-project.eu). The
CBA and CUA will be conducted from a societal perspec-
tive as well as from the employers’ and employee’s perfect-
ive types of costs that will be included in the three
perspectives and sources of unit costs per country (see
Tables 2 and 3, respectively). The intervention costs will
include the costs of development, providing, maintenance,
technical support and VAT. The costs per user will be pre-
sented for different levels of use, e.g., dividing the costs by
the actual number of users, potential users and expected
users. The unit costs for valuation of the items of the
iMCQ and iPCQ will be country-specific.

Generalized linear models will be calculated, adjusted for
any relevant covariates and baseline values for costs and
QALYs.78 The total QALYs from the regression models will
be used to estimate the area under the curve (AUC). The mod-
elled estimates from the regressionmodel, i.e., estimatedmean
difference in total cumulative costs between arms and esti-
mated mean difference in total QALY between arms, will be
used to estimate the incremental cost effectiveness ratio
(ICER). These estimates will be bootstrapped to assess the
uncertainty surrounding the ICER. The ICER will be calcu-
lated by dividing the difference in total costs (incremental
cost) by the difference in QALYs (incremental effect). We
will apply the county-specific costs-effectiveness (cost per

Table 3. Source for unit cost per country.

Country Unit cost source

UK Jones, Karen C., Burns, Amanda (2021) Unit Costs of
Health and Social Care 2021. Unit Costs of Health
and Social Care. Personal Social Services Research
Unit, Kent, UK, 185 pp. ISBN 978-1-911353-14-0.
(doi:10.22024/UniKent/01.02.92342)

Spain Literature and experts

Poland Literature and experts

Finland Literature and experts

Table 2. Perspective cost-effectiveness analyses and costs included.

Perspective Costs included

Societal Intervention costs

Productivity costs (absence from work and
presenteeism)

Health care utilization (e.g., general practitioner,
mental health services, medication
physiotherapy)

Informal care

Employer Intervention costs

Productivity costs (absence from work and
presenteeism)

Employee Time

Informal care
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QALY) threshold, e.g., the UK National Institute for Health
and Care Excellence (NICE) currently uses a cost-
effectiveness threshold in the range of £20,000 to £30,000
per QALY for reimbursing new drugs in the NHS.79 In
absence of an official cost-effectiveness threshold we will
present the cost-effectiveness for different levels ofwillingness
to pay. Moreover, we will present cost-effectiveness accept-
ability curves to summarize the uncertainty in estimates of
cost-effectiveness.

Quality assurance, data safety and incidental findings. Quality
control procedures will be implemented during the fieldwork,
cleaning data and analysis. Each local team and the project coor-
dinator’s team (Fundació Sant Joan de Déu, FSJD) will be
responsible for checking completeness, consistency and
quality. Personal data and data collected in the five assessment
points will be hosted in a secure server at the Parc Sanitari
Sant Joan de Déu hospital. This server complies with the
European standards in security, ethics and integrity. Personal
data will be removed from the datasets and kept separately.
Data will be pseudonymized and will only be linked to the
user by a unique private identifier. This identifier is internal to
the system and will not be visible to any user, neither the final
user nor any user with permissions to query response results.
Only the coordinating team will have access to personal data.

Databases used for analysis purposes will not contain
personal data, and only members of the consortium will
have access to them. Consortium members should submit
an application for pseudonymized data access which will
be evaluated by an internal board, who will decide
whether access is granted or not, or if additional information
is needed. Upon approval of the proposal, a data use agree-
ment and a data use protection plan must be submitted and
signed by the applicant as well as the coordinator. In case of
the involvement of researchers foreign to the consortium, a
supplemental agreement for research staff must be signed.

Considering that we will not use any of the main analytical
techniques usually associated with a higher probability of
appearance of incidental findings (i.e., large-scale genetic
sequencing, testing of biological specimens or neuroimaging),
the probability of incidental findings appearance during the
RCT is expected to be low.Nevertheless, peoplewith elevated
levels of anxiety and depression (i.e., PHQ> 19 and/or GAD>
15 scores) might constitute anticipable incidental findings,
especially for participants who are not aware of suffering
from these conditions. For those participants falling into
these categories (i.e., high depression and anxiety) or having
suicidal thoughts, they will be informed through the app with
a message about the presence of these conditions and recom-
mended to visit a physician/health professional. They will be
reminded that the app is not designed for treating severe
mental conditions, and they will also be provided with
national/local resources. Additionally, if they are receiving
treatment for their mental condition, they will be advised to
discuss the convenience of using the app with their clinician.

Finally, participants will be provided with the contact details
of the local research team with a telephone number and an
e-mail address in case they wish to discuss the results of their
elevated anxiety, depression and/or suicidality levels.

Qualitative evaluation

A qualitative assessment will be conducted during the RCT
to understand the working mechanisms of the EMPOWER
platform and collect user insights that are relevant for the
implementation of the platform after the study. The qualita-
tive assessment will be conducted according to the realist
evaluation approach,80 a methodology used to establish
an in-depth understanding of ‘what works, for whom, and
in what settings’. It thereby facilitates the identification of
factors by which the intervention is adopted or rejected,
enabling an understanding of how and why the implemen-
tation succeeds or fails. Data will be collected through inter-
views with employees and employers (including managers
and HR consultants) that participate in the trial.

Participants and sampling. The qualitative assessment will
be carried out with a sample of 15 employees and 5 employ-
ers per country (Finland, Poland and Spain) from group B
(Figure 1). They will be interviewed at T1 (time at which
they can start using the intervention) and T2 (end of the
intervention). Sampling for realist interviews will be
theory-based, that is, respondents will be selected according
to their position to cast light on the research questions that
are central to the evaluation. As the experiences with the
EMPOWER platform might work differently for particular
sub-groups or circumstances, the selection of participants
will consider several characteristics: type and size of an
organization, type of employee (blue/white collar), age
and gender of the respondent.

Data collection and analysis. One-on-one, semi-structured
online interviews will be conducted, with questions guided
by the principles of realist evaluation. Topics include partici-
pants’ experiences using the EMPOWER platform, including
the barriers and facilitators of its effective use. The estimated
time per interview is 30–45 min. The interviews will be exe-
cuted in the native language of the interviewee by one of the
local researchers with previous training in the administration
of the interview. All interviews will be audio-taped and fully
transcribed before coding and analysis in ATLAS.ti software.

Quality assurance and ethics. This study protocol for quali-
tative assessment was approved by the Ethics Research
Committee (CEIm) of Fundació Sant Joan de Déu
(PIC-03-22). Before participating in the interviews, all par-
ticipants will give their informed consent. Employees, as
part of the RCT, are asked to provide their consent and per-
sonal contact details to participate in the qualitative inter-
views. The coordination team, as data controller, will
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access this information and will choose a certain number of
people to participate per country, who will be assigned a
code different from the code used for the RCT. Therefore,
and except in the assumption that the number of participants
in the RCT is very low and similar to the number of parti-
cipants in the interviews, the risk of linking the responses to
the interviews with the data from the RCT is expected to be
low. In the process of selecting potential participants for the
qualitative interviews, the coordination team will select the
appropriate ratio of the number of interviews versus the
number of participants per company. In this selection, and
if necessary, it will be avoided to choose participants
who, due to gender or other sociodemographic characteris-
tics, could lead to the possible identification of the person or
to the relationship with the RCT data.

Discussion
Interventions delivered by digital means to improve well-
being and mental health and reduce presenteeism and
absenteeism in the workplace represent a promising
approach, especially for SMEs and public agencies, where
there is a lack of resources for these types of programs.21

In this context, the EMPOWER project is aimed to
develop and evaluate a culturally adapted, multi-modal
program that includes an eHealth application to address
the increasing burden of mental health problems in the
workplace. By using an SWTD, we will evaluate whether
the EMPOWER intervention (consisting of a website and
an app addressed to employees) is effective and cost-
effective to improve mental health and wellbeing, as well
as productivity in the companies.

By minimally relying on professionals for implementa-
tion, the intervention is expected to be easily accessible to
SMEs and other types of institutions (e.g., public sector
agencies) and will not impose a substantial financial
burden. Additionally, self-guided e-mental interventions
have shown efficacy for common mental disorders when
compared with control conditions, although the effects
seem smaller compared with guided interventions including
a psychotherapist.81 Finally, by focusing on the individual
and relying on using online tools, the highest standards of
confidentiality can be achieved.

The combination of a three-tiered intervention structure
(universal, secondary and tertiary prevention) within an
integrating intervention is expected to effectively prevent
mental health problems in the workplace. Additionally,
the EMPOWER intervention addresses mental and physical
comorbidity, which is a novel aspect of the intervention.
Finally, one goal of the EMPOWER intervention is for it
to be useful and effective throughout the EU. This requires
not just translation of the material, but also careful consid-
eration of cultural adaptation that may be necessary for the
digital platform’s efficacy. The intervention was carefully
adapted to ensure the usability, acceptability and adherence

for each setting as well as the comparability of the material
across the four settings.

The online design of the EMPOWER intervention
enables delivering it to a wide population, reduces costs,
and ensures high standards of confidentiality and security.
If the EMPOWER platform proves to be effective and cost-
effective in SMEs and public agencies, future scale-up of its
implementation in other settings, such as large companies,
is expected to result in large-scale cost reduction in the
labour market.

However, some limitations are expected in this study.
First, there are implicit barriers associated with participation
in scientific studies. For example, the SWTD implies that
there are some companies that will start using the platform
after a considerable time span. Employees will also be
asked to answer several questionnaires at different time
points and some will be asked to do so without access to
the content of the intervention, which might result in high
drop-outs and missing data. We used a conservative attrition
rate to calculate the sample size needed in each country.
Additionally, statistical methods will take into account
missing at random data to mitigate this limitation. Related
to this, online interventions are expected to have high attrition
rates.82 To maintain engagement and reduce attrition, the app
will automatically send pop-up reminders to users to answer
the questionnaires, to inform them about when the content of
the app and the website is available to use, and the level of
completion of the questionnaires. Additionally, during the
SWTD, we will engage managers to help us increase partici-
pation and reduce attrition of employees. Second, the volun-
tary nature of the study might result in a sample that does not
necessarily correspond to the whole working population.
However, this is an inherent aspect of this type of studies,
and by means of qualitative data, we will have valuable,
real data to analyze the facilitators and barriers of the imple-
mentation. The qualitative analyses will also focus on differ-
ences between settings, countries, gender, etc. Related to this,
and considering that the effectiveness and usability of this
type of e-health interventions might differ across countries
and settings, future studies will be needed to investigate the
implementation in other European countries. Finally, the
use of eHealth platforms and apps might also face potential
technological issues, such as lack or reduced Internet
access, or constant adaptations to system updates (i.e., iOS
and Android).

Despite these limitations, if the EMPOWER intervention
demonstrates to be effective and cost-effective for reducing
presenteeism, absenteeism and preventing common mental
health problems in the workplace, this could be translated
into employees with better mental health and wellbeing,
and a healthier lifestyle. In the end, this could also signifi-
cantly reduce costs related to absenteeism and presentee-
ism, and decrease employees’ time to return to work.
Finally, the implementation of a multi-modal, online cost-
effective intervention at work could also positively impact
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society by reducing human suffering, social exclusion, stig-
matization of the mentally ill and their families and dimin-
ishing economic costs. This impact will be assessed during
the course of the project with the evaluation of the program.
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