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Abstract

Background: Common mental disorders are highly prevalent in the working population, affecting about 1 in 5
persons in the Organisation for Economic Co-operation and Development countries. About 30% of those affected
have a first period of sick leave. Despite several attempts to reduce the risk of sick leave among employees with
common mental disorders, there is a lack of knowledge about effective, preventive interventions which aim to
reduce such risks. This protocol describes the design of a study to evaluate the effectiveness of a problem-solving
intervention delivered by first-line managers to employees with common mental disorders on the prevention of
sick leave during the 12-month follow-up.

Methods/design: The study applies a two-armed cluster-randomized trial design of a problem-solving intervention
conducted in private-sector companies. First-line managers are randomized into intervention- or control groups by
computer-generated random numbers, allocation ratio 1:1. Employees are eligible if at risk for future sick leave due
to common mental disorders. These are identified by self-reported psychological health measured by the General
Health Questionnaire 12-item, cut-off ≥3, or a positive answer to risk of sick leave.
The intervention is based on problem-solving principles. It involves the training of the first-line managers who then
deliver the intervention to employees identified at risk of sick leave. First-line managers in the control group
receives a lecture. Primary outcome is number of registered days of sick leave due to common mental disorders
during the 12-month follow-up. Secondary outcomes are general health, psychological symptoms, work
performance, work ability and psychosocial work environment. A process evaluation will examine the intervention’s
reach, fidelity, dose delivered, dose received, satisfaction and context. Research assistants managing the screening
procedure, outcome assessors and employees are blinded to randomization and allocation.
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Discussion: The study includes analyses of the intervention’s effectiveness and an alongside process evaluation.
Methodological strengths and limitations, for example the risk of selection bias, attrition and risk of contamination
are discussed.

Trial registration: Clinicaltrials.gov NCT04975750 Date of registration: 08/16/2021.

Keywords: Adjustment disorder, Anxiety disorder, Blue-collar worker, Cluster-randomized controlled trial, Common
mental disorder, Depression, Manager, Prevention, Problem solving, Sick leave

Background
Common mental disorders (CMD), i.e. depression, anx-
iety, adjustment disorders and stress-related mental dis-
orders, are highly prevalent in the working population
and have been estimated to affect about 1 in 5 persons
in countries belonging to the Organisation for Economic
Co-operation and Development (OECD) [1, 2]. CMDs
have major consequences, affecting individuals and the
society at large [3]. CMDs cause individual suffering and
pose a risk of social isolation, stigmatization, and long-
term sick leave [4]. In the European Union, the esti-
mated annual costs related to mental ill-health were
more than 600 billion Euros in 2015, including costs for
health care systems, social security programs and indir-
ect costs (i.e. sick leave and impaired work performance)
[2].
For employees in general, and specifically for those

suffering from CMDs, having paid employment is bene-
ficial for their health [5–8]. Modini et al. identify several
individual benefits of employment compared to un-
employment. These include increased sense of auton-
omy, improved self-reported well-being, reduced
depression and anxiety symptoms, increased ability to
cope with demands, enhanced social status, and unique
opportunities for personal development and mental
health promotion [5]. The vast majority of individuals
with CMDs is employed and about 30% of these em-
ployees have a first period of sick leave due to CMDs
during adulthood. Around 20–30% of the 30% of em-
ployees with a first sick leave spell have recurrent sick
leave episodes [9]. Hence, the total burden of sick leave
(e.g. individual suffering, isolation, economic loss and so-
cietal costs) and the individual benefits of employment
emphasize the importance of sick leave prevention.
The current protocol reports the design of a cluster-

randomized controlled trial of measures to prevent sick
leave. It is based on an effective intervention carried out
in the Netherlands by Lexis et al. [10]. The authors eval-
uated a problem-solving intervention among employees
with high risk of sick leave due to depression. The inter-
vention was delivered by specially trained psychologists
and was found to prevent future long-term sick leave,
defined as more than 28 consecutive days, and to reduce
depression [10]. The results indicate the preventive

potential of the problem-solving intervention, in particu-
lar with regard to long-term sick leave. Given the know-
ledge that a first period of sick leave can be followed by
recurrent spells of sick leave, there is still a need of de-
velop and evaluate interventions which aim to prevent
the risk of entering sick leave in the first place.
Several randomized controlled trials evaluating the ef-

fectiveness of workplace interventions have been con-
ducted among employees with CMDs or mental health
symptoms. Their aim has been to decrease the number
of sick leave days [11], prevent long-term sick leave [10],
increase return-to-work (RTW) [12], or prevent work
disability [13]. Some positive results have been reported,
even if the long-term effects of workplace interventions
for sustainable RTW are still unclear [11, 12]. One such
intervention is a problem-solving intervention based on
the principles of cognitive behavioral therapy (CBT)
[11]. Evaluations of the effectiveness have shown some
positive results in terms of reducing sick leave [14], pre-
venting recurrent sick leave [15], preventing future long-
term sick leave, reducing depression [10] and increasing
partial RTW [16]. Another workplace intervention is the
participatory approach (PA), which is a stepwise inter-
vention involving managers and employees aimed to
identify and implement solutions for RTW [17]. The PA
has been shown to reduce time until lasting RTW has
been achieved among those employees whose baseline
measurement indicated an intention to RTW despite
having symptoms [18]. In addition, the PA has been
evaluated regarding the intervention’s impact on man-
agers’ self-efficacy in preventing sick leave among their
employees. It did not, however, result in a reduction of
sick-listed employees or sick-leave duration [19].
Workplace interventions at the individual level – irre-

spective of whether they target employees who are at
risk of or already on sick leave – often involve the em-
ployee, the employer and a health care or occupational
health service professional. Typically, these interventions
support the employee in identifying and managing
stressors, or in dealing with barriers to RTW, thus pla-
cing the responsibility on the individual to adapt to the
current situation [20, 21]. There is ample evidence that
the psychosocial work environment - such as experien-
cing fair treatment and having influence over one’s work
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- is vital for the employees’ mental wellbeing [22, 23]. In
the current study, the problem-solving intervention is
used as a means to identify and manage adverse psycho-
social work environment factors and to enhance the in-
fluence over their work situation [12, 22].
Hence, by applying a structured problem-solving

process, addressed in stepwise meetings between the
first-line manager and their employee, the problem-
solving intervention is expected to reduce the risk of
sick leave among employees with early signs of
CMDs.
The overall aim of this cluster-randomized con-

trolled trial is to evaluate the effectiveness of a
problem-solving intervention for the prevention of
sick leave among employees with early signs of
CMDs. The intervention is delivered by first-line
managers and a 30% reduction in sick leave days is
expected in the experimental condition compared to
the control condition, during the 12-month follow-up.
In an alongside process evaluation on the interven-
tion’s core activities, i.e. identification of early signs
of CMDs, information to first-line managers about
worker health and early signs of CMDs, training of
first-line managers in problem-solving conversation
and communication, we will:

� evaluate to what extent it was possible for the first-
line managers to adhere to the intervention’s
protocol,

� investigate the association between the
intervention’s core activities and number of sick
leave days,

� identify the facilitators or and barriers to the
intervention among first-line managers and em-
ployees and,

� explore the first-line manager’s organizational re-
sources supporting their general managerial work.

The process evaluation will provide in-depth know-
ledge and insights into the intervention’s mechanisms
and will make it possible to identify determinants of an
effective intervention implementation and of change
mechanisms. The study will be conducted in private sec-
tor companies among first-line managers and blue-collar
workers. The outcomes will be evaluated at both cluster-
and individual participant level.

Methods/design
The study applies a two-armed cluster-randomized con-
trolled trial design of a problem-solving intervention to
prevent sick leave among occupationally active, blue-

Fig. 1 Flowchart and overview of the trial
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collar employees with CMDs (Fig. 1). The description of
the study design follows the CONSORT statement for
randomized controlled trials, with extension to cluster
randomized controlled trials [24, 25]. The trial involves
a psychologist training of first-line managers to deliver
the intervention, developed in the Netherlands [10] and
adapted to the Swedish context. First-line managers are
commonly the first ones to identify employees with a re-
duced work performance or who are at risk for sick
leave due to health complaints. This is also in line with
the PA intervention with a stepwise protocol for meet-
ings between manager and employee [17].
The study will take place at several private companies.

Randomization will take place at the level of the first-
line managers, i.e. those with personnel responsibility.
The employees will follow their first-line manager’s
randomization. The employees will have access to the
occupational health services (funded by each company)
or primary health care (publicly funded), if the screening
identifies severe conditions that necessitate care by med-
ical professionals.
The trial’s program theory with expected changes and

outcomes is presented in a logic model (Fig. 2).

Context
In Sweden, individuals above the age of 16 who cannot
work due to disease or injury are entitled to full or part-
time sick leave (25, 50, 75 or 100%). Those who are gain-
fully employed receive economic compensation from
their employer for the first 14 days, except for one

qualification day. Thereafter, the Swedish Social Insur-
ance Agency (SSIA) grants the benefits. The Swedish so-
cial insurance system is mainly tax funded. To receive
economic compensation for sick leave, a sickness certifi-
cate issued by a physician is needed from day 8.

Participants
Recruitment of first-line managers
Information about the study’s aim and design is pro-
vided to the steering groups at each company by the
principal investigator (EBB).

Inclusion criteria Eligible first-line managers are in-
cluded if they meet the following criteria:

� ≥1-year work experience as a first-line manager
� Working hours ≥50% of fulltime
� Understand written and spoken Swedish

Exclusion criteria
� Planned long-term absence during the coming year

(for example parental leave, new job, retirement)

Recruitment of employees
To be eligible for participation an employee must be at
risk for future sick leave due to CMDs. Employees at risk
are identified by a web-based screening questionnaire,
administrated by a research assistant to all employees
whose first-line managers have been included and

Fig. 2 The problem-solving intervention’s program theory with the intervention’s core activities, expected changes and outcomes on
organizational and individual levels
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randomized. The following health and sick leave mea-
sures will be screened by the web-based questionnaire;
Self-reported psychological health is measured by the

validated General Health Questionnaire (GHQ) 12-item,
Swedish version [26]. The items include aspects reflect-
ing different symptoms primarily related to depression
but also general anxiety symptoms, for example stress,
and further ability to perform daily activities and coping
with everyday problems. Six items are positively worded
and six items negatively. The time period assessed is the
past few weeks. Every item has a four-category response
format, namely “better than usual”, “same as usual”, “less
than usual” and “much less than usual” [26, 27]. The
traditional scoring method (all items are coded 0–0–1-1)
will be used. Individuals scoring ≥3 are categorized as at
risk for sick leave due to CMDs. This cut-off has previ-
ously been used in the Swedish Public Health Agency’s
national surveys [28].
Sick leave risk is measured by a single question, devel-

oped by the research group: “About your health – do
you think you will receive sick leave benefits because of
stress, anxiety or depression in the coming 12 months?”.
The response format is a 4-point scale, ranging from
“Yes, most likely”, “yes, quite likely”, “I’m not sure”, “no,
probably not”. The employee’s own beliefs and/or expec-
tations about future sick leave have been shown to pre-
dict sick leave [4, 29].

Eligibility criteria

Inclusion criteria Employees will be included if they
meet the following criteria:

� women and men, employed in the private sector,
aged 18–59 years,

� scoring with a cut-off ≥3 points on the GHQ-12, or
a positive answer (i.e. “yes, most likely”, “yes, quite
likely”) on the question on sick leave risk,

� understand written and spoken Swedish.

Exclusion criteria
� Ongoing sick leave (full- or part-time), leave of ab-

sence, pregnancy,
� sick leave ≥14 calendar days during the last 3

months due to CMD
� exposed to workplace bullying by the first-line

manager
� planned long-term absence during the coming year

(for example parental leave, new job, retirement).

The research assistant screens the incoming answers
on the web-based screening questionnaire for inclusion
and exclusion criteria. Those who meet the inclusion
criteria are informed by the research assistant (via e-mail

or a telephone call) about their screening result and are
recommended to talk to their first-line managers. Eli-
gible employees follow the randomization of their first-
line manager. The research assistant is blinded to group
allocation.

Randomization and blinding
The current study is designed as a two-armed cluster-
randomized controlled trial. The randomization of par-
ticipants is computer-generated, stratified by company,
and takes place at the level of first-line managers. They
are allocated at the individual level to intervention- or
control group by means of computer-generated random
numbers with allocation ratio 1:1. The random alloca-
tion sequence is generated by an independent statisti-
cian. The first-line managers will be enrolled and
informed about their allocation by a research assistant.
To avoid contamination, the first-line managers in the

intervention arm are instructed to talk and discuss the
intervention only with each other and the project team.
The first-line managers are not blinded to allocation
since they will know about their participation in the
problem-solving training (intervention) or the workshop
(control condition).
Eligible employees follow the randomization of their

first-line manager and are randomized before providing
informed consent. All employees, irrespective of whether
they are in the intervention- or control group, receive
the same information about the study. The information
contains details about randomization but not about the
content of the two arms, i.e. the employees are blinded
for their group allocation. Research assistants, blinded to
the first-line managers’ and employees’ randomization,
will manage the screening procedure and the outcome
assessments (i.e. administration of baseline, follow-up
questionnaires and text messages). The statistical ana-
lyses will be performed by an independent statistician
who will be blinded for the participants’ randomization
(both first-line managers and employee).

The problem-solving intervention
The intervention is based on a problem-solving tech-
nique developed by Nezu et al. [30]. The intervention
starts with the training of the first-line managers in the
problem-solving intervention by a licensed psychologist
(Fig. 2). Thereafter, the first-line managers apply the
problem-solving conversation in their meetings with em-
ployees at risk of future sick leave due to CMDs. The
intervention focuses on the individual employee and his/
her work situation and work-private life balance and fol-
lows the steps described below. The intervention is car-
ried out between the first-line manager and the
employee in 2–5 planned meetings (30–45min) over a
time period of 3 months.
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Step 1: Inventory and prioritization of problems by the
first-line manager and the employee
In the first step, possible problems related to work are

identified and ranked. By establishing a trustful commu-
nication, the employee is encouraged to describe his/her
work and the background to any problems. The em-
ployee’s private life and opportunities for time off work
and recovery are examined – if they are relevant to the
problem and the employee is willing to share the infor-
mation. All problems (and opportunities) in relation to
work, including possible interference between work and
private life, are discussed. A preliminary problem list is
compiled and the problems are ranked. Next, the ranked
problems are described and defined (including the separ-
ation of facts and assumptions, and identification of
known barriers) and realistic goals are set. The employee
is encouraged to reflect on this prioritization and pos-
sible solutions before the next meeting.
Step 2: Brainstorming about options and solutions by

the first-line manager and the employee
The purpose of the second step is to brainstorm about

as many different options and solutions as possible.
These options and solutions are then discussed and eval-
uated with regard to the following:

� will the options and solutions help to solve the
defined problem in accordance with the set goals?

� can the solutions realistically be implemented?
� what are the advantages and the disadvantages of

the brainstormed solutions?
� what are the short- and long-term consequences for

the employee and other stakeholders, such as co-
workers, organization?

The employee is encouraged to reflect on the options
and solutions before the next meeting.
Step 3: Formulation of an action plan by the first-line

manager and the employee
The aim of third step is to reach an agreement about

which solution/−s are to be implemented and to develop
an action plan. The plan should describe in detail how
the solutions will be implemented; who is responsible
for the implementation; when the agreed solutions will
be implemented; and when the action plan will be evalu-
ated. At least one solution should preferably start soon
after the action plan has been agreed upon and be
followed-up shortly. Larger-scale solutions should be di-
vided into several steps. The employee and the first-line
manager can, if necessary, involve the human resources
department, occupational health services etc. Obstacles
and alternative plans should be discussed if the action
plan does not work out as intended. The meeting should
result in a written action plan, signed by the first-line
manager and the employee.

Step 4: Evaluation and follow-up by the first-line man-
ager and the employee
In the fourth step, the action plan is followed-up and

evaluated. One to three follow-up sessions (depending
on the problem(s)) are recommended, preferably during
the first 12 weeks after the last problem-solving meeting,
however the number of sessions can be adapted to the
employee’s needs. If the action plan has had a positive
effect on the defined problem, the follow-up meeting is
an opportunity to support and encourage the employee
in what has been done. If the action plan did not work
or if new problems have occurred, it is an opportunity to
discuss the reasons and go back to the problem-solving
process or initiate other contacts (occupational health
services, human resources department, etc.) if additional
support is needed.

Training of first-line managers in the intervention group
The first-line managers take part in a 1 ½ days training
course. The training course is provided by a licensed
psychologist (BJ) with extensive experience of problem-
solving therapy, manager coaching and supervising
health care professionals, and the principal investigator
(EBB) who also has a thorough knowledge of problem-
solving interventions.
The training is based upon interactive and didactic

principles, as recommended by Forsetlund et al. [31].
The training includes didactic features (lectures, reading
about problem-solving) and participative sessions that
provide the opportunity to practice skills (role-play, ob-
servations of others role-play, discussions). The first-line
managers receive a manual and worksheets for the inter-
vention [14, 32]. In the current project the manual and
worksheets have been adapted for use by first-line man-
agers, because they are not expected to have professional
training in e.g. communication skills and/or identifying
signs of depressive symptoms. The first-line managers
will be trained in conversation and communication with
focus on: general communication skills, i.e. to listen ac-
tively and attentively (use eye contact with the employee,
nod, show that you are listening); encouraging the em-
ployee to talk and summarize and check your under-
standing of what has been said; observing and describing
the employee’s feelings without judgment [33]. In
addition, the first-line managers receive information
about validation of communication, which is about com-
municating an understanding of the other person’s feel-
ings and thoughts [34]. This form of communication
does not necessarily mean agreement; it is rather used as
a means to acknowledge and legitimize the other per-
son’s experience, which in turn may increase the likeli-
hood that he or she will feel understood. This may result
in building trust, reducing emotional intensity and de-
escalating possible conflict [35]. We understand some
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degree of validation to be a beneficial aspect of any type
of successful communication, and especially with em-
ployees who are at risk of CMDs. These employees may
present with some level of emotional vulnerability. Val-
idating communication on the part of the first-line man-
ager may prevent adding further to this vulnerability. If
the communication is dis-validating it could confound
the effects of the problem-solving. This part of the train-
ing is therefore seen as a prerequisite for successful
problem-solving.
Between the first and second training sessions, the

managers are expected to complete one or two learning
assignments. Opportunities and difficulties regarding
using the steps of the problem-solving procedure or
other aspects of their meetings with the employee are
discussed. Common difficulties encountered in the
course of the problem-solving intervention, such as de-
fining problems and brainstorming about solutions [36],
will be specifically addressed. In addition, the first-line
managers are encouraged to use problem-solving when-
ever possible.
In addition to the training, the first-line managers will

be invited to two web-based booster sessions in the first
8 weeks after the training. These sessions include super-
vision and feedback about the first-line managers’ use of
the problem-solving intervention and are based on the
first-line managers’ reported cases and/or difficulties.
The sessions are led by the licensed psychologist (BJ)
and the principal investigator (EBB).

Training of the first-line managers in the control group
The first-line managers randomized to the control group
will receive a 3-h lecture which includes a brief overview
of worker health, work stress and the mismatch model
[37]. The information includes protective and risk fac-
tors in the work environment in relation to occupational
stress and CMDs. Basic information about the import-
ance of self-efficacy for mental health is given, and dif-
ferent ways of interacting with and supporting
employees with CMDs are reflected upon. The lecture
also includes advice about communication, with focus
on general communication skills: listen actively and at-
tentively; encouraging the employee to talk; summariz-
ing and checking your understanding of what has been
said; observing and describing the employee’s feelings
without judgment [33].

Measurements
Data will be collected from registers, self-reported ques-
tionnaires, text messages and qualitative interviews.
Register data on sick leave will be collected from the
employer’s register, and the Micro Data for the Analysis
of Social Insurance register (MiDAS) provided by the
SSIA. Register data on employee characteristics will be

collected from the Longitudinal integrated database for
health insurance and labor market studies (LISA) [38].
Web-based questionnaires will be administered at base-
line and at 6- and 12-month follow-up. Text messages
will be sent every fourth week to the employees during a
12-month period. A 36-month follow-up of sick leave
based on register data is planned.

Primary outcome
Sick leave
The primary outcome is the total number of days of sick
leave due to CMDs during the 12-month follow-up. Data
will be collected for individuals from the participating
companies’ (employers’) registers (covering the first 14
calendar days of sick leave) and from the MiDAS register
(sick leave ≥15 days) covering part-time (defined as 25,
50 or 75% of full-time) and full-time. Sick leave due to
diagnoses other than CMDs will also be included. Data
will be collected from baseline until the 12-month
follow-up and for the 24 months preceding baseline. The
primary outcome is based on data from the employers’
and MiDAS registers, limiting missing values during
follow-up.

Secondary outcomes
Data on the secondary outcomes will be collected by
means of self-reported questionnaires and text messages.

General health and psychological symptoms
Self-rated general health is measured with a single item
from the Short-Form Health Survey with 5-point re-
sponse anchors, from (1) “excellent” to (5) “bad” [39].
The presence and severity of depression (7 items) and
anxiety (7 items) are assessed by the validated Hospital
Anxiety and Depression Scale, which is a 14-item self-
reported questionnaire [40, 41]. The response format is
a 4-point scale, ranging from 0 (not at all) to 3 (nearly
all the time), with higher scores indicating higher levels
of depression and anxiety. Self-reported exhaustion will
be assessed by four items of the self-rated exhaustion
disorder (s-ED) scale [42], that has demonstrated con-
struct and predictive validity. The response format is
yes/no [42]. Work stress is measured by a single item
with a 5-point response scale, ranging from (1) “not at
all” to (5) “very much” [43], administered as a text
message.

Work performance impairment and work ability
Work performance impairment will be evaluated by two
items administered as text messages: one item about im-
pairment of work performance due to health problems
(presenteeism), and one item about work environment
problems. These items have been developed, modified
and validated [44] and were inspired by the Work
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Productivity Activity Impairment questionnaire [45].
The first item, impairment of work performance due to
health problems, is assessed by the following question:
“During the past four weeks, how much did your health
problems affect your performance while you were work-
ing?”. The respondents are asked to rate how their
health-problems affect their work performance on a
scale ranging from 0 indicating that health problems had
no effect on their work, to 10, indicating that health
problems hindered them from working at all. The sec-
ond item about work-environment problems is mea-
sured by the question: “During the past four weeks, how
much did work environment problems affect your per-
formance while you were working?”. The response for-
mat is a scale ranging from 0 to 10, with higher scores
indicating that work environment problems prevented
respondents from working. The items have been tested
in a Swedish setting and shown reliable psychometric
properties (test-retest ICCs with 95% CIs for health re-
lated and work-environment production loss, respect-
ively: 0.90, (CI; 0.74–0.98); 0.91, (CI; 0.79–0.98)) [46].
Work ability will be measured by three items of the

Work Ability Index [47]. Two items refer to perceived
work ability in relation to the physical and mental de-
mands of the work. The response format is a five-point
scale, ranging from “very bad” to “excellent”. The third
item assesses the employee’s own beliefs about his/her
work ability: “Do you believe that – from the standpoint
of your health – you will be able to do your current job
two years from now?” with response format “unlikely”,
“not certain”, “relatively certain” [47].

Psychosocial work environment
The Copenhagen Psychosocial Questionnaire (COP-
SOQ) III, Swedish standard version [48], is used for
assessing demands at work by quantitative and emo-
tional demands. Interpersonal relations and leadership
are assessed by recognition and quality of leadership;
work-individual interface is measured by commitment to
the workplace and work-life conflict. These scales are
measured at baseline and at 6- and 12-month follow-up.
The response format is a Likert scale with five levels (0,
25, 50, 75, 100), with higher scores indicating higher
work demands, better interpersonal relations and leader-
ship, and for the work-individual interface, higher scores
indicate better commitment to the workplace and worse
work-life conflict.
The impact of private life on work is measured by the

single item: “Do the demands of your family or spouse/
partner interfere with your work-related activities?” from
the General Nordic Questionnaire [49, 50] with the re-
sponse anchors “Very seldom or never” to “Very often
or always”.

Intermediate outcomes
General self-efficacy measures the employee’s belief in
his/her ability to cope with the current situation, to
mobilize motivation and act upon demands in different
situations. It is positively correlated with mental work
capacity. In this study, general self-efficacy is included to
clarify how the intervention is working and is measured
by a Swedish-validated version of the General self-
efficacy scale [51], at baseline and at 6- and 12-month
follow-up. Responses are given on a four-point Likert
scale ranging from (1) “not at all true” to (4) “exactly
true”. A validated single-item measure of self-efficacy is
also used: “I am confident in my ability to solve prob-
lems that I might face in life”. The response format is a
ten-point scale from (1) “totally disagree” to (10) “totally
agree” [52].
In addition, problem-solving might lead to a better

perception of influence at work, and manager support,
measured by COPSOQ III subscales Influence at work,
and Social support from supervisor [48]. Influence at
work is assessed by four questions of Influence at work
scale (e.g. Do you have any influence over what you do
at work?). Manager support is assessed by two questions
of the social support from supervisor scale (e.g., How
often is your immediate superior willing to listen to your
problems a work, if needed?).

Prognostic factors
A variety of prognostic factors for the risk of future sick
leave due to CMDs will be measured. Employees’ per-
sonal characteristics (e.g. age, gender, marital status,
educational level, profession) and workplace characteris-
tics (e.g. sector) will be collected from the baseline ques-
tionnaire and the LISA and MiDAS registers.
Employees’ psychosocial safety climate (PSC) will be

measured at baseline. PSC focuses on the senior man-
agement’s role in creating a healthy work environment
and refers to the employees’ perceptions of the organiza-
tion’s psychosocial health climate, e.g. guidelines, prac-
tices and procedures used to establish and maintain a
psychosocial safe and sound work environment [53].
Further, the concept reveals whether the senior manage-
ment supports stress prevention at work. The four-item
version of the valid and reliable Psychosocial Safety Cli-
mate [54] will be used, using a 5-point scale ranging
from (1) “strongly disagree” to (5) “strongly agree”. Aver-
age scores > 12 indicate good occupational safety and
health [55].
Information about workplace adjustments (e.g.

changes in work tasks, working hours, change of depart-
ment) and co-interventions (e.g. psychological counsel-
ling, and if so, number of sessions, use of
antidepressants, general health care consumption, con-
tact with the occupational health service) will be
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collected from the employees at baseline and at 6- and
12- month follow-up.
The first-line managers’ personal characteristics (e.g.

age, gender, marital status, education) and workplace
characteristics (e.g. sector, profession, number of em-
ployees, leadership network, leadership training) will be
collected. In addition, the first-line managers’ self-
efficacy (single item), problem-solving confidence [56],
leadership support or supervision, and perceived ability
to support employees with CMD, will be measured at
baseline and after 12 months.

Process evaluation
A process evaluation will be conducted alongside the
cluster-randomized controlled trial, as recommended by
Moore et al. [57]. The process evaluation is based on the
theoretical framework by Linnan and Steckler [58] and
the Consolidated Framework for Implementation Re-
search (CFIR) [59]. The process evaluation will examine
the study’s core intervention activities (i.e. identification
of early signs of CMDs, information to first-line man-
agers about worker health and early signs of CMDs,
training of first-line managers in problem-solving con-
versation and communication) with regard to 1) reach,
2) fidelity, 3) dose delivered and dose received, 4) satis-
faction and context. Process-evaluation data will be col-
lected at employee- and first-line manager-level, at
baseline and during and post-intervention, by means use
of self-reported questionnaires and semi-structured
interviews.
Reach is measured at employee- and first-line

manager-level. For employees, reach is defined and mea-
sured as the proportion of all employees eligible for in-
clusion who agree to participate in the study. The first-
line managers attendance in the training and booster
sessions will be measured by attendance and satisfaction.
Fidelity is about adherence to the study protocol and

intervention delivery. It is assessed as by whether, and to
what extent, it was possible for the first-line manager to
deliver the intervention as intended. The first-line man-
agers will provide data on their adherence to the manual
for each of their employees during the intervention
period.
Dose delivered is operationalized as number of times

the first-line manager meets with the employee includ-
ing number of follow-up sessions, as face-to-face meet-
ings or telephone follow-ups, and the content of the
meetings and follow-ups. Dose received is assessed by to
what extent the employee receives the problem-solving
intervention, in terms of numbers of meetings and
follow-ups with the first-line manager. The employees
are asked to rate the quality of the meetings with their
first-line manager.

Satisfaction and context among first-line managers
and employees are measured with self-reported ques-
tionnaires (first-line managers) and qualitative semi-
structured interviews (first-line managers and em-
ployees). Satisfaction is defined as how participation in
the intervention is perceived, for example the perceived
benefits of taking part, or the resources needed for the
delivery of the intervention. Context is operationalized
as the perceived barriers and facilitators which influence
the implementation of the intervention. First-line man-
agers will be asked to rate the resources available for
them for delivering the intervention, e g. time, manager-
ial support. The interview guides will be developed by
the research team. Questions specifically related to the
context will be based on the CFIR guide to enable a sys-
tematic identification of barriers to and facilitators of the
intervention [59, 60].

Data analysis
Multilevel analyses for cluster-randomized trials will be
conducted. To investigate the effectiveness of the pri-
mary and secondary outcomes, we will perform
intention-to-treat analyses using linear and generalized
models taking the multilevel nature into account. The
primary outcome will be analyzed using generalized esti-
mating equations with independent correlation structure
and robust variance estimation.
The primary outcome (number of days of sick leave

due to CMDs during the 12-month follow-up) will be
analyzed from baseline during the 12-month follow-up.
The parameter of interest will be the group allocation.
The analysis will, for example, be conducted using
regression-based methods that allow the intra group cor-
relation induced by the clustered randomization design.
Group-based trajectory models will be used to map the
developmental course of symptoms, and to assess the
heterogeneity in response to clinical interventions [61].
A longitudinal analysis of days of sick leave and of sec-

ondary outcomes can also be conducted, given the intra-
person longitudinal nature of the data. This can be done
at day, week, month or quarter level, depending on the
granulation of the data and the nature of the outcome of
interest.
Semi-structured interviews collected as process-

evaluation data of perceived barriers to and facilitators
of the intervention will be analyzed by qualitative con-
tent analysis [62] or thematic analysis [63].

Statistical power
By sampling 38 clusters (19 clusters in the intervention
arm and control arm respectively) with an average of
three employees in each cluster, the study population is
estimated to be a total of 114, with 57 employees in the
intervention group and the control group respectively.
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With these numbers it will be possible to achieve about
80% power to detect a difference of 30% in number of
days of sick leave during the 12-month follow-up, as-
suming that the mean number of days in the control
group is 108 [14]. The standard deviation of sick leave
days was 60 days [10]. The intra-cluster correlation was
set to 0.015 and a significance level of 0.05, two-sided
test.

Discussion
This paper describes the design of a cluster-randomized
controlled trial of a problem-solving intervention for
employees at risk of future sick leave due to CMDs. It
will be conducted in the workplace, with first-line man-
agers delivering the intervention or a control condition.
The primary aim is to evaluate the intervention’s effect-
iveness to prevent sick leave due to CMDs. The second-
ary aims are to assess the effects of the intervention on
general health, psychological symptoms, work perform-
ance and work ability, the psychosocial work environ-
ment and the psychosocial safety climate. To the best of
the authors’ knowledge, this study is the first to evaluate
the problem-solving intervention as a preventive inter-
vention including first-line managers.
The present study employs an intervention starting

with training of the first-line managers, and thereafter,
the first-line managers use the problem-solving interven-
tion in meetings with their employees who are at risk of
future sick leave. Previous studies point to the potential
of problem-solving confidence and self-efficacy mediat-
ing outcomes such as positive affect, job- and life satis-
faction [64], which in turn, are associated with mental
health and subjective wellbeing [65, 66]. The problem-
solving intervention used in the current study is a short
intervention, consisting of 2 to 5 sessions. By means of a
thorough, mixed-method process evaluation based on a
systematic approached using complementary theoretical
frameworks [58, 59], data are collected at employee- and
first-line manager levels, and at different timepoints, i.e.
before, during and post intervention. The added value of
the process evaluation is the link with the findings from
the effectiveness evaluation – i.e. to connect the findings
of both evaluations. Hence, the process evaluation will
enable us to gain in-depth knowledge and insights into
the intervention’s mechanisms. It will also make it pos-
sible to identify determinants of effective intervention
implementation and change mechanisms [67, 68] linked
with the effect evaluation.
Previous research indicates that employees with CMDs

or mental health symptoms should be given the oppor-
tunity to plan and pace their own work [69]. In most
cases, support to implement work adjustments from, for
example, the first-line manager is needed, because he/
she is responsible for leading and allocating the work. In

2015, new provisions about the organizational and social
work environment were introduced in Sweden [70]. The
new provisions place increased responsibility on the em-
ployer to assess physical and psychosocial risks at work
and to implement measures to identify, manage and cor-
rect potential and real risks. The problem is that first-
line management does not always know how to go about
this and the provisions do not give guidelines. The
problem-solving methodology described in this protocol
may be used as a tool for these “corrective measures”
with preventive purposes.
The intervention raises ethical issues about personal

integrity in relation to employees’ private and working
lives and the possible negative consequences of revealing
such information to the first-line manager. The em-
ployee participating in the current study has the right to
choose which matters and/or problems to discuss with
the first-line manager and to maintain private life integ-
rity. This is stated in the written information that the
employee receives before giving consent to participation.
When taking part in the meetings with the first-line
manager, the employee is instructed to talk about mat-
ters that – from the employee’s perspective - affect his/
her work and work tasks. If successful, the problem-
solving process may also be applied to the intersection
between private life and working life.

Strengths and limitations
The current study has some important strengths. To
start with, a cluster-randomized controlled trial design
will be used when evaluating the effectiveness of the
problem-solving intervention on the primary outcome,
i.e. register-based days of sick leave. The trial will be
conducted at several workplaces; these are settings in
which there are limited opportunities to conduct a rigor-
ous randomized controlled trial. The cluster-design will
allow the first-line managers to provide either the
problem-solving intervention or the control condition.
The first-line managers in the intervention group will
also be told not discuss the intervention with their col-
leagues outside the intervention group. An additional
strength is the use of register data for measuring the pri-
mary outcome. The data from the employer’s register
and MiDAS will provide objective data about sick leave
from day one, and we expect no missing data.
Another strength is the recruitment procedure. We

will use a screening procedure to identify employees
with early signs of CMD and at risk of future sick leave
due to CMDs. Research assistants will screen the incom-
ing answers and administer the baseline measurement to
those meeting the inclusion criteria. The assistants have
no previous knowledge about the employees and are
blinded to group allocation. By using this procedure, we
can reduce the risk of selection bias.
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We must also mention some limitations. The screen-
ing of employees’ risk of future sick leave due to CMDs
will be carried out among all employees whose first-line
manager participates in the study. There is a potential
risk that only employees who have confidence in and a
trustful relationship with their first-line manager will re-
spond to the questionnaire, implying that largely moti-
vated employees or employees who only have minor
problems will be included in the study. This may affect
the generalizability of the study. However, participation
is voluntary for both first-line managers and employees.
Another limitation is the data collection, with self-
reported questionnaires administered at baseline and at
6- and 12-month follow-up, and text messages sent
every fourth week during the 12-month follow-up. We
cannot rule out the risks of recall bias. However, we sug-
gest that the response burden is appropriate.

Impact of results
Finding effective ways to prevent or at least reduce the
risk of sick leave due to CMDs and using replicable in-
terventions will help employees’ mental health and eco-
nomic situation and offer benefits in the workplace and
in society at large.
There is ample evidence that the psychosocial work

environment is vital for the mental well-being of
workers, yet many interventions fail to address the psy-
chosocial work environment. Thus, there is a lack of
knowledge about workplace interventions which target
both the individual employee and organizational change
by promoting a good psychosocial work environment. In
line with this, the present study will contribute to the
area by developing knowledge from a preventive per-
spective and focusing on employees, first-line managers
and their workplaces. This cluster-randomized con-
trolled trial will test the effectiveness of an intervention
based on problem-solving principles which aims to pre-
vent the risk of sick leave due to CMDs.
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