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Chapter 1

Introduction
Aim of this thesis
The overall aim of this thesis is to increase scientific knowledge on frequent sickness absence (SA).
The specific aims are to examine the factors associated with frequent SA, to predict long-term
SA among employees with frequent SA, and to investigate an e-health intervention to reduce
SA frequency among these employees in the future. This first chapter presents the background
and aims of this thesis and provides an overview of the research questions. It concludes with
an outline of the thesis.
Personal background for this research
During my 17 years as an occupational physician at ArboNed, a large Dutch occupational health
service (OHS), most of my time has been spent on the guidance of employees on long-term SA.
Time spent on prevention was divided between guidance of organizations on general preventive
actions at the workplace and preventive consultations, including consultations with employees
with prior frequent SA, who had returned to work. I noticed that some employees on long-term
SA had already had prior frequent SA (i.e. ≥3 spells in a year). Moreover, in one organization
with a heavy emotional workload I found myself (correctly) predicting that employees with
frequent SA would eventually visit me in connection with long-term SA. At that time, a slogan
introduced by a commercial institute became popular among occupational health professionals
and organizations in the Netherlands: ‘Sick is sick, but sickness absence is a choice’. This is often
interpreted as: ‘Frequent sickness absence is a motivational issue’, implying that it concerns
employees who do not want to go to work. This seemed, however, not to be the case among
employees with frequent SA whom I encountered, most of whom did not seem to lack an intrinsic
motivation to work. These observations piqued my interest in further study of frequent SA.
Frequent sickness absence
Definition of frequent sickness absence
Sickness absence (SA) refers to a leave from work due to any (work-related as well as non-workrelated) illness or injury. OHSs in the Netherlands record SA from the first day of SA to the day of
return to work, based on information from the employer.
The most common definition of frequent SA is, in practice, 3 or 4 spells in a year, irrespective of
length. Like most OHSs in the Netherlands, ArboNed also uses this definition. In 2008, Koopmans
et al. [1] published an article including frequent absentees as a subgroup, defining frequent SA
as 4 or more spells per year. Among a population of 53.990 employees, they found that 39% of
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employees with frequent SA (n=4126) had frequent SA in the following year, and 61% within 4
years. They also found that 19% of employees with frequent SA had long-term SA in the follow-up
year, and 50% within 4 years. Unpublished data from Koopmans et al. also showed that 50% of
employees with 3 or more spells developed long-term SA within 4 years. More recent research
[2,3] has used the definition involving 3 spells per year. As more employees have ≥3 spells per
year, rather than ≥4 spells, and without a clear difference in long-term SA, we decided to use
≥3 spells per year as the definition of frequent SA. In the literature, frequent SA is sometimes
divided into subgroups: frequent SA with only short spells (e.g. 1 day-1 week), or frequent SA
with at least one spell lasting a longer period of time (>1 week) [1,4].

1

Consequences of frequent sickness absence
For employers, frequent SA interferes with work schedules and work organization. Failure to
immediately replace an employee with SA with another qualified person may lead to production
loss and to increased work load for the remaining employees. In today’s specialized working
environment, even timely replacement cannot prevent production loss, as a replacement
employee must still learn and adapt to the procedures of the organization. Moreover, loss of
continuity may lead to loss of quality in services as well as increased costs for employers. This
holds especially in countries where employers are burdened with financial compensation of SA,
as they must pay both the replacement and the employee on sick-leave. In the Netherlands, the
costs related to frequent SA are at least 100 mln Euro per year (123 mln US Dollar) [5].
For employees themselves, frequent SA can affect social relations at work and potentially deepen
feelings of distrust and blame among colleagues [6]. An additional problem for employees is the
increased risk of long-term SA [1,7]. Long-term SA may distance employees from the workplace
and may result in social isolation and poverty [8]. Employees with frequent SA are also at
increased risk of dismissal [7,9].
Frequent sickness absence in the Netherlands
Frequent SA is not an indicator registered on a national or international level. Data from ArboNed,
covering about 600.000 employees, show that 6.23% of the employees had frequent SA (i.e. ≥3
spells per year) in 2013, 5.58% in 2014, 5.76% in 2015 and 6.07% in 2016. Most of the frequent
absentees had 3 spells in a year. The percentages of employees with exactly 3 spells per year
in these years were resp. 3.82%, 3.48%, 3.65% and 3.55%. The mean percentage of employees
with exactly 4 spells was 1.5% and the mean percentage of employees with ≥5 spells per year
was 1%. Figure 1 provides an overview.

11
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Chapter 1
Figure 1. Percentage of employees with frequent SA in a Dutch OHS population, 2013-2016

Theoretical background
Factors associated with frequent sickness absence
Earlier research indicated that poor health, poor working conditions, high physical and mental
workload, female gender, high alcohol consumption and smoking were related to a higher SA
frequency [10]. High job resources, good working relations, motivation (‘work pleasure’), older
age, being married, having a satisfactory private life and a higher education level were associated
with a lower SA frequency. Other studies found that poor health and chronic diseases were
related to a higher SA frequency [11-13]. Von Thiele et al. reported that poor work characteristics
– poor physical work environment, high physical load, low support and low influence at work –
were related to a higher SA frequency [14].
Theoretical framework
No specific theoretical models of frequent SA exist, neither for its determinants nor for
interventions to reduce it. The Job Demands-Resources (JD-R) model includes SA frequency
as one of its potential outcomes [15,16]. The JD-R model assumes that working conditions vary
across organizations and occupations. Two specific sets of working conditions – job demands and
job resources – can lead to job strain (burnout) and betterment (work engagement). Examples
of job demands are work pace, emotional demands and work-home interference. Examples of
job resources are feedback, learning opportunities, supervisor support, co-worker support and

12
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autonomy. The JD-R model posits a health impairment process [17], in which chronic high job
demands lead to burnout and long-term SA [18-21]. Burnout can lead to health problems such
as depression, cardiovascular diseases, and psychosomatic complaints [22]. Chronic low job
resources are associated with poor work engagement, and both frequent and long-term SA
[16,18,23]. This is called the motivational process. Figure 2 shows the JD-R model in relation to
sickness absence, based on Bakker et al. [17] and Schaufeli et al. [16,24].
Figure 2. Theoretical framework: the Job Demands-Resources model and frequent sickness absence
(based on Bakker [17], Schaufeli [16,24])

1

The JD-R model was used as theoretical framework for this PhD thesis; it is a broad concept,
including work characteristics and it is related to SA frequency. This makes the JD-R model
suitable as an entrée for intervention possibilities for both employers and employees, to reduce
SA frequency.
Interventions to reduce frequent sickness absence
Interventions to reduce SA take place in the context of a country’s social security and occupational
health system. A country’s social security system influences sickness absence. Dutch employers
are responsible for return to work for at least the first two years of sickness absence. Employers
must pay at least 70% of an employee’s income, irrespective of the cause: i.e., even in the event of
non-work-related sickness absence. Organizations are obligated to have a contract with an OHS
or an occupational physician. Under the Gatekeeper Improvement Act [25], a sick-listed employee

13
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must consult an occupational physician within 6 weeks after calling in sick. The occupational
physician certifies sickness absence and gives advice about work accommodation and (gradual)
return to work.
Practice: Management of frequent sickness absence in the Netherlands
Although there are legal possibilities to use financial incentives to reduce (frequent) SA, most
organizations continue to pay a salary as of the first SA day. As a result, in most cases no direct
financial stimulus exists for the employee to go to work when feeling ill. The employer has several
options: a discussion with the employee to stimulate reduction of frequent SA, guidance towards
a job termination, or a request for support by the OHS.
In the Netherlands, OHSs tend to advise an active approach on the part of employers. The term
‘frequent verzuimgesprek’ is a common Dutch expression for managers, meaning ‘frequent
SA conversation’. The goal of this conversation between employer and employee is to discuss
the employee’s frequent SA spells, the manager’s concern that these are problematic or
unacceptable, and his/her desire to see a reduction in their frequency. Such conversations easily
convert into discussions on the frequency, the (medical or non-medical) reasons behind the SA
spells, and whether SA was actually necessary. Many OHSs train managers to conduct these
often difficult conversations, including a focus on solutions needed to change the frequent SA
pattern. Many OHSs also offer support by a social worker in cases of psychosocial problems or
consultations with the occupational physician.
Research
To date, intervention studies with SA frequency as an outcome measure are scarce, and none
focus specifically on employees with frequent SA. Kant et al. [26] studied the effect of a structured
early consultation with the occupational physician to reduce SA among office workers at high risk
of long-term SA. Outcomes were SA duration and SA frequency. Duijts et al. [27] examined the
effect of preventive coaching on SA duration and SA frequency in employees at risk of SA due to
psychosocial health complaints. Both Kant and Duijts reported reduction of SA frequency over
time, through an intervention based on consultations with occupational health professionals.
However, despite large study groups they found no significant effect on SA frequency after a
12- months follow-up period [26,27].
As coaching and personal consultations are time consuming (and therefore expensive), during
the last 10 years an increasing number of e-health tools have been developed, focusing on
outcome measures such as health [28-31], lifestyle [32,33], and psychological health and well-
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being [34,35]. However, in the field of occupational health relatively few e-health studies have
focused on SA as outcome measure. Beiwinkel and colleagues tested a 12-week e-health program
and compared the results with those of a waiting-list control group that received written psychoeducation. Although both groups showed a high reduction in SA frequency (intervention group
67% and control group 83%), no statistical difference in SA frequency was found between the
groups [36]. Through an internet-based problem-solving training Ebert et al. [37] found a
reduction in depressive symptoms among a group of teachers, but no difference between the
intervention and control groups on the secondary outcome measure self-rated absenteeism.
Other studies showed that a self-guided internet-based stress management intervention resulted

1

in a significant reduction of perceived stress in a group with increased stress, but no reduction
in absenteeism [38-40].
In this PhD project an e-health intervention was developed, based on the JD-R model, and tested
for its effectiveness in reduction of frequent SA (primary aim), total SA days, burnout and increase
of engagement and work ability (secondary aims).
Thesis aims and research questions
The overall aim of this thesis is to increase scientific knowledge on frequent SA. The first aim
of this thesis was to examine the factors associated with frequent SA (chapters 2 and 3). The
second aim was to investigate which employees with frequent SA will develop long-term SA
in the future (chapters 4 and 5). The third aim was to evaluate a novel e-health intervention to
reduce SA frequency among employees with frequent SA (chapter 6).
Research Questions
1.

Which factors are related to frequent sickness absence? (chapter 2)

2.

Is work ability associated with both frequent and long-term sickness absence? (chapter 3)

3.

Which factors are associated with future long-term sickness absence among employees
with frequent sickness absence? (chapter 4)

4.

Can we discriminate frequent absentees at risk for long-term sickness absence from frequent
absentees who are not at risk of long-term sickness absence? (chapter 5)

5.

Is a new e-health intervention tool effective in reducing sickness absence frequency among
employees with frequent sickness absence? (chapter 6)

15
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Thesis outline
This thesis consists of seven chapters, of which this introduction is the first. Chapter 2 presents the
factors related to frequent SA, reported by frequent absentees in a focus group study. Chapter
3 examines the associations between work ability and frequent SA with spells <2 weeks, and
frequent SA including spells ≥2 weeks (combined SA), using a multinomial cross-sectional
regression analysis. The association between work ability and long-term SA is also investigated.
Chapter 4 describes the result of a systematic review conducted to identify factors associated
with future long-term SA among employees with frequent SA. Chapter 5 describes the results of
two prediction models developed to identify those frequent absentees at risk of future long-term
SA. In chapter 6 the effectiveness of a novel e-health intervention on frequent SA in a randomized
controlled trial (RCT) is examined. The intervention consisted of web-based personalized
feedback on an extensive questionnaire and was used as a stand-alone tool or in combination
with a consultation with an occupational physician. Secondary outcome measures are total
SA days, burnout, engagement, and work ability. Chapter 7 is a general discussion of the main
findings of this thesis and the methodological considerations and presents recommendations
for occupational health practice, management and future research.
Overview of research studies
Table 1 provides an overview of populations, sample size, design, independent factors and
outcome measures of the studies by chapter.
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6: Effect of an e-health
intervention to reduce
sickness absence frequency
among employees with
frequent SA: RCT

systematic review
5: Predicting long-term SA
among employees with
frequent SA

4: Factors associated with
future long-term SA among
frequent absentees: a

Chapter
2: Focus group study
exploring factors related to
frequent sickness absence
3: Associations of work ability
with frequent and long-term
sickness absence

Dutch employees
with frequent SA

82

3563

3660

Dutch employees
from various
economic settings

Dutch employees
with frequent
SA from various
sectors

n
15

Population
Dutch employees
with frequent SA

Table 1. Overview of chapters and studies

RCT

Longitudinal
cohort study

Systematic
review

Design
Focus group
study, 3 focus
groups
Cross-sectional
study

Intervention
study among 21
organizations

OHS,
occupational
health survey

OHS,
occupational
health survey

Setting
Focus groups

Work ability
Work ability dimensions

Age
Gender
Education
Marital status
Psychosocial work
characteristics
• Burnout
• Work engagement
• Prior long-term SA

•
•
•
•
•

Subject of research

•
•

Independent variables
Subject of research

• SA frequency
• Total SA days, work
ability, burnout,
engagement

• Long-term SA ( ≥ 42
consecutive days)

Frequent SA
Long-term SA ( ≥ 2
weeks)
• Combined frequent and
long SA
• Long-term SA ( > 1
week)

•
•

Dependent variables
• Frequent SA
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Abstract
Introduction: Research investigating frequent sickness absence (3 or more episodes per year) is
scarce and qualitative research from the perspective of frequent absentees themselves is lacking.
The aim of the current study is to explore awareness, determinants of and solutions to frequent
sickness absence from the perspective of frequent absentees themselves.
Methods: We performed a qualitative study of 3 focus group discussions involving a total of 15
frequent absentees. Focus group discussions were audiotaped and transcribed verbatim. Results
were analyzed with the Graneheim method using the Job Demands Resources (JD–R) model as
theoretical framework.
Results: Many participants were not aware of their frequent sickness absence and the risk of
future long-term sickness absence. As determinants, participants mentioned job demands, job
resources, home demands, poor health, chronic illness, unhealthy lifestyles, and diminished
feeling of responsibility to attend work in cases of low job resources. Managing these factors
and improving communication (skills) were regarded as solutions to reduce frequent sickness
absence.
Conclusions: The JD–R model provided a framework for determinants of and solutions to
frequent sickness absence. Additional determinants were poor health, chronic illness, unhealthy
lifestyles, and diminished feeling of responsibility to attend work in cases of low job resources.
Frequent sickness absence should be regarded as a signal that something is wrong. Managers,
supervisors, and occupational health care providers should advise and support frequent
absentees to accommodate job demands, increase both job and personal resources, and
improve health rather than express disapproval of frequent sickness absence and apply pressure
regarding work attendance.
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Introduction
Long-term sickness absence and return to work are widely researched topics in occupational
health care. By contrast, frequent sickness absence has scarcely been investigated. Long-term
sickness absence is associated with severe illness or medical conditions that fail to recover [1].
Frequent absence, on the other hand, is often considered by researchers to be a psychological
phenomenon, driven by motivational or behavioral processes [2-4], although this view is not
conclusive [5,6]. Frequent sickness absence disturbs work schedules, affects social relations at
the workplace, and may deepen feelings of distrust and blame among colleagues [7]. In addition,
frequent sickness absence may also be a risk factor for long-term sickness absence and work
disability [8,9]. Koopmans et al. reported that 50% of employees who had four or more sickness

2

absence episodes with a duration <6 weeks in a baseline year experienced long-term (≥6 weeks)
sickness absence in the following four years [8]. Other studies have defined frequent sickness
absence as three or more sickness absence episodes in a year [10,11].
Minor morbidities such as upper respiratory infections and gastro-intestinal problems are the
most commonly self-reported diagnoses among frequent absentees [12]. The mild nature of
these complaints leaves an employee a certain latitude to decide whether to call in sick or go to
work. Johansson and Lundberg reported that going to work when ill depends on attendance
requirements. In women, sickness attendance was also associated with low adjustment
latitude, defined as the possibility to accommodate work to health complaints [13]. Attendance
requirements and adjustment latitude depend on psychosocial working conditions. There is
a large body of evidence that psychosocial working conditions are associated with sickness
absence.
In the Netherlands, the Job Demands-Resources (JD-R) model is widely used (in organizational
psychology and occupational health) to describe psychosocial working conditions [14]. The JDR model is an alternative of Karasek’s Job Demands Control model and more comprehensively
captures the factors that play a role in employee well-being. The model originally contained only
issues related to job demands (e.g. workload, emotional demand and work-home interference)
and job resources (e.g. social support from a manager or colleagues, autonomy, opportunities
to learn and feedback). Home demands and resources were later added. Burdensome domestic
roles and stressful life-events are examples of home demands and support from family and
friends are examples of home resources [15]. Personal resources such as self-efficacy, self-esteem
and optimism have also been added to the model [16]. A study by Schaufeli and colleagues
showed that increased job demands were associated with longer duration of sickness absence,
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while decreased job resources were associated with a higher frequency of sickness absence [4].
High home demands increase sickness absence duration and frequency, whereas home resources
decrease these factors [6]. Over time, personal resources reinforce job resources [17] and buffer
the adverse health effects of job demands [18]. Job resources drive the motivational process.
Job resources can satisfy psychological needs such as autonomy and relatedness, consequently
enhancing motivation for work [4,19,20].
The aim of the present study is to explore frequent sickness absence from the employee’s
perspective by using a focus group design. We address the following issues:
•

Awareness of being a frequent absentee and having a risk of long-term sickness absence

•

Determinants of frequent sickness absence

•

Solutions to reduce frequent sickness absence

•

Ideas and beliefs of frequent absentees may provide clues for further research and
interventions aimed at reducing the frequency of sickness absence

Methods
For this qualitative study, we used focus groups to gather information and share perspectives,
without the prerequisite to reach consensus [21]. Three focus groups met in April 2012 made
up of employees who had had three or more sickness absence episodes in the previous year,
irrespective of duration of or reason for the sickness absence. The Medical Ethical Committee
of the University Medical Center Groningen granted ethical clearance for this focus group study
(reference METc2012.041). All participants provided informed written consent to participate in
the study.
Participants
For this study, we contacted 16 large (i.e. staffing more than 100 employees) organizations in the
Dutch province Friesland, all clients of ArboNed, a large Dutch occupational health care provider.
Eleven companies, staffing a total of 3399 employees agreed to participate. In the participating
companies, 309 employees (9%) were frequent absentees in the sense that they had had three
or more sickness absence episodes in the past year. We assigned random numbers to these
frequent absentees, using random number tables, and ranked them by increasing number. To
ensure employee privacy and facilitate open group discussions, from any particular company we
included only one employee in a focus group. The first researcher (AN) phoned the employees

26

16196_Annette Notenbomer_BNW-proef.indd 26

14-4-2019 16:30:24

Focus group study exploring factors related to frequent sickness absence

by order of rank to invite them for the study. Employees were contacted until 21 agreed to
participate.
Five participants cancelled just before the focus group meeting took place because of medical
treatment, family reasons and fear of talking about private matters; one participant did not show
up. The remaining 15 employees participated in one of three focus groups (N=6, N=4, N=5).
Focus group method
The groups were led by the same independent moderator, a psychologist experienced in groups
discussions in corporate settings. None of the participants had had contact with the moderator
before the meeting.

2

The focus groups met in a conference room at ArboNed. Participants signed informed consent
forms before the group started. They only received reimbursement for travel costs. The
moderator introduced the topic of frequent sickness absence and explained that he wanted
to learn as much about the views and opinions of the participants as possible, all of whom had
been absent three or more times in the previous year. He then started an introduction round,
asking each participant to tell something about himself and his work, thereby getting them
used to speaking up in the group.
During the focus group discussion, the moderator adhered to the structured interview schedule
(Table 1). First he asked the participants about their awareness of being frequent absentees and
their considerations about reporting sick. The key questions addressed the determinants of
frequent sickness absence, solutions to reduce frequent sickness absence and awareness of the
risk of long-term sickness absence. Open questions were used to get unprejudiced information
and followed up by additional cues to adhere to the interview schedule. We took these cues
from the JD-R model, used as the framework for our study, but we also allowed room for other
themes not yet included in the JD-R model. To prevent intellectualized answers [21] , we asked
participants not only to reflect on reasons for their own pattern of frequent sickness absence, but
also 1) to project their own feelings when asked to give their general reasons for frequent sickness
absence, 2) to explain what they felt was needed to influence frequent sickness absence and 3)
to express explicitly what they needed from others. On top of that three additional statements
were used to trigger further responses (Table 1). The question on awareness also provided clues
to the underlying processes leading to frequent sickness absence. The moderator observed
subjects’ level of participation and invited those who did not spontaneously join in to speak up,
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thereby ensuring that everyone had a say in the discussions. Each focus group meeting lasted
two hours with a short break.
Table 1. Introduction, key questions and statements in chronological order
Introduction
We would like to get your help as an expert: you all called-in sick at least 3 times last year.
Key questions

Probe

What is the reason for people to be relatively

Motivation, lifestyle, behavior, self-efficacy,

often absent, and how is this for you?

upbringing, private issues, work/private
interference, work situation, culture, health,
adequate medical diagnostics/therapy.

How can people influence the frequency of
sickness absence, and what do you need?

Communication with manager about working
conditions, lifestyle, balance, smart(er) working
(body/mind), visit to GP or occupational physician.

What do people need from others to prevent
calling in sick, and what do you need?

Support at work from colleagues, manager,
accommodated work, support at home, adequate
medical help.

Statements
People who are frequently absent take insufficient
care of their health

Feeling/intuitive opinion. In case of sufficient
attention for own health: is this adequate
attention on health, health-promoting (work
posture, self-management, health management,
patient compliance, optimal medication.

I would like to be on sick- leave less frequently

Why?

I would like help to get be in control of the
frequency of my sickness absence. And what
would you say if we changed the question into: I
would like to be more in control of my health?

How? For example online tools, feedback, advices,
occupational physician, other?

Key question
Scientific research has proven that 50% of
frequent absentees will become long-term
absentees within four years. How do you relate
to that?

Data analysis
The focus group discussions were audio-taped and transcribed verbatim. The first researcher
made field notes and after each session checked notes with the moderator. We analyzed the
qualitative data using the Graneheim method [22]. First we identified meaning units from the
fully transcribed focus groups and put them into the analysis. Then, three researchers (AN, CR
and JWG) independently translated the meaning units into condensed meaning units. We then
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compared the condensed meaning units and discussed differences to reach consensus. Next
we translated the condensed meaning units into codes. During this process, we frequently went
back to the transcripts and sometimes the audiotapes, to ensure that the themes reflected actual
data instead of researchers’ interpretation. We used the expanded JD–R model as a theoretical
framework to structure the codes into themes. Codes that did not fit into the expanded JD–R
model were acknowledged as separate themes.

Results
The participants (10 men, 5 women) had a mean age of 48.6 years and were permanently
employed in various jobs ranging from production workers to professionals (e.g. technicians

2

and teachers).
Awareness
Before the study, many participants were not aware that they were frequent absentees. Some
were not interested in how often they reported sick, while others had been made aware of their
frequent sickness absences by their manager or colleagues. Most participants seemed to feel
a need to explain their frequent sickness absence and when asked about their awareness of it
they spontaneously mentioned medical reasons or complaints.
The participants could hardly believe that frequent sickness absence posed a risk for future
long-term sickness absence, even though some of them were already long-term sick-listed. The
long-term sick-listed participants did not consider themselves as being on sick-leave when they
were (partially) working in accommodated tasks: “I have never thought about long-term absence,
I already work six hours a day” (note author: in accommodated tasks). Most participants believed
that they would not become long-term absentees within the next few years: “I can’t imagine
myself to be on long-term sick-leave in the future, however, I can imagine this happening to people
who overexert themselves for too long”. The focus group discussions stimulated reflection on the
part of some participants, whose previous unawareness was replaced with new insights: “I can’t
imagine myself calling-in sick for a long period of time within the next four years, however, we have a
lot in common, we all want to do a lot of things, and we have to be aware where the boundaries are”.
One participant regarded the information on the relationship between frequent and long-term
sickness absence as a signal: “frequent sickness absence is a signal for me to take action; I want to
avoid belonging to those who become long-term sickness absentees”.
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Determinants of frequent sickness absence
The participants mentioned several job demands, such as work pressure (“we do the same work
with fewer colleagues”, “work pressure, preventing functioning well in your job”) and a misfit between
job and person (“when your work doesn’t fit, you experience work stress instead of work pressure”) as
reasons for frequent sickness absence. One participant could no longer deal with irregular work
shifts: “it becomes more difficult (over the years) to have different working rhythms over the course
of a few days”. One participant with migraine mentioned that the workplace was too warm. For
some participants, job demands exceeded their capacity to work, leading to not feeling well
and problems with work functioning, which in turn led to frequent sickness absence: “work
has become more burdensome, it starts pressing on you. When it presses too much, you get flu-like
symptoms”, “you try and try. At a certain point in time your body stops functioning and it is over”, “I
have a very intensive job, leading to mental overload, I then have the tendency to take a break from
work”, “I am not sure how long I can do this. The work is very intensive. Last summer my brain was in
overdrive for 3 quarters of an hour after I arrived home, before I started to calm down. My body didn’t
want to calm down. I cannot manage (my job) any more”, “too much external pressure, making it
impossible for me to function any more”. In other cases a chronic disease reduced the capacity
to work, leading to frequent sickness absence when job demands were not adjusted to the
lower work capacity. A participant with arthrosis in combination with a physically demanding
job said: “for me it is subsequent, sick, trying again, sick again, trying again, sick again”. This had
led to long-term sickness absence from his own job and working in an adjusted job. In a case of
breast cancer: “I had breast cancer twice, and was out of work for half a year, in between I had several
reconstructions and follow-up operations”.
Besides job demands, some participants mentioned a combination of job and home demands
as determinants of frequent sickness absence: “the combination of having to push yourself to the
limit at work and something going on at home” or “bad atmosphere at work combined with a busy
private life”, “the combination of a family and work is more demanding, society has become more
demanding. I have various additional functions. Nowadays, I really have to plan for a weekend off”.
Participants also mentioned that young women would be inclined to report sick when having
sick children at home.
Some participants lamented that low job resources, particularly low social support at the work
place (e.g., “my manager shows no understanding”, “problems with your manager”) caused negative
emotions and distance from the work place, resulting in more frequent sickness absence. Two
groups discussed this extensively, including their inability to change the situation. One participant
even stated that his last sick-leave was a protest: “the management style makes it easier for me to
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call-in sick, the last time I reported sick was a silent protest”. He was thinking as follows: “because
I am fed up with the leadership style at my work, then I thought, when you (management) think to
do it that way, then tomorrow I am sick for a day”. He had tried previously to get issues discussed.
He stated that you have to be self-critical and expressed a need for taking responsibility (to
get issues discussed). When this was not successful, he called-in sick as a silent protest. It was a
compromise at that moment: “from my heart I would say, quit your job, leave such management,
on the other hand, I know I will get other problems: financially or having difficulty finding another
job” (close to home). Another participant had had collisions with his HRM manager the previous
year: “I didn’t like it at all; possibly that makes that I call in sick more easily when I feel sick and have
to vomit”. When asked for the relationship between bullying, rivalry, divide and conquer policy
and frequent sickness absence, we got a literal statement on lowering barriers: “the barrier, the
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responsibility that you have at first, decreases a lot”. Others also mentioned changed personal
attitudes in response to low job resources as a determinant of frequent sickness absence: “I had
a high feeling of responsibility, but that has changed; I now feel less committed to my organization”,
“it is less difficult to call in sick when you feel less social responsibility”. These changes in personal
attitudes had taken place in response to issues at work that the employees could not influence.
In contrast to job resources, neither a lack of home nor personal resources were mentioned as
reasons for frequent sickness absence.
Apart from demands and resources, lifestyle and health were mentioned as determinants of
frequent sickness absence: “I have a low back problem due to a lack of exercise… I am frequently
ill because of too little exercise”, “some people at my work use alcohol and are frequently absent on
Monday mornings” or “I have colleagues who would be absent less frequently when they lived a
healthier and more regular life”.
Furthermore, chronic health problems were stated as a reason for frequent sickness absence.
Some participants suffered from arthrosis, asthma, breast cancer or medically unexplained
symptoms. Migraine and liability to catch things were also mentioned.
Solutions to frequent sickness absence
Some participants had taken action to improve their health and prevent frequent sickness
absence, for example by reducing job demands (e.g., “I work less”, “I quit shift work to get better
sleep at night”, “I currently have accommodated work”). In all focus groups participants expressed a
wish for more job resources, getting more support and feedback from the manager or colleagues:
“respect from manager”, “openness amongst colleagues, then I would be less concerned about people
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gossiping behind my back”, “a pat on the back helps”. A clear reference was made to decision
latitude and to resources that form a barrier to call in sick: “feeling appreciated can change the
balance between staying at home or going to work”. One person was preparing a change of jobs
because of disrespectful behavior on the part of colleagues: “I am doing a study to be able to get
another job in the future”. Some participants saw possibilities to improve job resources: “you have
to put things forward for discussion”, “support from your boss is important, but you have to help the
boss in order to get that support”. Higher job resources were thought important for improving
personal resources and vice versa: “looking for solutions on how to make things work is easier when
you are approached in a positive way; this makes you want to work”.
The participants stated that communication (skills) help to reduce frequent sickness absence: “I
arranged a meeting with my manager (to change shift work)”, “learning communication techniques
from a company social worker has helped me to focus on solutions in discussions with my manager”,
“frequent sickness absence conversations may be a good way to trigger people”. Some participants
valued home resources to reduce frequent sickness absence: “my partner helps me to finish the
working week and come back home (also psychologically)”.
Focus group participants had mixed opinions about the importance of changing lifestyle. Some
thought that improving lifestyle would reduce the frequency of sickness absence: “I have to do
sports to clear my head, wearing myself out, that works, then you feel happy, then you get energy to go
on”, “not going out every weekend; when I have had many parties in a weekend everything goes more
slowly”, “you build reserves when you live in a relaxed way, also in your private life”, “when something
happens, you start living more healthily, in order to get stronger”, or “I am convinced that healthy
food helps preventing illnesses”. Others stated that lifestyle changes would not reduce frequent
sickness absence: “a good lifestyle doesn’t necessarily prevent a chronic disease”, “lifestyle doesn’t
prevent frequent absences because of migraine”, “since I quit smoking, I am sick more often, despite
the idea that to stop smoking and exercise more frequently would increase my physical condition and
improve my health”. Most focus group participants wanted control over their medical situation
and sought help: “I want to look for adequate help myself”, “I would like to get help when selfmanagement fails”. Some mentioned current medical and psychological support as solutions to
reduce frequent sickness absence: “I looked for psychological help”, “the last time I visited the general
practitioner, I urged him to help me and he sent me to a good internist”, “an occupational physician
helped me to structure things very clearly, this helped me a lot”, “recognition and acknowledgment
from a specialized clinic helped me a lot”. Some participants felt frustrated when medical doctors
could not make a clear diagnosis and saw no treatment opportunities.
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In response to the statement ‘I would like to be on sick-leave less frequently’, some participants
reported that they were not interested in reducing their sickness absence frequency: “I doubt
whether it is necessary to reduce my sickness absence frequency”, “I am already infrequently on sickleave”. Other participants considered frequent sickness absence as a pattern they would like
to change. Many wished to feel healthier: “I would like to be on sick-leave less frequently because
that would mean I felt better”. However, the statement that frequent absentees might not take
good care of themselves went too far: “you do not report sick on purpose”, “you can’t manage your
health”, “I do sports and eat healthily, but still I often have to call in sick”. There was, however, some
room for doubt: “an accident happens, but you can influence your lifestyle”.

2

Discussion
This focus group study showed that many participants were not aware of their sickness absence
frequency and almost none of them believed they were at risk of long-term sickness absence
in coming years. Frequent absentees mentioned high work and home demands and low job
resources as determinants of frequent sickness absence. High job demands led to frequent
sickness absence when they surpassed a subject’s capacity. Low job resources led to a reduced
feeling of responsibility for work, lowering the barrier to report sick. Additionally, an unhealthy
lifestyle, poor health, and chronic illness were regarded as determinants of frequent absence.
Although participants put various reasons for frequent absence outside themselves, they wanted
to take a role in seeking solutions for the problem. Possibilities for prevention of frequent sickness
absence were sought in reducing job demands, increasing job resources, fair communication
with the manager and colleagues, better balance between job and home demands, and
improvement in health status and lifestyle (albeit not unequivocal). In settings where sickness
absence management was poor, employees felt no need to do something about their frequent
absence, although they did wish to improve their health.
Determinants of frequent sickness absence and solutions
The focus group participants attributed their frequent sickness absence to both high job
demands and low job resources. Previously, Notenbomer et al. reported a relationship between
frequent sickness absence and work ability in relation to the demands of the job; this also
supports a relationship between job demands and frequent sickness absence [23]. Schaufeli et
al., however, reported that low job resources, rather than high job demands were associated with
more frequent sickness absence [4]. Possibly, the different results concerning job demands can be
explained by differences in study design (qualitative versus quantitative) and study population:
Schaufeli and colleagues investigated managers, whereas the participants in our study were
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employed in various jobs, with other kinds of demands than those of Schaufeli’s managers. They
investigated only workload, emotional demands and work–home interference as job demands,
while participants in our study also mentioned shift work or climate problems as job demands.
Some of our participants also mentioned physical demands like standing for a long time.
Some participants, in dialogue with their managers, had already taken steps to reduce job
demands by making accommodations in their work. They were more optimistic about their
future at work and about future sickness absence than those who were still struggling with job
demands and saw no way out of their work situation. Failure to reduce job demands may be due
to lack of personal resources which are known to attenuate job demands [18], work situations
that are difficult to solve, inadequate coping strategies or poor skills in solving problems.
Our findings corroborate the relationship between low job resources and frequent sickness
absence. We found that frequent absentees reported low support, especially from management,
as an important determinant of frequent sickness absence; this is in line with the results of
Schaufeli et al. Niedhammer et al. also found that low levels of support at work increased the
number of spells, albeit only in men [24]. Low managerial and co-worker support reduced the
barriers to report sick; this is in line with the JD-R model, which stipulates that decreasing job
resources may reduce an employee’s motivation for work [4]. Participants in our study mentioned
a change in their personal attitude in response to low job resources where they used to feel
more responsibility. A change in personal attitude seems, however, to be reversible: participants
stated that appreciation from a manager would help them to decide to come to work even when
they did not feel very well. Here lie possibilities for effective interventions by managers. This is
especially important, as many focus group participants found it difficult to increase job resources
themselves, and concluded that communication (skill) was required to improve job resources.
As both job demands and job resources can underlie frequent sickness absence, managers need
more in-depth discussion about job demands in relation to work capacity and potential low
job resources. A personal talk between a manager and employee with the JD-R model in mind
can lead to more fitting solutions, such as increasing job resources, adapting job demands to
remaining work capacity or possibilities to increase work capacity in future. Addressing job
resources in team meetings can also help.
Participants saw a link between lifestyle, health and frequent sickness absence, but they found
it difficult to change or to continue a changed lifestyle, even when they were interested in
improving their health and felt beneficial effects from such changes. Most participants had given
up efforts to change their lifestyle.
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Many participants when asked about awareness of their high sickness absence frequency focused
on the medical reasons for their symptoms. They had been looking for a cure, reduction of or
explanation for their complaints. If a cure was not possible, they at least needed to know that they
had been thoroughly checked and to be assured that nothing was seriously wrong with them.
Some participants felt better merely because medical doctors were understanding and listened
to their story. Others were frustrated when doctors did not understand or could not help them.
This finding is relevant for physicians. They could take complaints seriously, without medicalizing
symptoms and signs. Previous studies have proven that there is a relationship between frequent
sickness absence and poor health [6,25], underpinning the feeling of participants that they
need a thorough check. Roskes et al. reported that patients with a chronic illness had more
frequent sickness absences [26]. Our participants also thought that a chronic condition was a

2

determinant of frequent sickness absence. This emphasizes that poor health may not only be
the result of a mismatch between demands and work capacity, but in itself is a cause of frequent
sickness absence. Medical reasons should therefore not only be seen as potential justifications
for frequent sickness absence, but should in themselves be taken seriously. An occupational
physician can help to determine the influence of medical reasons on frequent sickness absence
and check if suitable medical help has been established.
Study strengths and weaknesses
To our knowledge, this is the first focus group study to explore the ideas and thoughts of frequent
absentees about their sickness absence. We recruited employees from various economic sectors
and occupations and ensured the privacy and confidentiality of group discussions by including
only participants employed at different companies. Because the focus group moderator was
new to the subject and to the participants, group discussions were unprejudiced and open. The
moderator ensured contribution by all participants by starting with an introduction round to
accustom all participants to talking in the group, and by asking for opinions and ideas when a
participant did not spontaneously join the discussion.
The participants came from organizations staffing >100 employees in the province of Friesland.
Employees working in larger organizations might have different views on frequent sickness
absence than those working in small businesses where sickness absence threatens staffing levels
and, therefore putting greater pressure on employees to attend. Thus, we may not have heard
all possible reasons for frequent sickness absence. However, the aim of this qualitative study was
to gain insight into the thoughts and beliefs of frequent absentees and the frequent sickness
absence itself instead of finding general characteristics that apply to the workforce.
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The results of this study should be validated by further quantitative research in larger working
populations. It would be interesting to investigate whether increased awareness of frequent
sickness absence reduces its frequency as well as the risk of future long-term sickness absence.
Further research on the effects of both job and home demands and resources as well as personal
resources could provide clues for interventions to reduce or prevent frequent sickness absence.
Conclusions
The JD–R model provided a framework for determinants of frequent sickness absence and
solutions to reduce its frequency. Additional determinants that did not fit into the JD-R model
were poor health, chronic illness, unhealthy lifestyles, and diminished personal attitudes.
Reduction or accommodation of job demands and improvement of job resources were
considered solutions to reduce frequent sickness absence. Focus group participants thought
that improvement of job resources would be difficult and require good communication skills
on the part of employees. It would be the task of managers to raise this issue in team briefings
and personal talks.
We propose that frequent sickness absence should be regarded as a signal that something is
wrong. Managers, supervisors, and occupational health providers should advise and support
frequent absentees to accommodate job demands, improve job and personal resources, and
improve health rather than express disapproval of frequent sickness absence and apply pressure
on frequent absentees regarding work attendance.
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Abstract
Background: Reduced work ability is related to long-term sickness absence. The relationship
between work ability and frequent sickness absence has not previously been investigated. It is
important to distinguish between frequent and long-term sickness absence as they are outcomes
of different processes.
Aims: To investigate the associations of work ability with frequent short-term (three or more
episodes lasting <two weeks in the past year), long-term (one or more episodes lasting at least
two weeks in the past year), and combined (frequent and long-term) sickness absence.
Methods: In 2010–2012, we invited employees working in different economic sectors to complete
a postal questionnaire measuring work ability using the work ability index (WAI). We compared
the WAI scores in employees with frequent, long-term, and combined sickness absence with the
scores in employees without such sickness absence by multinomial regression analysis.
Results: Of 6682 invited employees, 3660 employees (55%) completed the questionnaire. Mean
(standard deviation) WAI scores were 41.2 (3.4), 39.4 (3.9), 37.2 (5.2) and 43.2 (2.7) in employees
with frequent, long-term, combined sickness absence, and neither frequent nor long-term
sickness absence respectively. WAI scores were negatively related to frequent (odds ratio
[OR]=0.85; 95% confidence interval [CI] 0.82–0.88), long-term (OR=0.79; 95% CI 0.75–0.82), and
combined sickness absence (OR=0.74; 95% CI 0.71–0.77).
Conclusion: Self-reported reduced work ability is associated with both frequent and long-term
sickness absence, suggesting that frequent sickness absence is not only driven by motivational
processes.
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Introduction
Sickness absence is a substantial problem for employers and employees. For employers, frequent
short-term absences interfere with work schedules and organization. Long-term sickness absence
necessitates the replacement of absent employees or additional work by the remaining staff.
For employees, long-term sickness absence distances them from the workplace and may result
in social isolation and poverty [1]. Frequent sickness absence affects social relations and may
deepen feelings of distrust and blame among colleagues [2]. Also, frequent absentees are more
likely to be dismissed than employees who rarely take sick leave [3,4]. Schaufeli et al. observed
that long-term and frequent sickness absence are outcomes of different processes [5].
Frequent sickness absence is defined as taking sick leave three or more times a year [6,7].
Psychological studies of sickness absence provide two theories explaining why some employees

3

frequently report sick [5,8]. The motivational theory suggests that employees, particularly those
lacking job satisfaction and organizational commitment, call in sick to escape from or protest
against poor work circumstances [7-11]. The behavioural theory states that frequent sickness
absence is a coping mechanism to deal with stressful work demands [5,8,12,13]. The ability to
cope with work demands depends on an employee’s health and psychological resources. The
Finnish researchers Ilmarinen and Tuomi have integrated health, resources and coping with work
demands in the concept of work ability, that is: ‘the ability at present and in the near future of an
employee to do his/her work with respect to the work demands, health and mental resources’
[14]. Work ability is most commonly measured with the Work Ability Index (WAI) [15].
Several studies have reported that reduced WAI scores increase the risk [16] and duration [17,18]
of long-term sickness absence. Alavinia et al. reported that Dutch construction workers with poor
work ability had more short (<2 weeks), medium (2–12 weeks) and long-term (>12 weeks) sickness
absence episodes than construction workers with good work ability [19]. To our knowledge, there
are no other studies that related work ability to the frequency of sickness absence. The aim of
this study was to investigate the association between work ability and both frequent and longterm sickness absence. If frequent sickness absence is only driven by motivational processes,
then we expect similar work ability scores for frequent absentees and employees who are rarely
or never absent due to sickness. Alternatively, frequent absentees who call in sick to cope with
and recover from work strain are likely to experience reduced work ability.
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Methods
ArboNed is a Dutch national occupational health service (OHS) that provides occupational health
care to employees of > 70,000 contracted companies. Besides the work rehabilitation of sicklisted employees, surveillance of work and health is an important OHS task in The Netherlands.
Under Dutch law employers must enable their personnel to participate in occupational health
surveys every 4 years.
In 2010–2012, we posted a paper occupational health questionnaire to employees working in 73
companies in the industrial (32%), private (19%), public (26%), and non-specified (23%) sectors.
The questionnaire contained items on health, work conditions, working environment, and work
ability. The Medical Ethics Committee of the University Medical Center Groningen granted ethical
clearance for the study (reference M12.116654).
We measured work ability with a short version of the WAI [20] including the dimensions ‘current
work ability compared with lifetime best’, ‘work ability in relation to the demands of the job’,
‘number of physician-diagnosed diseases’, ‘work impairment due to disease’, ‘sickness absence in
the past year’, ‘work ability in the forthcoming two years’, and ‘psychological resources’ (Figure 1).
The total WAI score is the sum of scores for these dimensions; higher scores representing better
work ability [13]. The psychometric properties of the WAI are satisfactory [21,22].
To measure the frequency of sickness absence, the questionnaire asked: ‘How often did you report
sick in the past 12 months?’ and to measure long-term sickness it asked: ‘Have you been absent
due to sickness for two or more consecutive weeks in the past 12 months?’. We used responses to
categorize participants into one of three different types of sickness absence [23]:
•

frequent sickness absence: three or more short-term (i.e. lasting <2 weeks) episodes in the
past 12 months),

•

long-term sickness absence: one or more long-term (i.e. lasting 2 weeks or more) episodes
in the past 12 months,

•

combined sickness absence: three or more episodes in the past 12 months, with at least one
episode lasting 2 weeks or more.

Zero absentees and participants with only one or two short-term sickness absence episodes
constituted the reference group.
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Figure 1. Distribution of work ability scores
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The figure shows the distributions of work ability dimensions ‘current work ability compared with lifetime best’
(WAI1), ‘work ability in relation to the demands of the job’ (WAI2), ‘number of physician-diagnosed diseases’
(WAI3), ‘work impairment due to disease’ (WAI4), ‘sickness absence in the past year’ (WAI5), ‘work ability in the
forthcoming two years’ (WAI6), and ‘psychological resources’ (WAI7)

Van den Berg et al. showed that age, body mass index (BMI), leisure-time physical activity, physical
workload, mental work demands, and autonomy in work were associated with WAI scores [24].
As these factors are also related to sickness absence, we retrieved the covariates age, self-rated
height and weight (for BMI), leisure-time physical activity (‘How often did you become sweaty
because of vigorous physical exercise or sports?’ [25]), type of work (manual or non-manual), and
work autonomy (‘Can you decide yourself how you do your work?’) from the health questionnaire.
We used IBM SPSS Statistics for Windows (version 20) for the statistical analyses. We standardized
WAI dimension scores as a percentage of the maximum dimension score. Standardized WAI
dimensions scores ranged between 0 and 100. We included the WAI dimensions as continuous
independent variables in a multivariate multinomial regression model, with sickness absence
categories as outcome variable and controlled for age, BMI, leisure-time physical activity, type
of work, and autonomy. There was no need for multilevel analysis, because clustering at the
company level was negligible (<1%). Multinomial regression estimates odds ratios (OR) and
related 95% confidence intervals (CI) presented per 10-point increase in standardized WAI
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dimension scores. WAI scores have been shown to decline with age, particularly in women [13,26].
We used multiplicative interaction analysis to investigate whether or not age and gender affected
associations between work ability and sickness absence.

Results
Of 6682 employees invited to participate, a total of 3660 (55%) completed the health
questionnaire. Employer records showed that non-participants were older (mean age 41,
standard deviation [SD]=13.5; t-test P<0.01) and were employed at their company for longer
(mean 9.4, SD=9.2 years; Mann-Whitney P<0.01) than participants but worked an equal number
of hours per week (mean 37.9, SD=7.9; Mann-Whitney P=0.77).
Four hundred and seventy participants (13%) participants did not answer the sickness absence
questions. They had higher WAI scores (t-test P<0.01) than participants who answered the
sickness absence questions. Because non-responses might have been non-random, we did not
impute missing sickness absence data, but used the data of 3190 participants for complete
case analysis. Of these 3190 participants, 13% (414) reported frequent, 5% (154) long-term, and
3% (109) combined sickness absence (Table 1). Frequent sickness absence was commonest in
young and highly educated participants, whereas long-term sickness absence was commonest
in older participants of medium education. Women had more frequent and long-term sickness
absence than men.
WAI scores were lower for participants with frequent, long-term as well as combined sickness
absence and lowest for combined sickness absence, compared with participants in the reference
group (Table 2).
The total WAI score was negatively associated with frequent, long-term, and combined sickness
absence (Table 3). Interaction analysis showed non-significant P-values for the interaction term
age*WAI for frequent, long-term and combined absentees, indicating that cross-sectional
associations between total WAI scores and sickness absence did not significantly change with
age. The interaction term gender*WAI was not significant for frequent, long-term and combined
absentees, meaning that cross-sectional associations between WAI and sickness absence did not
differ between men and women.
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8.0 (7.7)
4.8 (5.9)
40.7 (9.2)
24.2 (3.3)
103 (26)
129 (32)
133 (33)
20 (5)
13 (3)
16
6 (2)
259 (98)
149
11 (3)
48 (12)
100 (24)
190 (47)
59 (14)
6

399 (17)
786 (34)
900 (39)
146 (6)
86 (4)
196
33 (2)
1704 (98)
776
28 (1)
186 (8)
488 (20)
1302 (53)
435 (18)
74

27 (7)
56 (14)
313 (79)
18

113 (5)
374 (15)
1972 (80)
54
7.0 (7.1)
4.3 (5.3)
38.9 (8.9)
24.3 (3.7)

174 (42)
240 (58)

1406 (56)
1107 (44)

Frequentb (N=414)
Mean (SD)
n (%)
34.6 (9.9)

9.1 (8.2)
5.4 (5.5)
36.3 (9.6)
24.5 (4.2)

4 (3)
18 (12)
28 (19)
69 (47)
28 (19)
7

4 (4)
101 (96)
49

23 (16)
53 (38)
56 (40)
4 (3)
4 (3)
14

11 (7)
35 (23)
104 (69)
4

65 (42)
89 (58)

Long-termc (N=154)
Mean (SD)
n (%)
38.1 (12.6)

8.0 (7.3)
4.7 (4.7)
36.8 (9.3)
25.0 (4.4)

P<0.001f

10 (9)
31 (29)
65 (61)
3

P=0.002 f

P<0.001f

P=0.003 f

30 (30)
30 (30)
36 (36)
3 (3)
2 (2)
8
7 (9)
69 (91)
33
6 (6)
11 (10)
27 (26)
40 (38)
21 (20)
4

P=0.002g
P=0.006g
P<0.001g
P=0.141e

P<0.001f

P=0.002e

Analysis

42 (38)
67 (62)

Combinedd (N=109)
Mean (SD)
n (%)
37.4 (10.5)

a

<3 short-term (i.e. lasting <2 weeks) episodes in the past year; b ≥3 short-term (i.e. lasting <2 weeks) episodes in the past year; c one or more long-term (i.e. lasting
≥2 weeks) episodes in the past year; d ≥3 episodes in the past year of which at least one episode lasting ≥2 weeks; e parametric one-way analysis of variance f Chisquare test g non-parametric Kruskall-Wallis test

Age
Gender
men
women
Education
low
medium
high
missing
Years employed
at company
in present job
Work hours/week
Body mass index
Physical activity
never
1x per week
3 x per week
5x per week
daily
missing
Type of work
manual
non-manual
missing
Work autonomy
never
sometimes
often
almost always
always
missing

Referencea (N=2513)
Mean (SD)
n (%)
36.2 (10.9)

Table 1. Characteristics of study participants (N=3190)
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Table 2. WAI dimension scores stratified by sickness absence
Work ability dimension

Range

Referencea
(n=2513)
mean (SD)

Frequentb
(n=414)
mean (SD)

Long-termc
(n=154)
mean (SD)

Combinedd
(n=109)
mean (SD)

Work ability compared with lifetime best

0 – 10

8.0 (1.0)

7.7 (1.1)

7.6 (1.3)

7.4 (1.4)

Work ability in relation to demands of work

2 – 10

8.5 (0.9)

8.1 (1.0)

8.1 (1.1)

7.9 (1.0)

Number of physician-diagnosed diseases

1–7

6.4 (1.0)

6.2 (1.2)

6.0 (1.2)

5.5 (1.3)

Work impairment due to disease

1–6

5.8 (0.6)

5.6 (0.9)

5.1 (1.4)

4.7 (1.5)

Sickness absence in the past year

1–5

4.4 (0.5)

3.8 (0.6)

2.7 (0.9)

2.4 (0.9)

Work ability in the forthcoming two years

1–7

6.9 (0.4)

6.9 (0.8)

6.9 (0.4)

6.5 (1.4)

Psychological resources

1–4

3.0 (0.6)

2.9 (0.7)

2.9 (0.7)

2.8 (0.7)

Total WAI

7 – 49

43.2 (2.7)

41.2 (3.4)

39.4 (3.9)

37.2 (5.2)

<3 short-term (i.e. lasting <2 weeks) episodes in the past year; b ≥3 short-term (i.e. lasting <2 weeks) episodes
in the past year; c one or more long-term (i.e. lasting ≥2 weeks) episodes in the past year; d ≥3 episodes in the
past year of which at least one episode lasting ≥2 weeks
a

Table 3. Multivariate analysis of work ability and sickness absence
Frequenta (n=414)

Long-temb (n=154)

Combinedc (n=109)

OR (95% CI)

OR (95% CI)

OR (95% CI)

WAI

0.85 (0.82–0.88)***

0.79 (0.75–0.82)***

0.74 (0.71–0.77)***

Age

1.02 (0.97–1.06)

1.00 (0.97–1.02)

0.97 (0.94–1.00)

men

0.75 (0.56–1.02)

1.00 (0.62–1.60)

0.83 (0.46–1.90)

women

Gender
reference

reference

reference

Body mass index

1.01 (0.96–1.05)

0.99 (0.91–1.07)

1.04 (0.96–1.13)

Physical activity

1.00 (0.89–1.13)

1.02 (0.89–1.48)

1.07 (0.89–1.43)

manual

1.14 (0.30–3.24)

1.74 (0.28–5.42)

3.66 (0.22–7.74)

non-manual

reference

reference

reference

0.88 (0.75–1.04)

0.99 (0.75–1.31)

1.01 (0.79–1.50)

Type of work

Work autonomy

The table shows odds ratios (OR) and related 95% confidence intervals (CI) of a multivariate multinomial
regression model including the total WAI score together with age, gender, BMI, leisure-time physical activity,
type of work and work autonomy; the reference group comprised 2513 participants with 0–2 short-term (<2
weeks) sickness absence episodes; P<0.05, ** P<0.01, and *** P<0.001.
a
≥3 short-term (i.e. lasting <2 weeks) episodes in the past year; b one or more long-term (i.e. lasting ≥2 weeks)
episodes in the past year; c ≥3 episodes in the past year of which at least one episode lasting ≥2 weeks
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When investigating the associations between WAI dimensions and sickness absence, we excluded
the WAI dimension ‘sickness absence in the past year’ because it was highly correlated (Pearson
correlation coefficient r=0.80) with the outcome variable. Of the remaining WAI dimensions, ‘work
impairment due to disease’ was associated with long-term and combined sickness absence and
to a lesser extent, frequent sickness absence (Table 4). ‘Work ability in relation to the demands
of the job’ was associated with frequent sickness absence and ‘number of physician-diagnosed
diseases’ with combined sickness absence.
Table 4. Work ability dimensions and sickness absence
Work ability dimension

Frequenta (n=414)

Long-termb (n=154)

Combinedc (n=109)

OR (95% CI)

OR (95% CI)

OR (95% CI)

Work ability compared with
lifetime best

0.86 (0.76–1.00)

0.84 (0.69–1.03)

0.88 (0.71–1.09)

Work ability in relation to
demands of work

0.79 (0.67–0.92)***

0.90 (0.71–1.13)

0.85 (0.66–1.10)

Number of physiciandiagnosed diseases

0.98 (0.89–1.08)

0.97 (0.85–1.11)

0.84 (0.73–0.96)**

Work impairment due to
disease

0.84 (0.76–0.92)**

0.67 (0.60–0.75)***

0.66 (0.59–0.75)***

Work ability in the forthcoming
two years

0.94 (0.81–1.10)

0.83 (0.59–1.15)

0.85 (0.71–1.02)

Psychological resources

0.97 (0.88–1.07)

0.99 (0.85–1.16)

1.03 (0.86–1.23)

3

The table shows odds ratios (OR) and related 95% confidence intervals (CI) per 10-point increase in dimension
scores, adjusted for age, gender, BMI, leisure-time physical activity, type of work, and work autonomy,
compared to 2513 participants with 0–2 short-term (<2 weeks) sickness absence episodes; the WAI dimension
‘Sickness absence in the past year’ was excluded from analysis because of its high correlation with the
outcome.
≥3 short-term (i.e. lasting <2 weeks) episodes in the past year; b one or more long-term (i.e. lasting ≥2 weeks)
episodes in the past year; c ≥3 episodes in the past year of which at least one episode lasting ≥2 weeks, **
P<0.01, and *** P<0.001
a
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Discussion
This study found that WAI scores were associated with frequent, long-term and combined
sickness absence. Age and gender did not affect the cross-sectional associations between
work ability and sickness absence. The WAI dimension ‘work impairment due to disease’ was
associated with all types of sickness absence. ‘Work ability in relation to the demands of the job’
was associated with frequent sickness absence and ‘number of physician-diagnosed diseases’
with combined sickness absence.
A strength of our study is the heterogeneous sample of employees from companies of different
economic sectors, although most employees in the private sector worked in financial institutions
and most employees in the public sector worked in healthcare. A weakness of the study is its
cross-sectional design, which precludes conclusions on prospective associations between work
ability and sickness absence. Furthermore, the study relied on employee-reported sickness
absence, which may be recall-biased. Recorded sickness absence data were available for a
subsample of 1748 participants. We used this to check the validity of self-reported sickness
absence. Seventy-eight percent of the participants with recorded frequent sickness absence
reported frequent sickness absence and 75% of the participants with recorded long-term
sickness absence reported long-term sickness absence. Although reasonable for occupational
health surveys, the 55% response rate is another weakness of the study.
In our study, WAI dimension scores were up to 24% higher than those reported by Van den Berg
et al. for a sample of 10,542 employees working in 49 companies in The Netherlands [27]. Possibly,
participants were healthier than non-participants, a phenomenon known as healthy volunteer
bias [28]. This may have under-estimated the associations between work ability and sickness
absence. Responses to self-administered questionnaires are driven by personal dispositions,
experiences and interpretations [29]. Dissatisfied participants might be pessimistic about
their work ability, which could have caused negative affectivity bias [30]. However, negative
affectivity bias was unlikely, because we found higher rather than lower work ability compared
with previously reported scores [27]. Thirteen percent of the participants had missing data on the
sickness absence questions and their work ability scores were higher than those of participants
with complete data. Zero absentees may not have answered the sickness absence items, which
could have under-estimated associations between work ability and sickness absence.
Our results confirm the associations between work ability and long-term sickness absence [15-19]
and add that work ability is also associated with frequent sickness absence. Work impairment
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due to disease was significantly associated with frequent sickness absence, while psychological
resources were not. This suggests that frequent sickness absence is more than a psychological
process driven by motivational factors. The association between frequent sickness absence
and work ability in relation to the demands of work supports the behavioural hypothesis that
frequent absentees take sick leave to recover from the strain of work [12]. If frequent absentees
have problems coping with the demands of work, then frequent sickness absence could be
regarded as an indicator of work-related health problems. Koopmans et al. showed that frequent
absentees are at risk of future long-term sickness absence [23].
We conclude that work ability scores are cross-sectionally associated with frequent short-term
as well as long-term sickness absence. Frequent sickness absence has been studied from a
psychological perspective. Our findings warrant prospective studies to investigate medical risk
factors and mechanisms underlying frequent sickness absence. Additionally, cohort studies could

3

investigate which frequent absentees are at risk of becoming long-term absentees.
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Abstract
Background: Frequent sickness absence (SA), i.e. ≥3 SA spells in a year, is repetitive and related
to long-term SA. The incidence of frequent SA in the working population is more than 5%. The
main purpose of this review is to study which frequent absentees are at particular risk of longterm SA in order to know better whom to target for preventive actions.
Methods: We searched MEDLINE, EMBASE, PsycInfo, and Cinahl for prospective studies on adult
workers who had ≥3 SA spells in one year, and long-term SA (lasting >1 week) in the follow-up
period. Two authors independently carried out each step of this systematic review.
Results: Until now, no studies have focused specifically on risk factors of long-term SA among
frequent absentees. We have included four studies, with frequent absentees as a subgroup.
Gender, age and SA pattern were studied more extensively, whereas other variables were
included only as confounders.
Conclusions: Articles on factors associated with future long-term SA among frequent absentees
are scarce and based only on subgroups. We found indications that among frequent absentees
female gender and older age may be factors associated with future long-term SA. However,
no clear relation exists between SA pattern and long-term SA among frequent absentees.
Other variables (total sick leave days, marital status, socioeconomic position, urban/rural
workplace, seniority, fulltime/part-time employment, occupation, work factors and health care
characteristics) were included only as co-variates, not allowing for any conclusions on their
potential prospective contribution to future long-term SA.
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Introduction
Frequent sickness absence (SA), defined as ≥3 SA spells in a year [1,2] is more common than
long-term SA. In a total population of more than 600.000 employees working in companies
contracted by a nationwide Dutch occupational health provider, the incidence of frequent SA
was 5.8% in 2015 and 6.1% in 2016. In a study on the relationship between SA and work ability,
13% of the participants reported to have had ≥3 short spells in the prior year, 5% long-term SA,
3% mixed SA (frequent spells at least one of which was long-term) [3]. Not only is frequent SA
repetitive over the years [4-7], but it is also related to long-term SA [8,9]. Frequent SA is therefore
not only annoying for employers and co-workers [10], but also potentially costly in countries
where employers are required to compensate SA financially.
Information in the literature on frequent SA is contradictory. On the one hand SA frequency
has been proposed to be linked with a lack of motivation. When testing the Job-Demands
Resources model, Schaufeli et al. found that changes in job demands were related to SA duration,

4

whereas changes in job resources were related to SA frequency [11]. They explained this finding
by assuming differing underlying mechanisms for SA duration and frequency. They used the
term ‘voluntary SA’ for higher SA frequency as opposed to ‘involuntary SA’, which is related more
to objective medical diseases and long-term SA. The authors found these findings remarkable,
as generally correlations between SA frequency and duration are substantial (-0.05-.60) [12].
They themselves found a correlation of 0.38 between absence duration and absence frequency
[11]. Flach et al. reported that frequent absentees (employees with ≥3 SA spells) in 2004 had a
significantly higher risk of SA spells of 8-42 days and >42 days in 2005 [9]. Kivimaki et al. found that
employees with >2 short (1-3 days) SA spells per year had a higher risk of disability pension in an
average follow-up period of 5.1 years [8]. Based on data from the Stockholm Public Health Cohort,
Hultin et al. reported that employees with ≥2 SA spells in 2002 had higher odds of long-term SA
in 2007 [13]. The authors emphasized the importance of paying attention to short-term SA in
order to prevent subsequent long-term SA. With a 5.8% incidence of frequent absenteeism in the
workforce, not all frequent absentees are eligible for time-consuming preventive consultations
with an occupational physician [14] or for coaching programs [15].
This raised the question of which frequent absentees would be likely to have future long-term
SA. We performed a systematic review of the literature to identify and summarize the current
state of knowledge on factors associated with future long-term SA among frequent absentees.
Our goal was to enable employers and occupational health care providers to target preventive
measures specifically at those frequent absentees at greatest risk of future long-term SA.
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Methods
We filed the protocol for this systematic review in Prospero (CRD42014015632) and reported the
review according to PRISMA guidelines 2009 [16].
Inclusion and exclusion criteria
We included studies with adult workers who had had at least three spells of SA in one year,
and long-term SA in the follow-up period. Based on definitions from the large occupational
cohorts of Whitehall II [17-19] long-term SA was defined as lasting >1 week. The reasons for SA
were irrelevant, as well as whether frequent absentees were the main population studied or a
subgroup. We excluded studies that did not specify the number of spells in one year, or that
focused on mean group SA frequency in an organization instead of SA frequency of ≥3 SA spells
in a year in individual employees. We also excluded studies that lacked a prospective design,
such as cross-sectional studies. We included only articles in English.
Search methods
We included electronic searches and additional strategies to retrieve as many articles as possible.
Electronic searches
First, we gathered terms for the literature search from studies investigating frequent SA. We
checked these terms with five international SA researchers to find additional search terms. We
used terms relating to high frequency, long duration, and SA as well as terms indicative of a
prospective design. We used these search terms to compose syntaxes for MEDLINE, EMBASE,
PsycInfo, and Cinahl, and adapted the search terms from MEDLINE to fit the specific requirements
of the other databases. We searched all publications until December 2014. Online Supplementary
table S1 shows the specific search terms per database.
Searching other sources
From the articles retrieved as full papers we checked the introduction, discussion and references
in an attempt to find additional studies.
Data collection and analysis
Selection of studies
As frequent SA is a relatively new subject in the literature, authors AN and JWG first performed
a pilot study towards developing the search string, after which they developed a list of words
possibly related to frequent sickness absence. We designed the list to include as many potentially
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relevant articles as possible. This was especially important because SA frequencies are not
often numerically described in the title or abstract, and no search strings have been previously
developed for frequent sickness absence. AN and JWG then independently reviewed the title/
abstract of all studies retrieved from the electronic database; they included the studies on
employees with frequent or high SA rates and long-term SA during follow-up, independent of
numeric definitions of frequencies or rates. When the authors did not agree on the inclusion of
a study based on title/abstract, they discussed this. If this did not solve the disagreement, the
study was included for full-text paper analysis to avoid missing potentially relevant studies.
We independently assessed in detail the selected full text papers. We excluded studies that
did not meet the inclusion criteria, and documented the reasons for exclusion. When the two
authors did not reach consensus on whether or not to include full text papers into the analysis
they discussed their disagreement and consulted the third author (WvR).

4

Data extraction and management
From all articles that met our inclusion criteria, we extracted key information in a standardized
form to characterize the study, including study setting and design, follow-up period, population,
age, gender, response rate and loss to follow-up rates. We used a second form to extract the
relevant information from the results, including definition of frequent SA, independent variables,
and outcome variables of the studies. When only part of the study population met our inclusion
criteria, we extracted the data of the relevant subgroup. We calculated incidence density ratios
(IDR) and cumulative incidence ratios (CIR) from available data in the articles. Furthermore,
we calculated relative risk ratios (RRR) according to Altman and Bland [20], using Hutchon’s
calculation tool [21].
Assessment of Methodological Quality
Two pairs of authors (AN and JWG, AN and WR) independently appraised the quality of the
included studies, using a modified version of the quality assessment tool for prognostic studies,
QUIPS, which is recommended by the Cochrane Prognosis Methods Group [22,23]. We rated
studies for risk of bias in six domains: study participation, study attrition, prognostic factor
measurement, outcome measurement, study confounding, and statistical analysis and reporting.
We rated each of the six domains as having high, moderate, or low risk of bias. A low risk of bias
means that the quality on that item is good. We scored a low risk of bias when there was evidence
that the prognostic factor and outcome did not differ for completing and non-completing
participants. When we had no information on differences between these groups we scored this
as moderate risk of bias. We scored proven difference of association between prognostic factor
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and outcome, between completing and non-completing participants, as high risk of bias. We
solved differences in quality assessment between authors by discussion, and if still unresolved,
by the third author. Supplementary material 1 gives an overview of the quality criteria scoring list.
Overview of level of evidence: although originally planned, this was not drawn up, as the number
of studies did not allow for evaluation of prognostic factors for frequent absentees.
Risk of bias across studies: we planned no funnel plots, which was also not feasible due to the
low number of studies.
Subgroup analysis, sensitivity analyses: we planned none, and due to the low number of studies
this was also not feasible.

Results
Results of databases search
Figure 1 displays a PRISMA study flow chart of the inclusion process. The original electronic
search resulted in 1207 studies. After excluding duplicates, the authors assessed the titles and
abstracts of 796 studies for eligibility (Figure 1). As a result we included a total of 40 papers
for full-text assessment. Total inter-observer agreement was 98% and inter-observer Cohen’s
kappa 0.72 (good). Checking the references, introductions and discussions of these papers led
to one additional article, which had to be excluded upon full text assessment. From the full-text
assessment of the other 40 articles, we excluded 36 papers for the following reasons: failure to
meet the inclusion criterion of ≥3 SA spells in one year (n=25), non-English language (n=5), too
little available information (poster publications, n=3), outcome parameter not long-term SA (n=2),
and frequent SA not analyzed against long-term SA (n=1). Inter-observer agreement was 98%
and Cohen’s kappa 0.88 (excellent). As in all cases we reached consensus it was not necessary
to consult the third author.
Included studies
Four studies were included in the review. All studies included frequent absentees as subgroups,
but not as the main population. Table 1 summarizes the characteristics of the selected studies.
All included studies reported an increased risk of long-term SA [24,25] and disability pension
[25,26] in frequent absentees as compared to employees without frequent SA. Ishtiak-Ahmed
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et al. reported a higher risk of disability pension in frequent absentees with sick leaves due to
mental and somatic diagnoses, as compared to employees with only mental sick leave [27].
Figure 1. Prisma study flow chart of literature search and study selection
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Setting + design

All employees of a
Dutch postal and
telecommunication
company, n=53990.
Register study,
longitudinal.
T0=1997

All employees of a
Dutch postal and
telecommunication
company, n=53990.
Register study,
longitudinal.
T0=1997.

Study/year

Koopmans et
al. 2008 [24]

Koopmans et
al. 2008 [26]
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1998-2001

1998-2001

Time of
follow up

Table 1. Characteristics of the included studies

4126

979

≥4 spells of SA
AND long-term SA
(≥6 weeks) in 1997

979

≥4 spells of SA
AND long-term SA
(≥6 weeks) in 1997

≥4 spells SA<6
weeks in 1997

4126

n

≥4 spells SA <6
weeks in 1997

Type of frequent
sickness
absenteeism

18-55

18-55

35-44: 394
45-54: 347

<35: 238

18-55

<35: 1300
35-44: 1705
45-54: 1121

18-55

Age

Women:
437

Men: 542

Women:
1650

Men:
2476

Women:
437

Men:
542

Women:
1650

Men:
2476

Sex, n

100%

100% (register
data)

100% (register
data)

100% (register
data)

Response rate
in entire study
populations

Men: 18.2%
Women: 25.4%

Men: 18.2%
Women: 25.4%

13%

13%

% Loss to followup in entire study
population
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All Swedish individuals
with ≥1 SA spell due to
a stress-related mental
disorder initiated
in 2005. n=36304.
Register study,
longitudinal, T0=2005

Ishtiak et al.
2014 [27]
Mean followup 4.6 years

2006-2010

1-1-2006
to week
39 in 2012
(2005= washout period)

16-64 years
for total
population

100% (register
data)

388

NA

≥3 spells in a
year, of which ≥1
mental and ≥2
somatic

spells1

76%

NA

≤40: 102 >40:
361

454

2-13 mixed spells,
combination of
short (1-7 days)
and long (≥7 days)

76%

NA

≤ 40: 175 >40:
347

522

3-17 short (1-7
days) spells in
2004

No information is available on sample size of the group with frequent short SA with 5-17 short spells or frequent mixed SA with 5-13 mixed spells

1

All eldercare
employees who
worked entire year of
2004 in municipality
of Aarhus, Denmark,
n=2774. Longitudinal
study,T0=2004.
Combination register+
questionnaire)

Stapelfeldt
et al. 2014
[25]

8.2%

13.7% in wash-out
period

13.7% in wash-out
period
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Study population and study setting
All four studies were register-based and undertaken in Northern-European countries: the
Netherlands (n=2), Denmark (n=1) and Sweden (n=1). The two Dutch studies by Koopmans et
al. were based on the same data, but had different research questions and outcome variables
[24,26]. They studied 4126 frequent absentees working in postal distribution and transport
nationwide in 1997 and followed them for four years, from 1998 to 2001. The Danish study by
Stapelfeldt et al. included 522 frequent absentees working in elder care in one town in Denmark
in 2004 and followed them from 2006 to 2012 [25]. The Swedish study of Ishtiak-Ahmed et
al. included frequent absentees as a subgroup (n=388) of Swedish employees with SA due to
mental-related disorders in 2005, and followed them from 2006 to 2010 [27].
Study design and independent variables
All included studies had a prospective design, which was a selection criterion for inclusion.
The independent variables from the studies of Koopmans et al.[24,26] and Ishtiak et al. [27]
were register-based. Stapelfeldt used register-based data for SA, age and occupation and
questionnaire-based work factors [25].
Types of frequent SA
Koopmans et al. defined frequent SA as ≥4 SA spells lasting <6 weeks in a year, and mixed SA
as ≥4 SA spells in a year, with at least one SA spell lasting 6 weeks or longer [24,26]. Stapelfeldt
et al. defined frequent SA as ≥3 short (1-7 days) SA spells in a year [25]. In a sensitivity analysis
they defined frequent SA as ≥5 SA spells per year and mixed SA as ≥5 SA spells per year, with
at least 1 SA spell lasting >7 days. Ishtiak-Ahmed et al. defined frequent SA as ≥3 SA spells in a
year, of which at least one was due to mental disorders and at least one to somatic disease [27].
Outcome measurements
The definitions of long-term SA falling within our inclusion criterion of > 1 week varied across the
studies. Koopmans et al. defined long-term SA as lasting ≥6 consecutive weeks [24] or ≥1 year of
SA [26], and labeled the latter work disability. Stapelfeldt et al. had two outcome measures: longterm SA, lasting ≥9 consecutive weeks of SA, and granting of disability pension [25]. Usually, the
latter took place after 12 months SA [28]. Ishtiak-Ahmed et al. also defined long-term SA in terms
of granted disability pension [27]; in Sweden, this also usually takes place after 12 months SA [29].
Methodological quality
All studies had methodological strengths in using employer- or national registries to measure
independent variables and outcome measures, as well as large samples, adjustment for potential
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confounders, and all had appropriate statistical designs. However, all studies suffered from
attrition, some of which resulted in evidence of bias. The results of quality assessment are shown
in table 2 as risk of bias, based on adapted QUIPS criteria [22,23].
Table 2. Risk of bias per study

Study

Koopmans
et al. 2008 [24]

Koopmans
et al. 2008 [26]

Stapelfeldt
et al. 2014 [25]

Ishtiak-Ahmed
et al. 2014 [27]

moderate

moderate

moderate

moderate

participation
Study attrition

high

moderate

high

moderate

Risk factor
measurement

low

Low

low

moderate

Outcome
measurement

low

Low

low

low

Study
confounding

low

Low

low

low

Statistical analysis
& reporting

low

Low

low

low

4

Low risk of bias means that the quality of the study on that issue is good. For method of rating, see appendix 2

Factors associated with future long-term SA
All articles included frequent absentees as subgroups, but none as the main population. All
articles contained direct or indirect relevant information on factors associated with longterm SA among frequent absentees. We used absolute data and ratios, comparing frequent
absentees with the reference groups ‘employees with neither frequent SA nor long-term SA’.
Where possible, we calculated CIRs, IDRs or RRRs for frequent absentees in order to present
information on relative risk, in cases of articles that did not provide these data for this subgroup.
Table 3 summarizes the relevant information as reported in the articles.
Age
All four studies investigated age as independent variable for future long-term SA and disability
pension. Koopmans et al. [24] used age only as a confounder when calculating the relative risk
(RR) of long-term SA. In their other study, Koopmans et al. [26] reported that frequent absentees
had a higher absolute risk (increasing with age) of disability pension as compared to employees
without frequent or long-term SA. Stapelfeldt et al. used age as a confounder when calculating
RR of disability pension or long-term SA, but did not report the impact of age as confounder on
the subgroup of frequent absentees [25]. Ishtiak-Ahmed et al. stratified their analyses for age
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(≤45 years versus >45 years) and reported that frequent absentees with mental and somatic sick
leaves aged >45 years, but not those aged ≤45 years, had a higher risk of disability pension than
employees with only mental sick leave [27]. There are therefore indications that among frequent
absentees older age may be a factor associated with future long-term SA or disability pension.
Gender
Three studies [24,26,27] included gender as independent variable for long-term SA and disability
pension. Women had a higher absolute and relative risk of long-term SA and disability pension
than did men. For frequent absentees, we calculated IDR=1.35 (95% CI 1.26 – 1.45) for long-term
SA [24] and CIR=1.60 (95% CI 1.34 – 1.91) for disability pension [26], comparing female to male
frequent absentees. Ishtiak-Ahmed et al. used gender as a confounder but did not report gender
data for frequent absentees [27].
Sickness absence pattern
Three studies included SA pattern as an independent variable [24-26]. Patterns studied were
frequent SA with only relatively short SA spells (‘frequent SA’) and frequent SA with at least
one long spell (‘frequent mixed SA’). Koopmans et al. [24] reported higher incidence rates of
long-term SA for both men and women when comparing employees with mixed frequent
SA to employees with frequent SA. When calculating IDR we found that employees (men and
women combined) with mixed frequent SA had a significantly higher risk of long-term SA than
employees with only frequent SA (IDR=1.17, 95% CI [1.09-1.26]). However, in regression analyses,
after adjustment for age, civil status, urban/rural workplace, full-time/part-time, salary scale,
seniority and company, when comparing the RR of men with frequent mixed SA to the RR of men
with frequent SA we calculated no significant difference (RRR=1.05, 95% CI 0.96-1.16); we also
found a lower risk for women with frequent mixed SA versus those with frequent SA (RRR= 0.8,
95% CI 0.72-0.89). In the study by Koopmans et al. [26] on risk of work disability, the absolute
risks of work disability, i.e. SA>1 year, were higher in employees with frequent mixed SA than
in those with frequent short-term SA in both men and women, also when stratified across age
groups. Calculations from their data show a significantly higher risk in employees (men and
women combined) with frequent mixed SA compared to those with frequent SA (CIR=2.84, 95%
CI [2.50-3.23]). Koopmans et al. [26] also calculated hazard ratios (HRs) from regression analyses,
adjusting for various confounders (civil status, working full-time/part-time, salary scale, seniority
and urbanization level). For each age group, HRs of work disability of frequent absentees with
mixed SA were also much higher than in the groups with frequent SA. Stapelfeldt et al. [25]
investigated the risk of both long-term SA and disability pension, stratified by SA pattern (5-13
mixed spells, 5-17 short spells) compared to a reference group of employees with 0-2 short
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SA spells. In comparison to a reference group without frequent or long-term SA, they found a
higher RR of disability pension and long-term SA risk in employees with frequent mixed SA than
in employees with only short-term frequent SA. These were their findings after adjustment for
age, occupation, unfavorable work factors (work pace, emotional demands, demands for hiding
emotions, physical workload, role conflict, influence on work, commitment to work, meaning of
work, and quality of leadership) and total sick leave days. However, the difference in RR between
employees with frequent mixed SA (compared to the reference group) and frequent absentees
(compared to the reference group) was not significant; calculated RRR for DP was 1.31 (95% CI
0.12-96.92) and RRR 1.21 (95% CI 0.71-2.08) for long-term SA. For frequent absentees there is no
clear relation between SA pattern and future long-term SA.
Other potential relevant factors
All four studies included proxies of socioeconomic status as covariates in the analyses, but did
not investigate socioeconomic status as independent variable for long-term SA and disability
pension; three studies [24,26,27] included marital status as a covariate in these analyses. Two

4

studies included total number of SA days in their analyses [25,27]. Stapelfeldt et al. [25] used total
number of SA days as a confounder in a step-up regression analysis. The risk of long-term SA and
disability pension for frequent absentees decreased when correcting for total annual number of
SA days, but due to broad 95% confidence intervals the decrease in the risk of disability pension
was not significant. Ishtiak-Ahmed et al. [27] showed an increased risk of disability pension with
increasing duration of SA, length of hospital stays, and number of outpatient care visits, but data
were not specified for frequent absentees.
Koopmans et al. [24,26] included the type of workplace (urban/rural), seniority and fulltime/
parttime employment in their analyses of the risk of long-term SA and disability pension.
Stapelfeldt et al. [25] used questionnaire data on the working environment (work pace, emotional
demands, demands for hiding emotions, physical workload, influence on work, meaning of
work, commitment to the workplace, role conflict, and quality of leadership), dichotomized
into favorable/unfavorable work factors. The authors reported higher risks of long-term SA,
but not disability pension, for employees exposed to more unfavorable work factors, but these
results were not specified for frequent absentees. Ishtiak-Ahmed et al. [27] reported a higher
risk of disability pension for employees born in countries outside the EU and employees living
in medium-sized or small towns, but these data were also not specified for frequent absentees.
Likewise, the length of a hospital stay and frequency of outpatient care visits increased the risk
of disability pension, but the data were not specified for frequent absentees. Supplementary
table S2 gives an overview of all included variables per study.
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Independent
SA measure,
spells per
year

≥4 spells

≥4 spells

Author, year

Koopmans et al.
2008 [24]

Koopmans et al.
2008 [26]
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Work disability
(SA> 1 year)

Long-term
absence (≥6
weeks)

Outcome
parameter

Table 3. Outcome, independent variables and results

Marital status
Urban/rural workplace
Working full-time/parttime
Salary scale
Seniority

Age
Marital status
Urban/rural workplace
Working full-time/parttime
Salary scale
Seniority

Covariates

Absolute risk women>men
Disability rate 4.2 vs 2.5 per 100 employeeyears.
Absolute risk increases with age: Work disability
rate per 100 work-employee-years
Men: <35: 1.2; 35-44: 2.2; 45-54: 3.7
Women: <35: 3.4; 35-44: 3.7; 45-54: 6.3
Hazard ratio: risk frequent mixed > frequent
short spells
Men<35: 8.6 vs 1.2; 35-44: 7.8 vs 2.2; 45-54:
8.3 vs 3.7
Women<35: 7.8 vs 3.4; 35-44: 11.3 vs 3.7;
45-54: 12.8 vs 6.3

Age

SA pattern

Absolute risk frequent mixed SA > frequent
(short) SA
Incidence rate long-term SA
Men: 34.3 vs 20.2 per 100 work-years:
Women: 37.2 vs. 34.3 per 100 work-years

SA pattern: mixed frequent
spells with ≥1 spell of ≥6
weeks vs frequent (short) SA,
with spells <6 weeks
Gender

Absolute risk women>risk men
Incidence rate long-term SA:
27.3 vs 20.2 per 100 work-years

Results

Gender

Independent variables
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≥3 spells in a
year, of which
≥1 mental
and ≥2
somatic

Ishtiak et al. 2014
[27]

Granted allcause disability
pension

Long-term sick
leave: ≥ 9 Weeks

Granted
Disability
pension (DP)

Length of hospital stay
Outpatient care visits

Age
Gender
Education
Country of birth
Place of residence (size)
Type of family
Total sick leave days

Age
Occupation (care/noncare)
Unfavorable work factors
Total sick leave days

SA pattern1

Based on data from sensitivity analyses: 5-13 mixed SA (≥1 spell of >7 days) vs 5-17 short SA (only spells <8 days)

3-17 short (1-7
days) spells

Stapelfeldt et al.
2014 [25]
Risk long-term SA frequent mixed > short mixed
SA
RR 1.7 (1.1-2.6) vs 1.4 (1.0-1.9)

Risk DP frequent mixed > frequent short SA
RR 5.2 (0.1-333.7) vs 4.2 (1.0-17.9)
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Discussion
Main findings
This systematic review of the literature investigated factors associated with future long-term
SA among frequent absentees. From the literature we retrieved four moderate-to-good quality
articles. These articles did not specifically focus on risk factors of long-term SA among frequent
absentees but included frequent absentees as subgroups. All four papers report that frequent
absentees are at risk of long-term SA. Moreover, we found that older age and female gender may
be factors associated with long-term SA among frequent absentees. Among frequent absentees
no clear relation exists between SA pattern with one prior long-term SA spell and follow-up longterm SA. The other variables included in the four original articles (total sick leave days, marital
status, socioeconomic position, urban/rural workplace, seniority, fulltime/part-time employment,
occupation, unfavorable work factors such as too many demands or too little resources, and
health care characteristics) may be risk factors, but the data presented did not allow for drawing
any conclusions.
Comparison with other studies
To our knowledge, no other reviews present the factors associated with future long-term SA
among frequent absentees. However, some systematic reviews of the literature have reported
factors associated with long-term SA or disability pension in other employee populations [30-33].
Our findings on associations between older age and future long-term SA and gender and longterm SA are consistent with these systematic reviews [30-33]. Two systematic reviews reported
a weak [30], respectively limited [31], evidence for a positive association of prior long-term SA
(>100 days) with future long-term SA, whereas we found no clear association between prior
long-term SA and future long-term SA among frequent absentees.
Quantity and quality of evidence
Although the number of studies was too small to draw robust conclusions, the number of
participants per study was high. Despite the small number of studies, the topic of frequent
absenteeism is very relevant in the Netherlands and some other Northern European countries.
In yet other countries frequent SA may attract less attention if SA is not registered from the first
SA day; this can lead to under-registration of SA episodes and therefore much lower incidences
of frequent SA.
The quality of the studies was moderate to good. The highest risk of bias stemmed from attrition.
Although attrition rates were not very high in most studies due to the reasons for attrition
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(exit from job, early pension, pension, wash-out year of participants with long SA within a year
after inclusion), we cannot rule out systematic difference between groups who did or did not
participate for the entire period. Stapelfeldt et al. [25] had a wash-out period of 1 year, excluding
employees with long-term spells starting before the follow-up year. Koopmans et al. [26] reported
that employees with mixed SA have a higher risk of long-term SA and a higher risk of exit, which
might have led to underreporting of long-term SA in the follow-up period.
Potential biases in the review process
We could not investigate publication bias because with only four studies funnel plot analysis is
not possible. Publication bias seems unlikely though. In individual studies subgroup analysis can
lead to biased results due to low power in case of a low number of participants in the subgroup,
or due to an increased chance of finding positive results for a subgroup when studying many
subgroups. The studies we included had substantial numbers of participants per subgroup. For
most studies the number of subgroups was not very high, reducing the likelihood of finding a
positive result by pure chance. We therefore do not regard subgroup analyses as a risk of bias for

4

the included studies. We restricted our review to studies written in English, excluding five articles
written in other languages from full-text analysis. However, based on the title and abstract of
the excluded articles we had no indication that their inclusion would have affected our results.
Additional methodological considerations of the review
The review included only four studies, all of them carried out in Northern-European countries.
Populations in the studies by Koopmans et al. [24,26] and Stapelfeldt et al. [25] were confined
respectively to one large postal organization and eldercare workers. Therefore, it is unclear
whether the results of this review are generalizable to other countries or to the entire working
population within the studied countries. Another limitation was that the different articles used
different definitions of frequent SA. Possibly, the exact number of SA spells may be relevant for
the risk of future long-term SA, an issue suggesting a need for further research.
In general, the studies were of moderate-to-good quality. Our subjects of research, frequent
absentees, were included only as subgroups. Original studies on frequent absentees would
have revealed more information. In order to get more information from the data presented in
the articles, we calculated relative risks (IDR, CIR, RRR) for frequent absentees. Calculating RRRs
revealed new, relevant information on the relation between SA pattern and long-term SA.
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Implications for practice (OH providers and organizations, employees)
We advise that at least employees who have ≥ 3 SA spells a year and who are older than 45
years get more attention from their organization and OH providers to undertake joint action
to prevent long-term absenteeism. Although frequently absent women have a higher risk to
develop long-term SA than frequently absent men, we deem this group too large to invite them
all for preventive consultations. In order to enable more focused preventive actions for women,
further research is needed to identify the high risk group among female frequent absentees.
Implications for research
More research with an appropriate design is needed to study the risk factors of frequent
absentees at risk of long-term absenteeism. In such studies, additional potential risk factors
should be included, such as health-related factors known to be related to long-term SA in general
populations of employees. Additionally, more research is needed on the effect of prior SA: the
number of SA episodes, length of prior spells, total number of days or historical SA pattern over
the years. Future prediction studies among frequent absentees should also address differences
in risk profiles for men and women, possibly resulting in separate prediction models for men
and women. Future research can also provide more clarity on the cut-off point of age in the high
risk group. Frequently absent employees aged 35-45 seem at greater risk of long-term SA than
their peers with low SA, but this risk is lower than in frequent absentees >45 years compared
to their peers [26].
Conclusions
Studies on factors associated with long-term SA among frequent absentees are few. We included
four studies of moderate-good quality. In these studies, frequent absentees were not the unit
of analysis but were used as subgroups. Although frequent absentees were not the main
subject of interest, the articles included data on factors associated with future long-term SA
for the subgroups of frequent absentees. Based on incidence rates, hazard ratios, CIR and IDR
calculations, a clear and consistent pattern was present in all these studies: frequently absent
women have a higher risk of long-term SA than frequently absent men; older age groups have
a higher risk of long-term SA than younger age groups; employees with frequent mixed SA
have a higher risk of long-term SA than those with relatively short spells. When calculating
RRRs from regression analyses that corrected for confounders, we found conflicting results on
mixed frequent SA as a factor to be associated with future long-term SA. These results indicate
that we cannot draw robust conclusions on factors associated with future long-term SA among
frequent absentees.

72

16196_Annette Notenbomer_BNW-proef.indd 72

14-4-2019 16:30:27

Future long-term sickness absence among frequent absentees: a systematic review

References
1.

Roelen CA, Bültmann U, van Rhenen W, et al. External validation of two prediction models identifying
employees at risk of high sickness absence: cohort study with 1-year follow-up. BMC Public Health
2013;13:105.

2.

Notenbomer A, Roelen CA, van Rhenen W, et al. Focus group study exploring factors related to frequent
sickness absence. Plos One 2016;11(2):e0148647.

3.

Notenbomer A, Groothoff JW, van Rhenen W, et al. Associations of work ability with frequent and longterm sickness absence. Occup Med 2015;65:373-379.

4.

Roelen CA, Koopmans PC, Schreuder JA, et al. The history of registered sickness absence predicts future
sickness absence. Occup Med 2011;61:96–101.

5.

Roelen CA, van Rhenen W, Bültmann U, et al. The development and validation of two prediction models
to identify employees with high sickness absence. Eur J Public Health 2013;23:128–133.

6.

Roelen CA, Stapelfeldt CM, Heymans MW, et al. Cross-national validation of prognostic models predicting

4

sickness absence and the added value of work environment variables. J Occup Rehabil 2015;25:279-287.
7.

Roelen CAM, Bültmann U, Stapelfeldt CM, et al. Multicentre validation of frequent SA predictions. Occup
Med 2016;66:69-71.

8.

Kivimaki M, Forma P, Wikstrom J, et al. Sickness absence as a risk marker of future disability pension:
the 10-town study. J Epidemiol Community Health 2004;58:710–711.

9.

Flach PA, Krol B, Groothoff JW. Determinant of sick leave duration: a tool for managers? Scand J Public
Health 2008;36:713-719.

10. Eakin JM, MacEachen E. Health and the social relations of work: a study of the health-related experiences
of employees in small workplaces. Soc Health Illn 1998;20:896–914.
11. Schaufeli WB, Bakker AB, van Rhenen W. How changes in job demands and resources predict burnout,
work engagement, and sickness absenteeism. J Organ Behav 2009;30: 893–917.
12. Farrell D, Stam, CL. Meta-analysis of the correlates of employee absence. Human Relations 1988;41:211–
227.
13. Hultin H, Lindholm C, Malfert M, et al. Short-term sick leave and future risk of sickness absence and
unemployment – the impact of health status. BMC Public Health 2012;12:861.
14. Kant IJ, Jansen NWH, van Amelsvoort LGPM, et al. Structured early consultation with the occupational
physician reduces sickness absence among office workers at high risk for long-term sickness absence:
a randomized controlled trial. J Occup Rehabil 2008;18:79–86.

73

16196_Annette Notenbomer_BNW-proef.indd 73

14-4-2019 16:30:27

Chapter 4
15. Duijts SF, Kant I, van den Brandt PA, et al. Effectiveness of a preventive coaching intervention for
employees at risk for sickness absence due to psychosocial health complaints: results of a randomized
controlled trial. J Occup Environ Med 2008;50:765–776.
16. Moher D, Liberati A, Tetzlaff J, et al; PRISMA Group. Preferred reporting items for systematic reviews
and meta-analyses: the PRISMA statement. Ann Intern Med 2009;151:264-269.
17. North FM, Syme SL, Feeney A, et al. Psychosocial work environment and sickness absence among British
civil servants: the Whitehall II study. Am J Public Health 1996;86:332-340.
18. Stansfeld S, Feeney A, Head J, et al. Sickness absence for psychiatric illness: the Whitehall II Study. Soc
Sci Med 1995;40:189-197.
19. Head J, Kivimäki M, Martikainen P, et al. Influence of change in psychosocial work characteristics on
sickness absence: The Whitehall II Study. J Epidemiol Community Health 2006;60:55-61.
20. Altman DG, Bland JM. Interaction revisited: the difference between two estimates. BMJ 2003;326:219 .
21. Hutchon DJR. Calculations for comparing two estimated relative risks. 2015. http://www.hutchon.net/
CompareRR.htm. Accessed 21-10-2016.
22. Hayden JA, van der Windt DA, Cartwright JL, et al. Assessing bias in studies of prognostic factors. Ann
Intern Med 2013;158:280-286.
23. Moulaert VR, Verbunt JA, van Heugten CM, et al. Cognitive impairments in survivors of out-of-hospital
cardiac arrest: A systematic review. Resuscitation 2009;80:297-305.
24. Koopmans PC, Roelen CA, Groothoff JW. Risk of future sickness absence in frequent and long-term
absentees. Occup Med 2008;58:268-274.
25. Stapelfeldt CM, Nielsen CV, Andersen NT, et al. Sick leave patterns as predictors of disability pension
or long-term sick leave: a 6.75-year follow-up study in municipal eldercare workers. BMJ Open
2014;4(2):e003941.
26. Koopmans PC, Roelen CAM, Groothoff JW. Frequent and long-term absence as a risk factor for work
disability and job termination among employees in the private sector. Occup Environ Med 2008;65:494499.
27. Ishtiak-Ahmed K, Perski A, Mittendorfer-Rutz E. Risk markers of all-cause and diagnosis-specific disabilitiy
pension – a prospective cohort study of individuals sickness absent due to stress-related mental
disorders. BMC Public Health 2014;14:805.
28. Lund T, Kivimaki M, Labriola M, et al. Using administrative sickness absence data as a marker of future
disability pension: the prospective DREAM study of Danish private sector employees. Occup Environ
Med 2008;65:28-31.

74

16196_Annette Notenbomer_BNW-proef.indd 74

14-4-2019 16:30:27

Future long-term sickness absence among frequent absentees: a systematic review
29. Zetterström K. Disability pension among patients undergoing coronary revascularization. Dissertation,
Karolinska Institute Stockholm, 2015. https://openarchive.ki.se/xmlui/bitstream/handle/10616/44601/
Thesis_Katharina_Zetterstr%C3%B6m.pdf?sequence=2.
30. Dekkers-Sánchez PM, Hoving JL, Sluiter JK, et al. Factors associated with long-term sick leave in sicklisted employees: a systematic review. Occup Environ Med 2008;65:153-157.
31. Cornelius LR, van der Klink JJ, Groothoff JW, et al. Prognostic factors of long term disability due to mental
disorders: a systematic review. J Occup Rehabil 2011;21:259-274.
32. Detaille SI, Heerkens YF, Engels JA, et al. Common prognostic factors of work disability among employees
with a chronic somatic disease: a systematic review of cohort studies. Scand J Work Environ Health
2009;35:261-281.
33. Steenstra IA, Verbeek JH, Heymans MW, et al. Prognostic factors for duration of sick leave in patients sick
listed with acute low back pain: a systematic review of the literature. Occup Environ Med 2005;62:851860.

4

75

16196_Annette Notenbomer_BNW-proef.indd 75

14-4-2019 16:30:27

recurr*[tw] OR numerous[tw] OR
repeat*[tw] OR repetitive[tw] OR
frequent[tw] OR high frequency[tw]
OR high rate*[tw] OR high
incidence[tw]

recurr*:ab,ti OR numerous:ab,ti OR
repeat*:ab,ti OR repetitive:ab,ti OR
frequent:ab,ti OR ‘high frequency’:ab,ti
OR ‘high rate’:ab,ti OR ‘high rates’:ab,ti
OR ‘high incidence’:ab,ti

TI ( recurr* OR numerous OR repeat*
OR repetitive OR frequent OR high
frequency OR high rate* OR high
incidence ) OR AB ( recurr* OR
numerous OR repeat* OR repetitive OR
frequent OR high frequency OR high
rate* OR high incidence )

TI ( recurr* OR numerous OR repeat*
OR repetitive OR frequent OR high
frequency OR high rate* OR high
incidence ) OR AB ( recurr* OR
numerous OR repeat* OR repetitive OR
frequent OR high frequency OR high
rate* OR high incidence )

Medline

Embase

PsycINFO

Cinahl

Frequent

Supplementary Table S1. Search terms per database
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( (MH “Sick Leave”) OR (MH
“Absenteeism”) OR TI ( (sick* AND
leave*) OR absenteeism OR “sickness
absence*” OR “days off work” OR “work
disability”) OR AB ( (sick* AND leave*) OR
absenteeism OR “sickness absence*” OR
“days off work” OR “work disability”) )
NOT “school absenteeism”

( DE “Employee Absenteeism” OR TI (
(sick* AND leave*) OR absenteeism OR
“sickness absence*” OR “days off work”
OR “work disability”) OR AB ( (sick* AND
leave*) OR absenteeism OR “sickness
absence*” OR “days off work” OR “work
disability”) ) NOT “school absenteeism”

(‘work disability’/exp OR ‘medical leave’/
exp OR ‘absenteeism’/exp OR (sick*:ab,ti
AND leave*:ab,ti) OR ‘sick leave’:ab,ti OR
‘sick leaves’:ab,ti OR absenteeism:ab,ti
OR ‘sickness absence’:ab,ti OR ‘sickness
absences’:ab,ti OR ‘days off work’:ab,ti
OR ‘work disability’:ab,ti) NOT ‘school
absenteeism’

(“Sick Leave”[Mesh] OR
“Absenteeism”[Mesh] OR (sick*[tw]
AND leave*[tw]) OR absenteeism[tw]
OR sickness absence*[tw] OR days off
work[tw] OR work disability[tw]) NOT
school absenteeism[tw]

Sickness absence

(MH “Job Re-Entry”) OR
TI (prolong* OR long* OR
duration* OR “return to work”)
OR AB (prolong* OR long* OR
duration* OR “return to work”)

TI (prolong* OR long* OR
duration* OR “return to work”)
OR AB (prolong* OR long* OR
duration* OR “return to work”)

prolong*:ab,ti OR long*:ab,ti
OR duration*:ab,ti OR ‘return to
work’/exp OR ‘return to work’

prolong*[tw] OR long[tw] OR
longer[tw] OR long-term[tw]
OR duration*[tw] OR “Return
to Work”[Mesh] OR return to
work[tw]

Long

TI (prosp* OR longit* OR
cohort OR predic* OR
progn* OR determin* OR
factor*) OR AB (prosp*
OR longit* OR cohort OR
predic* OR progn* OR
determin* OR factor*)

TI (prosp* OR longit* OR
cohort OR predic* OR
progn* OR determin* OR
factor*) OR AB (prosp*
OR longit* OR cohort OR
predic* OR progn* OR
determin* OR factor*)

prosp*:ab,ti OR longit*:ab,ti
OR cohort:ab,ti OR
predic*:ab,ti OR progn*:ab,ti
OR determin*:ab,ti OR
factor*:ab,ti

prosp* OR longit* OR
cohort OR predic* OR
progn* OR determin* OR
factor*

Prospective design
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Supplementary Material 1 Quality criteria scoring list
Domain 1: Study Participation
Goal: To judge the risk of selection bias (likelihood that relationship between PF and outcome
is different for participants and eligible non-participants).
Study Participation Summary question:
After thorough reflection on all considerations, how would you describe the judgement about
the risk of selection bias (i.e. distortion due to relationship between the prognostic factor and
outcome being different for participants and eligible non-participants)?

□ Low risk of bias		

□ Moderate risk of bias

□ High risk of bias

Low risk of selection bias – due to:

4

•

Complete participation by those eligible to participate

•

Incomplete participation, but there is evidence that participation was not likely to be
related to the prognostic factor and outcome (there is evidence that relationship between
the prognostic factor and outcome are not different for participants and eligible nonparticipants).

Domain 2: Study Attrition
Goal: To judge the risk of attrition bias (likelihood that relationship between PF and outcome
are different for completing and non-completing participants).
Study Attrition Summary question:
After thorough reflection on all considerations, how would you describe the judgement about
the risk of attrition bias (i.e. distortion in study results due to relationship between the prognostic
factor and outcome being different for completing and non-completing participants)?

□ Low risk of bias

□ Moderate risk of bias

□ High risk of bias

Low risk – due to:
•

There was no loss to follow-up,
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•

There is some loss to follow-up, but there is evidence that follow-up was not likely to be
related to the prognostic factor and outcome (there is evidence that prognostic factor and
outcome are not different for completing and non-completing participants).

Domain 3: Prognostic factor Measurement
Goal: To judge the risk of measurement bias related to how the prognostic factor was measured
(differential measurement of the prognostic factor related to the outcome).
Outcome Measurement Summary question:
After thorough reflection on all considerations, how would you describe the judgement about
the overall risk of measurement bias due to the outcome measure?

□ Low risk of bias		

□ Moderate risk of bias

□ High risk of bias

Low risk – due to:
•

Measurement of the outcome is valid, reliable and similar for all subjects

•

There are differences or uncertainty in measurement of the prognostic factor but there is
evidence that it is not likely to affect the relationship between the prognostic factor and
outcome.

Domain 4: Outcome Measurement
Goal: To judge the risk of bias related to the measurement of outcome (differential measurement
of outcome related to the baseline level of prognostic factor).
Outcome Measurement Summary question:
After thorough reflection on all considerations, how would you describe the judgement about
the overall risk of measurement bias due to the outcome measure?

□ Low risk of bias		

□ Moderate risk of bias

□ High risk of bias

Low risk – due to:
•

Measurement of the outcome is valid, reliable and similar for all subjects

•

There are differences or uncertainty in measurement but there is evidence that it is not likely
to affect the relationship between the prognostic factor and outcome.
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Domain 5: Study Confounding
Goal: To judge the risk of bias due to confounding (i.e. the effect of PF is distorted by another
factor that is related to PF and outcome).
Study Confounding Summary question:
After thorough reflection on all considerations, how would you describe the judgement about
the overall risk of bias due to confounding?

□ Low risk of bias		

□ Moderate risk of bias

□ High risk of bias

Low risk – due to:
•

Inclusion and assessment of confounding was planned by theory, included valid and reliable
measures and were appropriately controlled in the design and/or analysis.

4

Domain 6: Statistical Analysis and Presentation
Goal: To judge the risk of bias related to the statistical analysis and presentation of results.
Statistical Analysis and Presentation Summary question:
After thorough reflection on all considerations, how would you describe the judgement about
the overall risk of bias due to the statistical analysis?

□ Low risk of bias		

□ Moderate risk of bias

□ High risk of bias

Low risk – due to:
•

Analysis reflects the study’s objectives and the design of the study.

•

The authors’ explanation for analysis employed is sensible and clear. For a study with a causal
understanding approach, a conceptual framework guides a thoughtful analysis.
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Supplementary Table S2. Variables included per study
Koopmans
et al. (2008)
[24]

Koopmans et
al. (2008)
[26]

Age

+

+

Gender

+

+

Sickness absence pattern

+

+

Marital status

+

+

Stapelfeldt
et al. (2014)
[25]
+

+
+

+
+

Education

+

Salary scale

+

+

Seniority

+

+

Type of workplace (urban/
rural)

+

+

Working part-time/full-time

+

+

Working environment
(favorable/unfavorable)

+

Total number of SA days

+

Country of birth
Occupation (care/non care)

Ishtiak-Ahmed
et al. (2014) [27]

+
+

+

Place of residence (villages or
(medium) sized cities

+

Length of hospital stay

+

Number of outpatient care
visits

+
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Abstract
Purpose: Frequent absentees are at risk of long-term sickness absence (SA). The aim of the study
is to develop prediction models for long-term SA among frequent absentees.
Methods: Data were obtained from 53,833 workers who participated in occupational health
surveys in the period 2010 – 2013; 4204 of them were frequent absentees (i.e., employees with
≥ 3 SA spells in the year prior to the survey). The survey data of the frequent absentees were
used to develop two prediction models: model 1 including job demands and job resources and
model 2 including burnout and work engagement. Discrimination between frequent absentees
with and without long-term SA during follow-up was assessed with the area under the receiver
operating characteristic curve (AUC); (AUC) ≥ 0.75 was considered useful for practice.
Results: A total of 3563 employees had complete data for analyses and 685 (19%) of them had
long-term SA during 1-year follow-up. The final model 1 included age, gender, education, marital
status, prior long-term SA, work pace, role clarity and learning opportunities. Discrimination
between frequent absentees with and without long-term SA was significant (AUC=0.623 (95%
CI 0.601 – 0.646), but not useful for practice. Model 2 showed comparable discrimination
(AUC=0.624; 95% CI 0.596 – 0.651) with age, gender, education, marital status, prior long-term
SA, burnout and work engagement as predictor variables. Differentiating by gender or sickness
absence cause did not result in better discrimination.
Conclusions: Both prediction models discriminated significantly between frequent absentees
with and without long-term SA during 1-year follow-up, but have to be further developed for
use in healthcare practice.

84

16196_Annette Notenbomer_BNW-proef.indd 84

14-4-2019 16:30:27

Predicting long-term sickness absence among employees with frequent sickness absence

Introduction
Frequent sickness absence (SA), that is three or more SA spells per year, is usually not
considered an important problem because most of the time, frequent absentees are not long
off work. However, previous research has shown that frequent SA is risk factor of long-term
SA [1]. Koopmans et al. reported that 19% of the frequent absentees had long-term SA (i.e., 42
consecutive days or longer) in the first year of a 4-year follow-up study. During the whole 4-year
follow-up period, 50% of the frequent absentees had long-term SA [1].
Few studies have investigated the potential risk factors of long-term SA among frequent
absentees; we only found studies with employees with frequent SA as subgroups. Women with
frequent SA were reported to have a higher risk of long-term SA than men with frequent SA [1,2].
Furthermore, frequent absentees with prior long-term SA were shown to have a higher risk of
long-term SA during follow-up [1-3]. Stapelfeldt et al. also investigated work characteristics as
risk factors of long-term SA [3]. Work pace, emotional demands, demands for hiding emotions,
physical workload, influence, meaning of work, commitment to the workplace, role conflict and
quality of leadership were dichotomized into favorable versus unfavorable and then summed into

5

a score of unfavorable work factors. A higher score of unfavorable work factors was associated
with an increased risk of long-term SA, but the authors did not specify the results for frequent
absentees. Furthermore, the associations between individual work characteristics and long-term
SA were not investigated [3].
Psychosocial work characteristics are known predictors of long-term SA [3-6]. Various
theoretical models have been developed to explain the relationship between psychosocial work
characteristics and SA. The Job Demands-Resources (JD-R) model is one of those theoretical
models that allows a broad range of job demands (i.e., aspects of the job that require physical
and/or psychological effort) and job resources (i.e., aspects of the job that are supportive for
achieving goals and/or stimulate personal development) [7]. The JD-R model posits a health
impairment process, in which sustained high job demands lead to burnout and long-term SA [5,810]. Sustained low job resources are associated with poor work engagement and both frequent
and long-term SA [5,6,10-14]. There is some evidence that burnout lies on the pathway between
job demands and long-term SA. Schaufeli et al. reported that an increase in job demands and a
decrease in job resources predicted burnout, and that burnout predicted longer SA duration [12].
Eriksson et al. described a burnout staircase, with job demands and job resources at the lower
staircases, followed by burnout and SA at the highest staircase [15,16]. We are not aware of earlier
predictor model studies to predict long-term SA in a population of employees with frequent SA.
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The aim of the present study was to develop a prediction model for long-term SA among frequent
absentees based on the predictor variables retrieved from the literature and the theoretical
framework of the JD-R model, in order to enable timely prevention of long-term SA. If burnout
and work engagement lie on the pathway between job demands and job resources on the one
hand and long-term SA on the other, it would not be appropriate to include burnout and work
engagement in a prediction model together with job demands and job resources (fig. 1).
Figure 1. The JD-R model

Therefore, we developed two prediction models: model 1, including job demands and job
resources, not burnout nor work engagement and model 2 including burnout and work
engagement, without job demands and job resources. We compared the models for their
ability to predict long-term SA among frequent absentees. Job demands and job resources are
likely to differ across work settings and it may be unfeasible to capture all potentially important
job demands and job resources in the prediction model. Based on the JD-R model’s health
impairment and motivational process, unmeasured job demands and job resources will also
increase or reduce burnout and work engagement levels. Therefore, we hypothesized that
a prediction model including burnout and work engagement instead of job demands and
resources would better predict long-term SA among frequent absentees than a prediction
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model with job demands and job resources. For both models, we tested model performance of
predicting long-term SA differentiating by gender and sickness absence cause.

Methods
Study setting and design
Surveillance of work and health is an important OHS task in The Netherlands. According to Dutch
law, employers have to enable their personnel to participate in occupational health surveys
every 4 years.
In the period between 2010 and 2013, 53,833 employees, working in companies across a wide
range of economic sectors contracted by a large Dutch occupational health service, participated
in occupational health surveys and completed questionnaires measuring health-related and
work-related variables. The response rate varied across surveys between 40-60%. The survey
participants (79% men) had a mean age of 45.1 (standard deviation [SD] 10.4) years and were
working 38.1 (SD=7.1) hours per week for on average 15.7 (SD=12.0) years in agriculture (3%),
industry (71%), commercial services (14%), and public services (12%).

5

A total of 4204 (8%) employees participating in the occupational health surveys were eligible for
the present study because they were frequent absentees in the sense that they had three or more
SA spells in the year prior to the survey. The study was set up as an explorative cohort study based
on a convenience sample in which baseline variables retrieved from the occupational health
survey questionnaires were analysed against SA data recorded in the year following the survey.
A total of 641 frequent absentees with missing responses on baseline predictor variables were
excluded from the analyses. Consequently, complete cases analysis included the data of 3563
frequent absentees. The Medical Ethics Committee of the University Medical Center Groningen
granted ethical clearance for this study (M12.116654).
Outcome variable long-term SA
SA refers to a paid leave from work due to any (i.e., work-related as well as non-work-related)
illness or injury. SA was recorded in an occupational health register from the day of reporting
sick to the day of returning to work. In The Netherlands, SA has to be certified by an occupational
physician (OP) if it lasts 42 days or longer. Therefore, we defined SA lasting ≥ 42 consecutive days
as long-term SA, irrespective of cause. Long-term SA was obtained from the occupational health
register in the year following the occupational health survey. Causes of long-term SA at follow-up
were based on diagnoses of occupational physicians, translated into ICD-10 codes. Included were
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long-term SA due to mental and behavioral disorders (ICD-10 chapter V) and musculoskeletal
and connective tissue diseases (ICD-10 chapter XIII).
Predictor variables
Age (in years), gender (men; women), education (low = primary school and junior vocational
education; medium = secondary general and senior vocational education; high = higher
professional and academic education), and marital status (single; married; other, e.g. living with
family) were obtained from the survey questionnaire.
Long-term SA (≥ 42 consecutive days in the year prior to the occupational health survey was
retrieved from the occupational health register and used for the predictor variable ‘prior longterm SA’ (no=0, yes=1).
Psychosocial work characteristics were measured with brief scales of the Questionnaire on
the Experience and Evaluation of Work (QEEW) addressing work pace (5 items, Cronbach’s
α=0.87), cognitive demands (5 items, α=0.83), emotional demands (3 items, α=0.80), work-home
interference (7 items, α=0.88), role clarity (5 items, α=0.85), task variety (6 items, α=0.87), learning
opportunities (4 items, α=0.88), supervisor support (3 items, α=0.90), and co-worker support
(3 items, α=0.89) [17]. In line with the JD-R model, work pace, cognitive demands, emotional
demands and work-home interference were considered job demands. The job resources were
role clarity, task variety, learning opportunities, and support from supervisors and co-workers.
The occupational health survey questionnaire measured burnout with the 15-item Dutch version
of the Maslach Burnout Inventory-general survey (MBI-GS) covering emotional exhaustion
(feelings of being emotionally overextended and exhausted by one’s work), cynicism (a feeling
of distance and impersonal response towards recipients of one’s care or service) and personal
accomplishment (feelings of competence and successful achievement in one’s work) [18]. All
items had 7-point frequency response scales ranging from ‘never’ (=0) to ‘always’ (=6). Item
scores were summed to a total MBI-GS score (α=0.89) and divided by the number of items so
that burnout scores ranged between 0 and 6. Higher scores represent higher levels of burnout.
Work engagement was measured with the 9-item Utrecht Work Engagement Scale (UWES)
covering vigor (feeling strong and vigorous), dedication (enthusiasm about one’s job and feeling
proud and inspired) and absorption (feeling flow when working) with 7-point frequency scales
ranging from ‘never’ (=0) to ‘always’ (=6) [19]. Item scores were summed to a total UWES score
(α=0.94) and divided by the number of items so that work engagement scores ranged between
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0 and 6. Higher scores represent higher levels of work engagement. In the literature, burnout
and work engagement are described as closely related concepts [20,21]. In our study, burnout
and work engagement were correlated (Pearson correlation r= –0.488), but not collinear.
Statistical analyses
Statistical analyses were done with R for Windows (version 3.2.4) by using the Regression
Modeling Strategies (rms) package (version 5.1-1). Age, job characteristics, burnout and
engagement were distributed normally. Student’s t-tests for independent samples were used to
determine differences in continuous baseline characteristics and Chi-square tests were used for
the categorical variables. Gender, education, marital status, and prior long-term SA were included
as categorical variables; age, work pace, workload, emotional demands, work-home interference,
role clarity, task variety, learning opportunities, supervisor support co-worker support, burnout
and work engagement were included as continuous variables into logistic regression models
with long-term SA (no=0, yes=1) in the year following the survey as outcome variable. Model
1 included age, gender, education, marital status, prior long-term SA, job demands and job
resources. Model 2 included age, gender, education, marital status, prior long-term SA, burnout
and work engagement. Logistic regression analysis estimated odds ratios (OR) and related 95%

5

confidence intervals (CI). The Wald-statistic is calculated by using the formula (B/SE) where B
2

is the regression coefficient and SE the standard error; higher Wald-statistics indicate stronger
predictors. The prediction model was reduced by backward stepwise techniques, using Akaike’s
Information Criterion (AIC) as a stopping rule.
The overall predictive performance of the final model was assessed by the Nagelkerke’s
pseudo R2. Calibration refers to the agreement between predicted and observed risks and was
investigated with the Hosmer-Lemeshow (H-L) goodness-of-fit test. H-L test p≥0.05 indicates
that the predicted risks do not deviate significantly from the observed risks, meaning that risk
predictions are adequate. Discrimination refers to the ability of a prediction model to distinguish
between frequent absentees with and without long-term SA during follow-up. Discrimination
was investigated by receiver operating characteristic (ROC) analysis. The area under the ROCcurve (AUC) was used as measure of discrimination; AUC≥0.75 represents discrimination useful
for practice [22]. All final models were stratified by gender. We also tested performance of the
final models differentiating between sickness absence cause.
A prediction model will perform better in the subjects used to develop the model than in new
subjects, a phenomenon known as overfitting. Overfitted prediction models are too optimistic in

89

16196_Annette Notenbomer_BNW-proef.indd 89

14-4-2019 16:30:28

Chapter 5

predicting outcomes for new subjects. Therefore, we internally validated the prediction models
in 250 bootstrap samples to correct for over-optimistic predictions in new subjects.

Results
The frequent absentees with complete data (n=3563) were significantly older, higher educated,
had significantly lower work engagement and significantly more frequently prior long-term than
those excluded because of missing responses on the occupational health survey questionnaires
(n=641). Gender, marital status, prior SA frequency, job demands, job resources and burnout did
not differ significantly between included and excluded participants. (Table 1).
The table shows the characteristics of the participants in occupational health questionnaires
who had three or more SA spells in the year prior to the survey. The table compares the baseline
characteristics of included and excluded participants.
During 1-year follow-up, 685 (19%) frequent absentees had long-term SA, predominantly due
to musculoskeletal (n=319; 47%) and mental (n=256; 37%) disorders; 15 participants had both
mental long-term SA and musculoskeletal long-term SA in the follow-up year. Other causes of
long-term SA were cardiovascular (6%), gastro-intestinal (4%), neurological (4%), and various
other disorders (2%).
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Table 1. Characteristics of the study population (N=4204)
Included participants
(n=3563)
mean SDc n
%
44.2 10.9

Age (years)
Gender
men
2399 67
women
1164 33
missing
0
Education
low
800 22
medium
1618 45
high
1145 32
missing
0
Marital status
single
898
25
married
2524 71
other
141
4
missing
0
Job demands (range 1 – 5)
work pace
2.7
0.9
cognitive demands
3.5
0.8
emotional demands
1.7
0.7
work-home interference 1.6
0.6
Job resources (range 1-5)
role clarity
3.9
0.8
task variety
3.4
0.9
learning opportunities
2.8
1.0
supervisor support
3.5
1.1
co-worker support
3.8
0.9
Burnout (range 0 – 6)
2.3
0.5
Work engagement (range
3.5
1.1
0 – 6)
Sickness absence spells in the year prior to the survey
3
2031 57
4
879
25
5
353
10
6
168
5
>6
132
4
Long-term sickness absence in the year prior to the survey
no
2648 74
yes
915
26
Long-term sickness absence in the year following the survey
no
2878 81
yes
685
19

Excluded
participantsa (n=641)
mean SDc n
%
43.0 10.7

Analysisb

p=0.014

398 62
223 35
20 3

p=0.063

174
248
176
43

27
39
27
7

p=0.002

156
403
26
56

24
63
4
9

p=0.609

2.7
3.5
1.7
1.6

0.9
0.8
0.7
0.6

p=0.892
p=0.266
p=0.842
p=0.932

3.9
3.4
2.8
3.5
3.8
2.3
3.7

0.8
0.8
1.0
1.1
0.9
0.7
1.1

p=0.953
p=0.675
p=0.897
p=0.929
p=0.513
p=0.119
p=0.001

337
165
66
45
28

53
26
10
7
4

p=0.073

543 85
98 15

p=0.000

520 81
121 19

p=0.870

5

Exclusion because of missing responses on the baseline predictor variables; b Analysis of difference between
included and excluded participants; Student’s t-test for independent samples for continuous variables and Chisquare test for categorical variables; c SD is standard deviation

a
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Performance of prediction model 1, with job demands and job resources
The full model 1 included 14 predictor variables. Based on the Wald statistic, lower education,
older age and female gender were the strongest predictors of long-term SA among frequent
absentees. After backward stepwise reduction, 8 variables remained in the final model 1: age,
gender, education, marital status, prior long-term SA, work pace, role clarity and learning
opportunities (Table 2).
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0.90 (0.80-1.02)
0.91 (0.83-1.00)

2.67
3.96

Final model
All (n=3563)
Wald
OR (95% CI)
17.75
1.02 (1.01-1.03)
17.49
1
1.49 (1.24-1.79)
26.05
1
0.75 (0.61-0.92)
0.53 (0.41-0.67)
6.09
1
0.84 (0.69-1.02)
0.54 (0.30-0.97)
8.50
1
1.32 (1.10-1.59)
2.41
1.09 (0.98-1.21)

0.89 (0.79-1.00)

3.73

1.57

12.23

1.04 (0.89-1.22)

0.25

0.91 (0.77-1.06)

0.70 (0.58-0.86)

Women (n=1164)
Wald
OR (95% CI)
0.05
1.00 (0.99-1.02)
10.99
1
0.70 (0.48-1.03)
0.50 (0.33-0.76)
1.18
1
0.88 (0.65-1.19)
0.66 (0.26-1.69)
0.10
1
1.05 (0.76-1.45)
3.03
1.16 (0.98-1.36)

Men (n=2399)
Wald
OR (95% CI)
24.66
1.03 (1.02-1.04)
16.14
1
0.77 (0.60-0.99)
0.52 (0.38-0.72)
6.81
1
0.76 (0.59-0.98)
0.47 (0.22-1.02)
10.97
1
1.48 (1.17-1.87)
1.87
1.09 (0.96-1.24)

The table shows Wald characteristics as indicator of predictor strength and the odds ratio (OR) and 95% confidence interval (CI) of associations between the health survey
variables and all-cause long-term sickness absence (SA) for the full 14-predictor model and the final 8-predictor model obtained by backward stepwise statistical reduction.
The final model was stratified by gender

Age
Gender
men
women
Education
low
medium
high
Marital status
single
married
other
Prior long-term SA
no
yes
Work pace
Cognitive demands
Emotional demands
Work-home interference
Role clarity
Task variety
Learning opportunities
Supervisor support
Support co-workers

Full model
All (n=3563)
Wald
OR (95% CI)
17.36
1.02 (1.01-1.03)
17.14
1
1.49 (1.23-1.80)
25.08
1
0.75 (0.61-0.92)
0.53 (0.41-0.68)
5.90
1
0.85 (0.70-1.03)
0.54 (0.30-0.97)
8.34
1
1.32 (1.09-1.59)
2.51
1.10 (0.98-1.24)
0.27
0.97 (0.85-1.10)
0.37
1.04 (0.91-1.20)
0.34
1.04 (0.90-1.21)
2.54
0.90 (0.78-1.03)
0.08
0.98 (0.86-1.12)
2.42
0.91 (0.81-1.03)
0.20
0.98 (0.88-1.08)
1.95
1.08 (0.97-1.21)

Table 2. Prediction model on all-cause long-term sickness absence with job demands and job resources (model 1)
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The Nagelkerke’s pseudo R2 was 0.048, reflecting poor overall performance of the final logistic
regression model. The H-L test p=0.013 indicated that the risks predicted by the model deviated
significantly from the observed risks of long-term SA, although inspection of the calibration plot
showed no substantial deviations between predicted and observed long-term SA risks (fig. 2).
The full 14-predictor model had an AUC=0.625 (95% CI 0.599 – 0.654) and the final 8-predictor
model 1 had AUC=0.623 (95% CI 0.601 – 0.646). Bootstrapping showed 4.8% over-optimism; the
over-optimism adjusted AUC of the final model 1 was 0.615. Discrimination by the final model
1 did not differ between men (AUC=0.644; 95% CI 0.617-0.671) and women (AUC=0.622; 95% CI
0.583-0.660). Calibration was adequate for both men (H-L test p=0.104) and women (H-L test
p=0.366). The Nagelkerke’s pseudo R2 was 0.064 for men and 0.043 for women. Age, gender,
education, marital status and prior long-term SA were strong predictors in the final model. When
stratified, age, education, marital status and prior long-term SA were also strong predictors for
men. For women, education and role clarity were strong predictors.
Figure 2. Calibration graph

The figure plots mean long-term SA risks predicted by the final 8-predictor model with job demand job resources
model (black dots) and the final 7-predictor model with burnout and work engagement (grey dots) against observed frequencies per decile of predicted risk; the diagonal indicates perfect calibration
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Performance of prediction model 2, with burnout and work engagement
The full model 2 included 7 variables: age, gender, education, marital status, prior long-term SA,
burnout and work engagement. Again, lower education, older age and female gender were the
strongest predictors of long-term SA. After backward stepwise reduction, all 7 predictor variables
remained in the final model 2 (Table 3).
The overall predictive performance of the model was poor, with Nagelkerke’s pseudo R2 = 0.044.
An H-L test p=0.009 indicated miscalibration, although the calibration plot showed no substantial
deviations between predicted and observed long-term SA risks (fig. 2). The discriminative ability
of the model was significant with AUC=0.624 (95% CI 0.596 – 0.651); after correction for 5.2% overoptimism, the AUC was 0.616. The final predictor model had AUC=0.646 (95% CI 0.619-0.673) for
men, and AUC=0.583 (95% CI 0.544-0.622) for women. Calibration was adequate for the model
with men and women with H-L test p=0.436 and p=0.632 respectively. The Nagelkerke’s pseudo
R2 was 0.063 for men and 0.021 for women. For male frequent absentees, age, gender, education,
marital status, prior long-term SA and burnout were strong predictors of long-term SA, whereas
for women education was the strongest predictor.

5

Table 4 shows the results of the final prediction models differentiated by sickness absence causes.
When modelling only on participants with long-term SA due to mental disorders, discriminative
ability was significant with AUC= 0.635 (95% CI 0.599 – 0.670) for model 1 and AUC=0.610 (95%
CI 0.574 – 0.646) for model 2. Discrimination was better, but still not useful for practice when
modelling only on participants with long-term SA due to musculoskeletal disorders, with
AUC=0.688 (95% CI 0.660 – 0.716) for model 1 and AUC=0.679 (95% CI 0.650 – 0.707) for model 2.
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1.22 (1.05-1.42)
0.95 (0.88-1.02)

5.87
0.30

0.97 (0.89-1.07)

1.26 (1.05-1.53)

1.47 (1.17-1.86)
2.69

1.01

0.00

1.22

9.53

-

0.06

Wald

0.89 (0.78-1.02)

1.15 (0.87-1.52)

1.00 (0.73-1.38)

1

0.61 (0.24-1.56)

0.91 (0.67-1.22)

1

0.54 (0.36-0.80)

0.71 (0.49-1.04)

1

-

-

1.00 (0.98-1.01)

OR (95% CI)

Women (n=1164)

The table shows Wald characteristics as indicator of predictor strength and the odds ratio (OR) and 95% confidence interval (CI) of associations between the health survey
variables and all-cause long-term sickness absence. The model including men and women combined (all) concerns the full and final 7-predictor model. The model was
stratified by gender

6.55
1.78

Burnout

1.32 (1.10-1.57)

yes

Work engagement

1

no

1

0.46 (0.21-0.99)
10.69

0.50 (0.28-0.91)

Prior long-term SA

8.96

0.86 (0.71-1.04)

married

other

0.75 (0.58-0.97)

1

single

1

0.50 (0.37-0.68)

0.53 (0.32-0.67)

Marital status

7.14

0.72 (0.59-0.89)

high

0.75 (0.58-0.96)

1

1

-

-

medium

19.14

-

OR (95% CI)
1.03 (1.02-1.04)

low

5.50

1.51 (1.26-1.81)
27.17

women

Education

1

16.96

men

Gender

24.73

Wald

1.02 (1.01-1.03)

OR (95% CI)

Wald
16.98

Age

Men (n=2399)

All (n=3563)

Table 3. Prediction model on all-cause long-term sickness absence with burnout and work engagement (model 2)
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Table 4. Results per model for long-term SA due to different causes
Nagelkerke’s
pseudoR2

H-L-test

AUC (95% CI)

All cause long-term SA

0.048

0.013

0.623 (0.601-0.646)

Mental long-term SA

0.040

0.712

0.635 (0.599-0.670)

Musculoskeletal long-term SA

0.079

0.866

0.688 (0.660-0.716)

All cause long-term SA

0.044

0.009

0.624 (0.596-0.651)

Mental long-term SA

0.030

0.815

0.610 (0.574-0.646)

Musculoskeletal long-term SA

0.071

0.730

0.679 (0.650-0.707)

Model 1

Model 2

The table presents prediction model performance measures differentiated by sickness absence cause; H-L test
p ≥0.05 indicates adequate model calibration; the area under the receiver operating characteristic curve (AUC)
reflects discrimination by the model between frequent absentees with and without long-term sickness absence
during follow-up

Discussion

5

We developed prediction models for the risk of long-term SA among frequent absentees using
backward stepwise regression analysis. Final model 1 included age, gender, education, marital
status, prior long-term SA, work pace, role clarity and learning opportunities. Discrimination by
this model between frequent absentees with and without long-term SA during follow-up was
significant, but not useful for practice. Model 2 included age, gender, education, marital status,
prior long-term SA, burnout and work engagement. Discrimination between frequent absentees
with and without long-term SA during follow-up was comparable to model 1. We hypothesized
that it would be unfeasible to measure all potentially important job demands and job resources
and therefore expected a better performance of model 2 as compared to model 1. Model 1 and
model 2 showed comparable performance, even when stratifying the performance analysis
by gender or when differentiating between long-term SA causes. Model 1 correctly identified
frequent absentees with long-term SA during 1-year follow-up in 61.5% of the cases and model
2 in 61.6% of the cases. Although better than chance, discrimination of this magnitude is below
the level recommended for practical use.
The poor discriminative ability is in line with previous research on prediction models for longterm SA. A prediction model including age, gender, education, self-rated health, mental health,
prior long-term SA, work ability, emotional job demands, and recognition by the management
correctly identified Danish employees at risk of long-term SA in 68% of the cases [23]. In a study

97

16196_Annette Notenbomer_BNW-proef.indd 97

14-4-2019 16:30:29

Chapter 5

on employees of an airline company, Boot et al. found that higher age, recent pregnancy, having
a parking permit, having ‘aggravated working conditions’ (i.e., physical workload as a result of
posture, lifting and abnormal working conditions) and prior SA correctly identified employees
at risk of long-term SA in 73% of the cases [24]. The better discriminative ability may be due
to the fact that predictions were restricted to employees of one company, which enabled the
investigators to include specific predictors, such as ‘having a parking permit’.
A recent study on prediction models including job demands and job resources showed poor
discrimination between employees with and without long-term SA [25]. The prediction model,
including psychological job demands, role conflict, harassment, role clarity, social support
and fair leadership at the workplace, correctly identified nurses with long-term SA during
2-year follow-up in 56% of the cases. The explanation for the poor discriminative ability of this
prediction model may be that the association of job demands and job resources with health
outcomes differs across workplace settings; demands or resources that have a strong association
with long-term SA in one workplace might be weakly or not associated with long-term SA in
another workplace. Furthermore, there may be unknown job demands and job resources that are
important predictors of long-term SA. Knowing we could not include all possible job demands
and resources for all types of jobs and industries, we expected better predictions by the model
including burnout and work engagement, because sustained high levels of both measured and
unmeasured job demands will lead to burnout. Although the present study showed that higher
burnout scores were associated with an increased long-term SA risk, discrimination between
frequent absentees with and without long-term SA by the prediction model including burnout
and work engagement was not better than discrimination by the model including job demands
and job resources. Although both prediction models included psychosocial work factors,
discrimination was not better for long-term SA due to mental disorders than for long-term SA due
to musculoskeletal disorders. When stratifying the final models by gender, discrimination was
comparable. These finding indicate that neither the model with job demands and job resources,
nor the model with burnout and work engagement discriminates sufficiently between frequent
absentees with and without long-term SA during 1-year follow-up. It is unlikely that longer
follow-up periods improve the discrimination of baseline predictor models [26]. Although longer
follow-up periods result in more events and higher statistical power, baseline predictor models
predict outcomes most accurately on the short term [27], particularly if predictor values change
over time. Longitudinal prediction models with repeated measurements of predictor values
over time may better discriminate between frequent absentees with and without long-term SA.
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Strengths and weaknesses
To our knowledge, this is the first cohort study investigating predictions of long-term SA
among frequent absentees. Job demands, job resources, burnout and work engagement were
all measured at baseline with reliable and valid scales and the analysis was based on the JD-R
model as a theoretical framework [17-19]. Including burnout and work engagement could have
improved the model [6,14], but due to the health impairment process described by the JD-R
model, we decided to analyze job demands and job resources separately from burnout and
work engagement. The data of the frequent absentees were obtained from a large population
(N=53,833) of employees who participated in occupational health surveys between 2010 and
2013. With 685 long-term SA episodes at follow-up and 14 variables in the full model we had
almost 50 events per variable, which was sufficient for a robust backward regression analysis.
Participants in health surveys may be healthier than non-participants [28]. Healthy volunteer
bias may have under-estimated associations between predictor variables and long-term SA, if
healthy frequent absentees participated in health surveys more often than those with chronic
health conditions. Although participants differed on some characteristics from those excluded at
baseline, in most cases, the difference was small in absolute numbers except for prior long-term
SA: 26% of the participants reported prior long-term SA as compared with 15% of those excluded
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at baseline. This may have resulted in overestimation of associations between prior long-term
SA and long-term SA at follow-up. Selective participation may hamper the generalizability of
the results.
The low Nagelkerke’s pseudo-R2 values indicate that important predictors of long-term SA
among frequent absentees may be lacking from the prediction models. An earlier study found
indications that job demands and job resources predictive of long-term SA may differ between
men and women [10]. When stratifying our final models by gender, we also found that the
predictor strength of several factors in women was different from men. Age, marital status and
prior long-term SA were stronger predictors of long-term SA in male frequent absentees than
in female frequent absentees. Role clarity was a strong predictor for women. However, the
predictive performance of the models did not differ between men and women.
Practical implications
The present study showed that education, age and gender were the strongest predictors of
long-term SA among frequent absentees. We recommend health providers and managers to
explore the causes of frequent SA in low educated, older and female frequent absentees as
they are particularly at risk of long-term SA. With the current knowledge, this may be the best
strategy for preventing long-term SA among frequent absentees. A prediction model for long-

99

16196_Annette Notenbomer_BNW-proef.indd 99

14-4-2019 16:30:29

Chapter 5

term SA would enable healthcare providers to better identify frequent absentees at increased
risk of long-term SA and invite them for preventive consultations or refer them to interventions
to reduce the risk of long-term SA. Prediction models including job demands and job resources
or their effects in terms of burnout and work engagement proved to be better than chance, but
have to be further developed for use in healthcare practice.
Further research
The poor performance of the prediction models in the present study indicates that important
predictors of long-term SA may be lacking from the models. More research is required to search
for additional predictors of long-term SA among frequent absentees. Previous studies have
included health-related predictors [23,24,29]. Roskes et al. have reported that employees with
chronic conditions have more frequent SA [30]. Health-related variables may improve the
predictions of long-term SA among frequent absentees. Furthermore, several studies have shown
that work ability is a predictor of future long-term SA [23,31-33]. We did not include work ability
in the present study, because it was not measured in all occupational health surveys. Previous
studies have shown that influence at work and quality of leadership predict long-term SA. Future
studies could investigate if the prediction model for long-term SA among frequent absentees
improves by adding work ability, health related variables such as self-rated health, influence at
work or quality of leadership as a predictor variable. Furthermore, future studies should consider
developing prediction models for men and women, as our present results show that predictors
of long-term sickness absence differ between male and female frequent absentees. Age and
prior long-term SA may not be included as predictor variables in the final prognostic model for
long-term sickness absence in female frequent absentees.
Conclusion
A prediction model including job demands and job resources and a prediction model including
burnout and work engagement better than chance discriminated between frequent absentees
with and without long-term SA during 1-year follow-up, but have to be further developed before
using them to identify frequent absentees at risk of long-term SA and refer them to interventions
aimed at preventing long-term SA.
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Abstract
Background: Frequent sickness absence -that is, 3 or more episodes of sickness absence in
1 year- is a problem for employers and employees. Many employees who have had frequent
sickness absence in a prior year also have frequent sickness absence in subsequent years: 39% in
the first follow-up year and 61% within 4 years. Moreover, 19% have long-term sickness absence
(≥6 weeks) in the first follow-up year and 50% within 4 years. We developed an electronic health
(eHealth) intervention, consisting of fully automated feedback and advice, to use either as a
stand-alone tool (eHealth intervention-only) or combined with consultation with an occupational
physician (eHealth intervention-occupational physician).
Objective: This study aimed to evaluate the effect of the eHealth intervention, with or without
additional occupational physician consultation, to reduce sickness absence frequency for
employees with frequent sickness absence, versus care as usual (CAU).
Methods: This study was a three-armed randomized controlled trial. Employees with frequent
sickness absence received invitational letters, which were distributed by their employers.
The primary outcome measure was the number of register-based sickness absence episodes
12 months after completing the baseline questionnaire. Secondary outcome measures were
register-based total sickness absence days and self-assessed burnout, engagement, and
work ability. In a process evaluation 3 months after baseline, we examined adherence to the
intervention and additional actions such as general practitioner and OP visit, communication
with the manager, and lifestyle change.
Results: A total of 82 participants were included in the analyses, 21 in the eHealth interventiononly group, 31 in the eHealth intervention-occupational physician group, and 30 in the CAU
group. We found no significant difference in sickness absence frequency between the groups
at 1-year follow-up. Sickness absence frequency decreased in the eHealth intervention-only
group from 3 (interquartile range, IQR 3-4) to 1 episode (IQR 0.3-2.8), in the eHealth interventionoccupational physician group from 4 (IQR 3-5) to 3 episodes (IQR 1-4), and in the CAU group from
3 (IQR 3-4) to 2 episodes (IQR 1-3). For secondary outcomes, we found no significant differences
between the intervention groups and the control group. The process evaluation showed that
only 3 participants from the eHealth intervention-occupational physician group visited the
occupational physician on invitation.
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Conclusions: Among employees with frequent sickness absence, we found no effect from the
eHealth intervention as a stand-alone tool in reducing sickness absence frequency, nor on total
sickness absence days, burnout, engagement, or work ability. This might be due to low adherence
to the intervention because of insufficient urgency to act. We cannot draw any conclusion on the
effect of the eHealth intervention tool combined with an occupational physician consultation
(eHealth intervention-occupational physician), due to very low adherence to the OP consultation.
An OP consultation could increase a sense of urgency and lead to more focus and appropriate
support. As this was the first effectiveness study among employees with frequent sickness
absence, strategies to improve recruitment and adherence in occupational eHealth are included.
Trial Registration: Netherlands Trial Register NTR4316
http://www.trialregister.nl/trialreg/admin/rctview.asp?TC=4316 (Archived by WebCite at
http://www.webcitation.org/713DHhOFU).
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Introduction
Background
Frequent sickness absence (SA), that is, 3 or more episodes of SA in a year, is common in the Dutch
working population and poses a problem for both employers and employees [1]. The prevalence
of frequent SA was 5.8% in 2015 and 6.1% in 2016 among more than 600,000 employees working
in small- to medium-sized companies under contract with a Dutch national occupational health
service (OHS). In the Netherlands, the costs related to frequent SA can be estimated to be at
least 100 million euros per year (US $123 million) [2]. Frequent SA is often a precursor of future
frequent SA; Koopmans et al. found that 39% of employees with frequent SA had frequent SA
again in the following year and 61% within 4 years [3]. In addition, there is a risk of high future
costs due to long-term SA, as 19% of frequent absentees have long-term SA (≥6 weeks) in the
first follow-up year and 50% in the 4 years following a year with frequent SA [3]. Employers
have to redirect work tasks to other employees and are faced with work planning problems.
Employees with frequent SA can suffer from increasing tensions with colleagues [4] who are
burdened with an increased workload and overwork. Furthermore, frequent absentees are
at increased risk of being dismissed [5]. In a literature review, Beemsterboer et al. found that
poorer health, poorer working conditions, greater physical and mental workload, female gender,
greater alcohol consumption, and smoking were related to a higher SA frequency [6]. In contrast,
better job resources, better working relations, greater motivation (work pleasure), older age,
being married, having a satisfactory private life, and higher education were associated with a
lower SA frequency. Other studies found that poor health, chronic diseases, and reduced work
ability were related to frequent SA [7-10]. On the basis of a focus group study among frequent
absentees, we reported earlier that high job demands and low job resources, particularly low
support from management, were related to frequent SA [11]. Frequent absentees also mentioned
home demands, poor health, chronic illness, and unhealthy lifestyles to be related to frequent
SA [11]. The results of these studies suggest that frequent SA is a multifaceted phenomenon.
To reduce SA frequency among employees with frequent SA, an intervention is needed
to address this wide range of issues. To reduce frequent SA and feel better, employees with
frequent SA prefer to seek adequate (medical) help themselves [11]. They want help only when
self-management fails [11]. Among published interventions to reduce SA, several studies showed
successful reduction of SA in employees at high risk of future SA through face-to-face structured
consultations with occupational health professionals [12-15]. However, consultations can be
time-consuming and costly. In contrast, electronic health (eHealth) interventions are low in cost
and appeal to self-management. The number of studies on eHealth interventions (EHIs) has
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grown rapidly in the last few years. Studies among patient or general populations have shown
that EHIs enhance health and well-being, improve lifestyle, and increase self-management for
a broad range of diseases or risk factors [16-21]. In occupational health, however, studies on
EHIs are relatively scarce. eHealth studies among employees focus mainly on lifestyle change,
stress reduction, or mental health improvement. Studies on effectiveness of EHIs on absenteeism
measures are few. In a randomized controlled trial (RCT) among employees at high risk of SA
due to depression, Beiwinkel et al. tested a 12-week eHealth program and compared the results
with those of a waiting-list control group that received written psychoeducation. Although both
groups showed a high reduction in SA frequency (intervention group: 67% and control group:
83%), there was no statistical difference in SA frequency between the groups [22]. Ebert et al.
found a reduction of depressive symptoms among a group of teachers through an internetbased problem-solving training but no difference between the intervention and control groups
on the secondary outcome measure self-rated absenteeism [23]. Other studies showed that a
self-guided internet-based stress management intervention resulted in a significant reduction of
perceived stress in a group with increased stress but no reduction in absenteeism [24-26]. Volker
et al. reported an earlier return to work in the intervention group among sick-listed employees
with common mental disorders (hazard ratio 1.39, 95% CI 1.03-1.87) [27]. During a 1-year followup period, the intervention group received a blended EHI, compared with the care as usual
(CAU) group. The blended EHI consisted of a mix of personalized e-modules in combination
with guidance by a specially trained occupational physician (OP). All these EHIs have the use
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of questionnaires in common for a targeted intervention and elements of self-management.
To our knowledge, no EHIs have as yet been designed to reduce SA frequency among frequent
absentees. We developed an EHI tool to advise employees with frequent SA as to how they could
improve health and self-management. The theoretical framework for this EHI tool was based
on the Job Demands-Resources (JD-R) model [28]. The JD-R model relates psychosocial work
characteristics to outcome measures such as burnout, engagement, productivity, and SA [2932] and provides keys for guidance and support [11,32]. We used tools from the mental health
guidelines of the Netherlands Society for Occupational Physicians (NVAB) [33]. Furthermore, the
EHI tool was based on the determinants of frequent SA according to focus group participants
and their suggestions on how to reduce frequent SA, such as communication with management
[11]. The intervention addressed these elements item by item.
In the Netherlands, OPs often play a role in work-related interventions to reduce SA as they are
experts in health, work, SA, and prevention. They can also address factors from the JD-R model,
advising (temporary) accommodations to reduce job demands or increase job resources. The
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role of OPs in effective reduction of SA [12,14,15] led us to include a blended-care study arm,
combining the EHI tool with a consultation with the OP.
Objective
The main objective of this study was to evaluate the effectiveness of the EHI tool without
(EHI-only) and with OP consultation (EHI-OP), compared with CAU, on SA frequency among
employees with frequent SA. Secondary outcomes were the total number of SA days, burnout,
work engagement, and work ability at 1-year follow-up. We conducted a process evaluation to
evaluate adherence to the intervention.

Methods
Design and participants
This study was designed as a three-armed RCT and registered in the Dutch trial register ((NTR
4136). The Medical Ethics Committee (METc) of the University Medical Center Groningen approved
the study (METc 2013/131). Employees participated voluntarily and signed an informed consent
form. The report is based on the CONSORT eHealth checklist [34].
Inclusion criteria were employees with frequent SA, that is, 3 or more episodes of SA in the year
before recruitment, irrespective of the causes or duration of sick leave. Exclusion criterion was
inability to complete a questionnaire in Dutch.
Study participants were recruited from 21 Dutch organizations staffing more than 100 employees
between December 2013 and December 2014. Of the participating organizations, 7 were in
industry, 5 in commercial services, and 9 in public services. The first author (AN) had prepared
a list of all frequent absentees in the participating organizations (source population), based
on the occupational health service register. All employees with frequent SA received from us
invitational letters combined with informed consent forms, which were distributed by their
employers. The letters contained logos from both the University of Groningen and the OHS.
Upon signing the informed consent form, we sent a personal URL code, which provided access
to the Web-based questionnaire at baseline (T0). The questionnaire included validated scales
measuring secondary outcome measures such as burnout, engagement, and work ability as
well as potential determinants of frequent SA as found in the focus group study: job demands,
job resources, health, chronic diseases, lifestyle aspects, and a few open questions on health
and frequent SA.
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Upon completion of the baseline questionnaire, the intervention groups received fully
automated personal advice. The control group was thanked for participation upon completion
of the questionnaire. All participants were invited to fill out a process evaluation 3 months after
T0 and a short questionnaire 1 year after baseline (T1), with questions on the outcome measures.
Intervention
Intervention group 1: eHealth intervention only (EHI-only)
The main scope of the intervention was self-management with help from relevant others,
for example, the employer, OP, and general practitioner (GP). The intervention consisted of
immediate fully automated personalized Web-based feedback, item by item. The addressed
items were job demands (work pace, emotional demands, and work-home interference),
job resources (feedback, learning opportunities, supervisor support, coworker support, and
autonomy), burnout, engagement, work ability, general health, chronic diseases, psychological
health, lifestyle, and body mass index. For an overview of the intervention elements per item,
see Appendix 1. The feedback per item consisted of the score, interpretation of the score, general
advice on possibilities to tackle this issue (in case of a poor score), reference to relevant internet
sites for more information, further diagnostic tests or treatment, and referral to people who could
help (depending on the issue: manager, colleagues, human resource management (HRM), OP,
social worker, or GP). The advice often contained a link to documents with more detailed advice.
The advice was based on NVAB guidelines, occupational health care practice, and suggestions
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from focus group participants with frequent SA from a prior study [11]. Cut-off points were either
the existing cut-off points of the scales or the seventy-fifth percentile of a large reference group
who participated in OHS health surveillance checks. Participants who scored well on a particular
scale received feedback that they had scored well and no specific actions were needed.
Intervention group 2: eHealth intervention + occupational physician consultation (EHI-OP)
Participants in intervention group 2 received the same advice and documents as the EHI-only
group but were invited by email to a preventive advisory consultation with the OP. The email
contained the name of the OP and the telephone number of the OP’s secretary to make an
appointment.
The OPs from the 21 participating organizations received written information on the study and
a personal explanation by the first author (AN) about the goal of the study and the possibility
of consultations with participants. Moreover, AN explained that what was expected in this
preventive consultation was the same as in preventive consultations initiated by the employee
in nonresearch situations: mainly participants’ questions on health and SA in relation to work and
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how to influence the employee’s health or (work) situation. This could lead to making a joint planof-action, but it was not obligatory. Standard time for this preventive consultation was 30 min.
Control group: care as usual (CAU)
The control group received neither personalized advice nor support from the OP or researchers
upon completion of the Web-based questionnaire. CAU consisted of consultation with the OP at
the request of the employer or control group participant. In case of long-term SA, participants
were invited for a consultation with the OP to certify SA within 6 weeks of reporting sick [35].
Pilot test of eHealth intervention
We pilot tested the EHI tool in 12 frequent absentees from 3 nonparticipating organizations.
We used their feedback on technical issues and understandability to improve the EHI tool. After
finalization of the tool, we made no changes in the contents.
Primary outcome variable
The primary outcome measure was the number of register-based SA episodes 12 months after
completing the Web-based baseline questionnaire. At 1-year follow-up, the incident number of
SA episodes was retrieved at the individual level from the occupational health service register,
in which SA was recorded from the first day of sick leave to the day of return to work.
Secondary outcome variables
The number of days of all SA episodes was cumulated to a total number of SA days at 1-year
follow-up. Burnout, work engagement, and work ability were measured at 1-year follow-up.
Burnout was measured with the 9-item Utrecht Burnout Scale (UBOS) measuring emotional
exhaustion and cynicism on a 7-point frequency scale ranging between never (=0) and always
(=6) [36]. A total UBOS-9 score (Cronbach alpha=.92) was calculated by summing the item scores,
with higher scores representing higher levels of burnout. The scale included the dimensions
emotional exhaustion (5 items) and cynicism (4 items).
Work engagement was measured with the 9-item Utrecht Work Engagement Scale (UWES) [37].
The UWES scale’s vigor (3 items), dedication (3 items), and absorption (3 items) were scored on
a 7-point frequency scale ranging from “never” (=0) to “always” (=6). A total UWES-9 score was
calculated by summing the item scores (Cronbach alpha=. 95), with higher scores representing
more work engagement.
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Work ability was investigated with the first item of the Work Ability Index (WAI), asking for current
work ability compared with lifetime best on a 0 to 10 scale. This single-question work ability
score has been reported to be a reasonable alternative to the complete WAI for measuring work
ability in working populations [38,39].
Work and population characteristics
We assessed the following items to provide targeted intervention advice. Job demands (work
pace, emotional demands, and work-home interference) and job resources (feedback, learning
opportunities, supervisor support, coworker support, and autonomy) were measured with
the short scales of the Questionnaire on the Experience and Evaluation of Work [40]. General
health was measured with the Short-Form Health Survey, the single-item question: “In general,
would you say your health is excellent (=5), very good (=4), good (=3), fair (=2), or poor (=1)?”
This item has been associated with physicians’ assessments of health, morbidity measures, and
utilization of health services [41] and is comparable with longer instruments [42]. The presence of
chronic diseases was assessed with the item “Do you have a chronic disease that already lasts >3
months?” (yes/no). The Alcohol Use Disorder Identification Test [43] was used to measure alcohol
consumption. Physical exercise was measured with Dutch Norm Healthy Moving [44] and Fitnorm
[45]. Smoking was assessed by a single-item question on smoking (yes/no) and relaxation with
2 single-item questions: “Do you have at least half an hour relaxation every day?” and “Do you
regularly take a break at work?” Response options were “hardly every/never,” “regularly,” and

6

“(almost) always.” Additionally included were the questions “Do you find it a problem that you
are frequently on sick-leave?” (yes, no, do not know), “Does your supervisor find it a problem
that you are frequently on sick-leave?” (yes, no, do not know), and “Do your colleagues find it a
problem that you are frequently on sick-leave?” (yes, no, do not know, some do/some do not).
An open question at the end of the questionnaire requested other relevant information (“What
else plays a role in your health and SA that has not yet been covered?”).
Process evaluation
In a process evaluation 3 months after baseline, adherence to the intervention was measured
in the EHI groups, assessing reading the advice provided by the eHealth tool and undertaking
actions. Actions assessed were a consultation with the OP, GP, specialists, paramedics, or
psychologist and additional actions such as tackling sources of stress, tackling work-related
problems, and having a conversation at work about work-related problems or solutions, lifestyle
changes, and other actions (open question). Participants from the control group also received
a process evaluation, with questions on OP consultation and additional actions, for example,
visit to GP, physiotherapist, psychologist, or other paramedics; lifestyle changes; or consultations
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with management, HRM, or occupational health providers to seek solutions for work-related
problems.
Sample size
In a pilot study, we found that frequent absentees had on average 3.79 (SD 1.27) SA episodes in
2013 to 2014 in the total employee population of a large Dutch OHS. RCT intervention studies
that include SA frequency as an outcome measure are scarce. No scientifically based intervention
effect was available as this was the first intervention study among employees with frequent
SA on SA frequency. The RCT studies from Duijts et al. [13] and Kant et al. [15] are the closest
scientific approaches to this intervention study, although targeted at a different population.
Applying their results to our study on frequent absentees, we aimed in the original trial protocol
for a reduction of 0.5 episodes (Cohen d=0.39) with our focused intervention. On the basis of an
alpha of .05 (two-tailed) and a power of 80%, a sample size of 103 was needed [46]. After further
consideration, we included in the submission to the METc, before the start of the study, a second
sample size calculation to detect a difference of 1 SA episode per year (Cohen d=0.79). This was
based on our practice-based knowledge of relevant intervention effects in an occupational
health setting. This calculation showed that we needed a minimum of 27 per group [46].
Randomization
The source population (N=825) was prerandomized into 3 arms: intervention group 1 (EHI-only;
n=270), intervention group 2 (EHI-OP; n=279), and control group (n=276) by random integers [47].
We randomized the entire source population as the software provider was only able to generate
and provide URLs groupwise.
Blinding
Participants were allocated to the intervention groups and control group before the study
started. They were blinded for the group to which they were allocated until completion of
the Web-based questionnaire, whereupon they did (intervention groups) or did not (control
group) receive a personalized advice. The first author (AN) knew to which group each individual
belonged. SA data were retrieved and analyzed by another author (CR) who did not know to
which group each individual belonged.
Statistical analyses
All statistical analyses were conducted in IBM SPSS Statistics for Windows, version 24 (released
2016; IBM Corp. Armonk, NY). Baseline data on primary and secondary outcomes were register-
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based or provided by participants. Missing information from follow-up assessments was imputed
using baseline observation carried forward.
Analysis of 3 study arms
First, we investigated differences in outcomes at T1 between the EHI-only group, the EHI-OP
group, and the CAU group according to the intention-to-treat principle. Due to the nonnormal distribution of incident SA episodes and days, we investigated differences by using the
nonparametric Kruskal-Wallis test.
Analysis of combined intervention groups versus control group
The intervention groups (EHI-only and EHI-OP) were merged, as all participants from these study
arms had access to the same EHI and only 3 (13%) participants from the EHI-OP group additionally
consulted the OP upon invitation. We investigated the differences between the outcomes of
the combined intervention groups and the control group by using the nonparametric MannWhitney U test.

Results
Descriptive statistics
All 825 eligible employees with frequent SA from 21 participating organizations (the source
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population) were randomized. A total of 2 reorganizing organizations withdrew from the study
after receiving negative reactions from their employees (n=122 eligible employees). In 6 other
organizations, none of the eligible employees (n=163) decided to participate. From the other 13
organizations, 525 employees did not send an informed consent form. Some employees (n=15)
filled out the consent form but failed to complete the baseline questionnaire. One employee was
misregistered as having frequent SA. After exclusion of these 743 eligible employees, the study
included 82 participants at baseline. SA-registered data of 3 participants were lost to follow-up
due to temporary contracts that ended during the follow-up period. In total, 17 participants did
not fill out the last questionnaire. Finally, 21 participants were included in the EHI-only group,
31 in the EHI-OP group, and 30 in the CAU group in the analysis. Figure 1 provides an overview
of the recruitment flow.
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Figure 1. Flowchart of participants

CAU: care as usual; EHI-only: study arm with only eHealth intervention; EHI-OP: study arm with eHealth intervention and invitation for OP consultation

Table 1 shows the characteristics of the 82 analyzed participants. The mean age was 46 years.
The percentage of men was 33% (27/82)and 76% (62/82) were married or living together. Few
participants had low education: 19% (4/21) of the EHI-only group, 10% (3/31) of the EHI-OP group,
and 7% (2/30) of the CAU group. Many participants found frequent SA a problem for themselves
(71%, 58/82), but a very low percentage reported that they thought that this was the case for
their managers (18%, 15/82) or colleagues (13%, 11/82). The information on self-reported factors
playing a role in health and frequent SA could be categorized into 5 main categories: type of
disease (eg, chronic disease and migraine, 28/82, 34%), high job demands (12/82, 15%), low job
resources (4/82, 5%), home demands (7/82, 9%), and imbalance between demands and capacity
(4/82, 5%). An additional 26 participants (32%) did not answer this open question.
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Table 1. Characteristics of participants
Participant characteristics

EHI-onlya (N=21)

EHI-OPb (N=31)

CAUc (N=30)

Age in years, mean (SD)

44.9 (10.1)

45.9 (11.4)

46.9 (10.9)

Gender (male), n (%)

7 (33)

10 (32)

10 (33)

23 (74)

21 (70)

Sociodemographic characteristics

Marital status (married or living together), n (%) 18 (86)
Educational level, n (%)
low

4 (19)

3 (10)

2 (7)

intermediate

9 (43)

10 (32)

11 (37)

high

8 (38)

18 (58)

17 (57)

Irregular work (eg, night shift), n (%)

5 (24)

6 (19)

5 (17)

Years with current employer, mean (SD)

13. (8.9)

14.4 (10.9)

15.1 (11.6)

Hours per week, mean (SD)

31.1 (7.4)

34.9 (8.7)

33.1 (11.1)

Workload, mean (SD)

2.5 (0.6)

2.7 (0.7)

2.5 (0.9)

Emotional demands, mean (SD)

2.2 (1.0)

1.9 (0.8)

1.9 (0.6)

Conflict at work (current), n (%)

3 (14)

1 (3)

3 (10)

Work-home interference, mean (SD)

1.5 (0.4)

1.8 (0.8)

1.7 (0.8)

Performance feedback, mean (SD)

3.1 (1.1)

3.1 (1.0)

3.1 (1.0)

Opportunities to learn and develop, mean (SD)

2.7 (1.0)

2.6 (1.0)

2.6 (1.1)

Support manager, mean (SD)

2.9 (1.1)

2.8 (1.2)

3.1 (1.1)

Support colleagues, mean (SD)

3.5 (0.8)

3.7 (1.0)

3.4 (1.2)

Autonomy, mean (SD)

3.3 (1.0)

3.7 (0.9)

3.1 (1.0)

Work-related characteristics
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Health related, n (%)
Health perception (short form health survey 1-item [SF-1])
bad

0

3 (10)

1 (3)

fair

4 (19)

7 (23)

14 (47)

good

14 (67)

14 (45)

11 (37)

very good

2 (10)

5 (16)

3 (10)

excellent

1 (5)

2 (7)

1 (3)

7 (35)

12 (40)

8 (28)

Chronic disease

EHI-only: study arm with only eHealth intervention; EHI-OP: study arm with eHealth intervention and invitation
for OP consultation; c CAU: care as usual

a

b
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Analysis of 3 study arms
Primary outcome
There was no significant difference in reduction of SA frequency between the 3 study arms
(Kruskal-Wallis: P=.66). All 3 groups, EHI-only, EHI-OP, and CAU, showed a significant reduction
in SA frequency over time (P values of respective Wilcoxon signed rank tests: EHI-only: P=.006,
EHI-OP: P<.001, and control group: P<.001). Where all participants had frequent SA at baseline, at
1-year follow-up, 5 participants in the EHI-only group (5/21, 25%) had frequent SA, 16 participants
in the EHI-OP group (16/31, 52%), and 12 in the CAU group (12/30, 40%, data not shown). Table
2 shows that there was no significant difference in SA frequency between the EHI groups and
the CAU group at 1-year follow-up.
Secondary outcomes
All 3 groups showed a reduction in total SA days over time. No significant difference was found
between the EHI and CAU groups in the total number of SA days at 1-year follow-up (Table 2).
In the EHI-only group, 3 (15%) had long-term SA (ie, ≥42 consecutive days) during 1-year followup, 7 in the EHI-OP group (23%), and 8 in the CAU group (28%, data not shown). We found no
significant differences between the EHI groups and CAU group in burnout and engagement.
Work ability was significantly lower in the EHI-OP group at 1-year follow-up compared with the
other groups.
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Table 2. Results of 3 study arms
Outcome at 1-year follow-up

Median T0
(IQR 25-75%)a

Median T1
(IQR 25-75%)

P value
(Kruskal-Wallis)b
.43

Frequency of sickness absence episodes
EHI-onlyc

3 (3-4)

1 (0.5-3.5)

EHI-OPd

4 (3-5)

3 (1-4)

CAUe

3 (3-4)

2 (1-3)

Total number of sickness absence days
EHI-only

22 (14.5-37.5)

5 (1-25)

EHI-OP

17 (8-34)

11 (4-36)

CAU

20.5 (11.5-38.8)

12.5 (7-73.5)

EHI-only

0.9 (0.3-1.5)

1.2 (0.2-1.6)

EHI-OP

1.4 (0.6-2.0)

1.3 (0.5-2.3)

CAU

1.3 (0.5-2.2)

1.4 (0.8-2.2)

EHI-only

3.6 (2.4-4.5)

3.9 (2.8-4.8)

EHI-OP

3.7 (2.6-4.7)

3.4 (2.6-4.1)

CAU

2.8 (2.1-4.3)

3.3 (2.4-3.9)

EHI-only

8 (7-9)

8 (8-9)

EHI-OP

8 (8-9)

7 (7-8)

CAU

8 (7-9)

7.5 (7-8)

.15

Burnout (range 0-6)
.30

Engagement (range 0-6)
.27

6

Work ability (range 0-10)
.01

IQR: interquartile range; b P values for differences between the 3 study arms at T1; c EHI-only: study arm with
only eHealth intervention; d EHI-OP: study arm with eHealth intervention and invitation for an occupational
physician consultation; e CAU: care as usual

a

Analysis of combined intervention groups versus control group
Primary outcome
The combined intervention groups (EHI groups) and the CAU group showed a reduction in SA
frequency over time (Table 3). At 1-year follow-up, 21 participants (42%) in the combined EHI
groups again had frequent SA as well as 12 in the CAU group (41%, data not shown). Table 3
shows that there was no significant difference in SA frequency between the EHI groups and the
CAU group at 1-year follow-up.
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Secondary outcomes
The combined intervention groups and the control group showed a reduction in total SA days
over time. There was no significant difference between the EHI groups and the CAU group in the
total number of SA days at 1-year follow-up (Table 3). In the EHI groups, 10 participants (20%) had
long-term SA (ie, ≥42 consecutive days) during 1-year follow-up, compared with 8 in the CAU
group (40%, data not shown). No significant differences were found between the EHI groups
and CAU group in burnout, engagement, or work ability.
Table 3. Results of analysis with combined intervention groups versus control group
Outcome at 1-year follow-up

Median T0 (IQR
25-75%)a

Median T1 (IQR
25-75%)

P value (MannWhitney U)b
.91

Frequency of sickness absence episodes
EHI groupsc

3.5 (3-4.8)

2.4 (1-4)

CAUd

3 (3-4)

2 (1-3)

Total number of sickness absence days
EHI groups

19 (10.3-37)

8.7 (2.3-31.5)

CAU

20.5 (11.5-38.8)

12.5 (7-73.5)

EHI groups

1.2 (0.5-1.9)

1.3 (0.4-2.1)

CAU

1.3 (0.5-2.2)

1.4 (0.8-2.2)

EHI groups

3.6 (2.6-4.6)

3.6 (2.6-4.4)

CAU

2.8 (2.1-4.3)

3.3 (2.4-3.9)

EHI groups

8 (7-9)

7.4 (7-9)

CAU

8 (7-9)

7.5 (7-8)

.19

Burnout (range 0-6)
.29

Engagement (range 0-6)
.16

Work ability (range 0-10)
.23

IQR: interquartile range; b P values for the combined eHealth intervention groups versus the CAU group at T1 c
EHI groups: combined eHealth intervention groups; d CAU: care as usual
a

Process evaluation: adherence to the intervention and additional actions
In a process evaluation 3 months after baseline, all participants received a questionnaire focusing
on adherence to the intervention and additional actions they had taken. In total, 55 (70%)
participants responded to the process evaluation. A total of 3 participants out of 30 (10%, 3/30)
in the EHI-OP group reported that they had consulted the OP upon study invitation. Moreover,
2 participants from this study arm had seen the OP at a later moment (at the initiative of their
employer) because of longer SA. A total of 2 participants from the EHI-only group (10%) and 3

120

16196_Annette Notenbomer_BNW-proef.indd 120

14-4-2019 16:30:30

Effect of an e-health intervention on frequent absentees

from the control group (10%) reported having consulted the OP. All participants who had visited
the OP were satisfied with the consultation.
In the EHI-only group, 54% (7/13) process evaluation responders reported that they had received
the digital advice and 72% (13/18) in the EHI-OP group. Of the 7 receivers in the EHI-only group,
4 (57%) had read the additional documents provided. This was the case for 46% (6/13) receivers
in the EHI-OP group. No participant made a plan-of-action as provided in the digital tool. For a
schematic overview of adherence to the intervention and additional actions, see Table 4.
Table 4. Overview of actions per group according to process evaluation
Actions undertaken

EHI-onlya (n=13)

EHI-OPb (n=18)

CAUc (n=24)

Participation in process evaluation, 3
months after intervention, %

65

60

83

Digital scores and advice received ,n

7

13

N/Ad

fully read

7

9

N/A

partially read

N/A

3

N/A

not read

Digital advice fully read, n

N/A

1

N/A

Digital documents read, n

4

6

N/A

Visits to occupational physician according
to process evaluation, n

2

5

3

Visit to general practitioner or medical
specialist, n

1

4

3

Visit to psychologist, n

1

1

1

Tackle sources of stress, n

2

0

2

Tackle or discuss problems and solutions
at work, n

4

5

7

Change lifestyle, n

3

5

7

6

EHI-only: study arm with only eHealth intervention; b EHI-OP: study arm with eHealth intervention and
invitation for OP consultation; c CAU: care as usual; d N/A: not applicable

a

Participants from all groups—intervention and control—took additional actions. A total of 16
participants (29%) took action at work (4/13 in the EHI-only group, 31%; 5/18 in the EHI-OP
group, 28%; and 7/24 in the control group, 29%). Overall, we observed no marked differences
between actions in the EHI groups and the CAU group. A total of 4 participants from the EHIonly group (31%) and 9 from the EHI-OP group (50%) had taken no (new) actions since study
participation. Many participants reported why they had not undertaken any further actions,
including OP consultations, for example, having already taken a lot of actions before the study,
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still undertaking actions they had started before the study, not acknowledging the added value
of the intervention when knowing the problem is not work-related, being too busy, low urgency,
and optimism about their future health and SA.

Discussion
Principal findings
The primary aim of this study was to evaluate the effectiveness of the EHI tool without OP
consultation (EHI-only) or with OP consultation (EHI-OP) on SA frequency among employees
with frequent SA compared with CAU. The secondary aim was to evaluate the effectiveness of
the interventions (EHI groups) on the total number of SA days, burnout, engagement, and work
ability. There was no significant difference in SA frequency during follow-up between the EHI
groups and the CAU group. SA frequency was lower at T1 compared with T0 for all groups. We
also found no significant difference on total SA, burnout, and engagement at T1 between the
EHI groups and CAU group. Work ability was lower in the EHI-OP study arm than in the CAU
group at 1-year follow-up in the analysis of 3 study arms, but not in the analysis comparing the
combined intervention groups versus the control group. The combination of the EHI tool with an
OP consultation was not tested, as only 3 people consulted the OP upon invitation. The results
from the EHI-OP group represent more the effect of the EHI intervention as a stand-alone tool
than the intended blended care.
Our findings on SA frequency are in line with previous results of RCTs on the effect of non-EHIs.
Duijts et al. reported that a coaching intervention (7 to 9 sessions of 1 hour) did not result in a
significant difference of SA episodes in the intervention group compared with the control group
[13]. However, the number of SA days at follow-up was significantly lower. Likewise, Kant et al.
found no significant differences in SA episodes between intervention and control groups in
an intervention with structured early consultations with the OP [15]. They found a significantly
lower SA duration in the follow-up period in a per-protocol analysis, but not in the intentionto-treat analyses. Although the intervention groups in our study also showed lower total SA
days at 1-year follow-up compared with the control group, we found no significant difference
between the groups.
That no significant differences were found between groups might be explained by too few
participants in the intervention and control groups. Another explanation for finding no effect
is that we may have included participants with more serious conditions than in the general
population of frequent absentees, that is, conditions that are more difficult or impossible to solve
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or treat. One indication of having a selection of frequent absentees with more severe conditions
is that some participants joined the study after having started a period of long-term SA. Another
indication of selection of frequent absentees with more severe conditions is the incidence of
long-term SA. In our study, 28% (8/30) in the control group had long-term SA (≥42 days), as
opposed to 19% in an earlier longitudinal study on the risk of long-term SA in 4126 frequent
absentees [2]. Possibly, the use of the logo of an OHS may have contributed to a selection bias
toward participants with more severe conditions as OHS in the Netherlands mostly focus on
employees with long-term SA.
The EHI-OP intervention might have been more effective if more frequent absentees had visited
the OP for preventive advisory consultations. The resulting increased awareness of the high-risk
of future long-term SA could have motivated absentees to undertake more actions to improve
their situation. The OP could also have helped them to prioritize these actions by working with
them to develop a structured plan of action. Moreover, the OP could have referred them to other
professionals, such as a company social worker or psychologist. According to a recent metaanalysis by Heber et al., guided computer-based interventions, combining computer basedintervention with human written guidance, may be more effective than stand-alone EHIs [48].
In meta-analyses, Hutchesson et al. found effectiveness of EHIs to be enhanced by the addition
of face-to-face group or individual sessions or extra technologies such as self-monitoring tools,
email counseling, or online group discussions [49]. Reasons for frequent absentees not to accept
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the invitation to consult with an OP included mistrust, insufficient urgency to take (additional)
action, not acknowledging the added value of the OP when knowing the (private) problem,
being too busy, and optimism about their future health and SA.
Another explanation for our results may be low adherence to the EHI tool itself; in the process
evaluation, 15 participants (15/55, 27%)reported not having received or (fully) read the digital
advice. Only a few participants read the additional documents. Many (23/55, 42%) did not take
additional actions such as seeking advice from general practitioners, paramedics, or discussions
with the employer about work problems. Although 71% (58/82) of the participants considered
their frequent SA to be a problem, only 18% (15/82) of participants considered frequent SA to be
a problem for the manager and only 13% (11/82) for (some of) the colleagues. Overall, it seems
that frequent absentees did not feel a sense of urgency, either intrinsically or in response to
external pressure.
Another reason for no effect may be that the control group was made aware of frequent SA and
the risk of long-term SA by the invitational study leaflet and the Web-based questionnaire. The
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increased awareness may have stimulated the control group to take actions aimed at reducing
their SA frequency; the process evaluation shows that they indeed did take actions.
Strengths and limitations
This is the first RCT to study the effect of an EHI tool on employees with frequent SA. The baseline
questionnaire used instruments and scales validated for use in occupational health care. As the
SA measures were register-based, there was limited attrition. This study was undertaken in the
Netherlands, limiting cross-country generalizability. The advantage is that all participants fall
under the same regulations, with registration from the first SA day and salary payment also from
the first SA day, regardless of the cause of SA.
As studies that include SA frequency as outcome measure are scarce and do not target the
group of frequent absentees, we had no information on a realistic intervention effect. We
included 2 sample size calculations in the study protocol as registered with the METc, 1 based
on intervention studies in a more heterogeneous population and 1 based on our practice-based
knowledge on a relevant intervention effect in an occupational health setting. Although aiming
for the highest sample size, due to low participation, we accepted the lower sample size of 27
participants per group. In hindsight, this sample size was low and may be the reason for not
finding effect.
Only 9.9% (82/825) eligible frequent absentees participated in the study. The absentees are
probably not aware that frequent SA often recurs and may pose a risk of future long-term SA
[11], regardless of the information in the invitational leaflet. We dealt with potential selection
bias by using prestudy randomization: participants were allocated to intervention and control
groups before the study started; they were blinded for the group to which they were allocated
until they did or did not receive the digital advice. The low participation rate may have affected
the generalizability of the results.
Few participants in the EHI-OP group visited the OP for advice and guidance. Thereupon, we
conducted an analysis of the “combined intervention groups versus control group,” which led to
higher statistical power for testing the EHI than in the “analysis of the 3 study arms.” However, we
could not draw conclusions on the effectiveness of blended care (EHI-OP), as too few participants
consulted the OP. The reason for low adherence to the blended intervention (EHI-OP) may be
the voluntary character of the invitation, without any support or stimulation from researchers,
employer, or OHS to visit the OP, in combination with an insufficient sense of urgency of the
frequent absentee.
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Learnings and implications for future research
The study had a low participation rate (9.9%). This was probably due to a combination of factors.
Employees with frequent SA may have a low intrinsic urgency to undertake action. The mild
nature of most illnesses in frequent SA [50] in combination with an invitation related to sickness
episodes in the past are possible reasons for a low intrinsic urgency to take action. In addition,
employees are unaware of the high risk of future SA [11]. Moreover, there was no extrinsic
stimulus: participation was completely voluntary. Most employees thought that the manager
or colleagues did not find frequent SA a problem. A different recruitment procedure could
increase study participation. A recent systematic review found that personal approaches lead
to higher participation rates [51]. Recruitment can be increased through personal invitations by
the researchers, invitation at the time of the third SA episode, when an employee has increased
awareness possibly leading to increased motivation, or more involvement from the employer [52]
or employee representatives. Due to scientific ethical codes (voluntary participation), involvement
of the employer may be difficult to implement in a research setting. Several EHI studies found
that recruitment using social media such as Facebook is more successful than more traditional
recruitment strategies such as advertising [53,54]. However, such strategies seem difficult to apply
to the population of employees with frequent SA. A combination of recruitment methods might
also be more successful than relying solely on 1 method [55]. As it still may be difficult to reach
participation rates as found in occupational health surveys (40% to 60%) and in earlier studies
by Kant et al. (50.2% questionnaire responders and 89% follow-up of [OP] intervention [15]) and
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Taimela et al. (48% questionnaire responders and 68% attended the consultation at the OHS
[14]), recruitment in intervention studies to reduce frequent SA should consider using a larger
source population than the one used in this study. A higher participation rate combined with a
larger source population may improve generalizability, decrease differences in characteristics
of the participants between study arms, and increase power.
The adherence to the intervention tool was low. Reasons mentioned by participants were already
having taken (a lot of) actions before the study or still undertaking actions, not seeing the added
value of the intervention when knowing the problem not being work-related, being too busy,
feeling low urgency, and being optimistic about their future health and SA. These reasons can
be summarized as “low motivation to take (further) action.” To increase adherence, these issues
have to be addressed. With little internal motivation, some external information or stimulus is
needed. Studies on EHIs have found that human support increases adherence to the intervention
[48,56] and effectiveness [49]. Increased adherence may be a more detailed explanation of the
finding of Hutchesson in a meta-analysis [49] that direct human contact seems to intensify the
effect of eHealth technologies. An OP can support various phases of the motivational process. An
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OP can increase readiness to act by increasing awareness of the high future risk of long-term SA.
In addition, an OP can support an employee to make a realistic “plan of action” or refer to other
professionals where necessary. An employer could also provide stimulation (they do in practice),
but this is not ethically acceptable in scientific studies. Additional possibilities to increase
adherence to the tool are the usage of reminders [57] or extra technological components such
as more interactive exercises [58].
To increase adherence to an OP consultation, it might be more effective to offer only blended
care, with the OP consultation as the main intervention and the EHI in the supporting role, as
preparation for the consultation. Personal invitations to the OP could also increase adherence [51].
Preferably, the invitation is to the OP of the organization the employee works for; alternatively,
a visit to another OP might be offered. The invitation should make clear that employees are
also welcome in case of nonwork-related problems: the involvement of an occupational health
service may be the reason why some participants in this study saw no reason for further action
as they had private problems.
Future intervention studies on frequent absentees should deal with possible selection bias
toward participants with more severe conditions by, for example, stratifying into groups with
and without chronic disease or with and without long-term SA at baseline. Future intervention
studies on SA frequency among employees with frequent SA should include larger sample sizes.
Future research should also take into account the large reduction of SA frequency in the control
group in the follow-up year. An intervention effect of 1 SA episode seems too high compared
with the median SA frequency in the follow-up year. An intervention effect of 0.5 or even lower
should be considered in future power calculations.
As the reasons for SA are very broad, it may be easier to develop an intervention focused on a
specific disease than an intervention to reduce SA. However, it is important to continue to address
reduction of SA in effectiveness studies. Not only is registered SA a very objective, numerical
measurement that directly reflects economic costs (lost working days) but reduction of future
frequent and long-term SA also focuses on prevention of any disease and ill-health.
Conclusions
To our knowledge, this is the first RCT to examine the effect of an EHI tool on employees with
frequent SA. When comparing the intervention groups with the control group, we found no
significant effect of the intervention on SA frequency. Moreover, we found no significant effect
on total SA days, burnout, engagement, or work ability. Only few employees with frequent SA
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participated in the study and relatively few took additional action to reduce frequent SA, with
no apparent difference between the intervention groups and the control group. None of the
participants set up a “plan of action” aimed at reducing SA frequency. Due to low adherence to
the OP consultation, the results on the EHI-OP study arm do not represent results from blended
care. Future research should test the effect of blended care, possibly involving the employer
or manager of the employee with frequent SA to encourage adherence to an OP consultation.
This could help to increase awareness and sense of urgency and may lead to more focus and
adequate (local professional) and appropriate support.

6
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Appendix 1. Intervention elements per item
Items

Intervention elements

Job demandsa

General advice for self-management
Referral to communicate with the manager, colleagues, human resource
management (HRM), and possibly the works council, the OP or social
worker when someone needs support
Link to documents (depending on item): ‘grip on problems’, ‘tips for
difficult conversations’, ‘useful addresses’, ‘out of balance, in balance’. The
latter included links to several other documents.

Job resourcesb

General advice for self-management
Referral to communicate with the manager, colleagues, HRM, and possibly
the OP or social worker when someone needs support

Burnout and
engagement

General advice for self-management
Referral to OP, psychologist, social work, manager, HRM through
documents
Link to documents ‘out of balance, in balance’, ‘grip on problems’, that also
refer to some of the other documents

Work ability

General advice for self-management (taking into account whether low
work ability is or is not related to a chronic disease)
Referral to manager (work changes), GP, specialist, rehabilitation specialist,
OP, paramedics (focus on increase of work ability through therapy or
treatment)

General health and
chronic disease

6

General advice for self-management
Referral to manager, colleagues (work related), GP, OP , social worker
Link to documents: ‘out of balance, in balance,’, ‘useful addresses’,
‘rehabilitation principles’, health self-management tips’’ .

Psychological health

General advice for self-management
Referral to websites (www.trimbos.nl), www.kleurjeleven.nl, www.
mentaalvitaal.nl), and practitioners (psychologist, social worker,
confidential mediator, GP, OP), manager or HRM (work related)
Link to documents: ‘out of balance, in balance’, ‘grip on problems’,
‘decrease worrying’ and through-links to other documents.

Lifestyle and BMI

General advice for self-management
Referral to informative websites (e.g. www.alcoholinfo.nl),
Link to document ‘useful addresses’ that include amongst many others GP,
OP, paramedics, websites on financial issues, informal care) etc.

work pace, emotional demands and work-home interference, physical demands; b feedback, learning
opportunities, supervisor support, co-worker support and autonomy

a
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General discussion
This thesis aims to increase scientific knowledge on frequent SA. This general discussion
summarizes and discusses the main findings of the thesis and the methodological considerations.
In addition, recommendations for occupational health practice, management and future research
are presented.
The thesis had three specific aims: The first aim was to examine the factors associated with
frequent SA. The second aim was to investigate which employees with frequent SA will develop
long-term SA in the future. The third aim was to evaluate an e-health intervention to reduce SA
frequency among employees with frequent SA.

Main findings
Aim 1. Factors associated with frequent sickness absence
Research question 1: Which factors are related to frequent sickness absence? (chapter 2)
In a study with three focus groups, employees with prior frequent SA were encouraged to discuss
their awareness of frequent SA, factors related to frequent SA, solutions to reduce frequent SA
and the high risk of developing long-term SA within 4 years. Many participants were not aware
that they had frequent SA, and most did not consider themselves at risk of future long-term SA.
Factors related to frequent SA were high job demands, low job resources, high home demands,
poor health, chronic illness, unhealthy lifestyles, and diminished feelings of responsibility to
attend work, particularly in case of poor support from management. Among solutions to reduce
frequent SA, participants emphasized addressing the above factors themselves, and sometimes
jointly with the employer; they also mentioned improving their own communication skills.
Research question 2: Is work ability associated with both frequent and long-term sickness
absence? (chapter 3)
In a cross-sectional study, we examined associations of work ability scores with self-rated SA,
differentiating between frequent SA (≥3 SA spells lasting <2 weeks in the prior year), long-term
SA (≥1 SA spell of ≥ 2 weeks in the prior year), and combined (frequent and long-term) SA. Mean
(standard deviation) work ability scores were 41.2 (3.4), 39.4 (3.9) and 37.2 (5.2) in employees
with frequent SA, long-term SA, and combined SA, respectively, as compared to 43.2 (2.7) in
a reference group of employees without frequent or long-term SA. Work ability scores were
negatively related to frequent SA (odds ratio [OR] = 0.85; 95% confidence interval [CI] 0.82–0.88),
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long-term SA (OR = 0.79; 95% CI 0.75–0.82) and combined SA (OR = 0.74; 95% CI 0.71–0.77)
compared to the reference group.

Aim 2. Factors associated with future long-term SA among employees with frequent sickness absence
Research question 3: Which factors are associated with future long-term sickness absence
among employees with frequent sickness absence? (chapter 4)
In a systematic review, we found only four moderate-good quality studies on factors associated
with long-term SA among frequent absentees. Although long-term SA among frequent
absentees was not the main subject of interest, the articles presented SA data for subgroups
of employees including frequent absentees. Within this group we found indications that older
age and female gender may be associated with long-term SA. No clear relation existed between
SA pattern (i.e. frequent SA with only short-term spells versus frequent SA including at least
one long-term spell) and future long-term SA. Other variables (total sick leave days, marital
status, socioeconomic position, urban/rural workplace, seniority, fulltime/part-time employment,
occupation, work factors and health care characteristics) were only included as co-variates in
these articles. Therefore, we were not able to study the potential associations of these variables
with future long-term SA among frequent absentees.
Research question 4: Can we discriminate frequent absentees at risk for long-term SA from
frequent absentees who are not at risk of long-term sickness absence? (chapter 5)

7

In a prediction modeling study, occupational health survey data from employees with registered
frequent SA in the year prior to the survey, were linked with registered SA data in the following
year. The factors from the systematic review were included as potential predictor variables.
We developed a first model with job demands and job resources and a second model with
burnout and work engagement as predictor variables. The first final model included age, gender,
education, marital status, prior long-term SA, work pace, role clarity and learning opportunities.
This model significantly discriminated between frequent absentees with and without long-term
SA (AUC=0.623; 95% CI 0.601 – 0.646). The second final model included age, gender, education,
marital status, prior long-term SA, burnout and work engagement as predictor variables and
also showed significant discrimination (AUC=0.624; 95% CI 0.596 – 0.651). In both models
discrimination between frequent absentees with and without long-term SA during 1-year followup was insufficient for practice. Differentiating by gender or by sickness absence cause did not
result in better discrimination.
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Aim 3. Towards the prevention of future sickness absence among employees with
frequent sickness absence (chapter 6)
Research question 5: Is a new e-health intervention tool effective in reducing sickness
absence frequency among employees with frequent sickness absence?
In a randomized controlled trial we evaluated the effectiveness of a novel e-health (EHI) tool
in three groups: an e-health intervention group with online feedback and advice only (EHIonly), a blended-care group combining the e-health intervention and a consultation with an
occupational physician (EHI-OP), and a control group receiving care as usual. Outcomes of the
study were SA frequency, total number of SA days, burnout, engagement and work ability at
1-year follow-up. The e-health intervention consisted of immediate, fully automated personalized
online feedback upon completion of the baseline questionnaire, including the scores on the
various scales, how to interpret these scores and an advice to take action where appropriate. We
found no significant difference in SA frequency between the intervention groups and the control
group at 1-year follow-up. The frequency of SA decreased in all groups, including the control
group. We also found no significant difference in the secondary outcome measures: total number
of SA days, burnout, work engagement, and work ability. Because of insufficient adherence to
the OP consultation we did not evaluate the effect of blended care, i.e. the combination of the
EHI-tool with an OP consultation (EHI-OP).

Reflections on main findings
The first section focuses on the motivational process in the relation between job resources and
frequent SA. The second section reflects on factors playing a role for an employee with frequent
SA to develop long-term SA. The third section presents considerations on how to prevent future
SA among employees with frequent SA.
Frequent sickness absence, motivation and the role of job resources
In Dutch practice and in the scientific literature frequent SA is often associated with poor
motivation [1,2]. In the Netherlands, occupational health professionals and managers in
organizations often apply the saying ‘Sick is sick, but sickness absence is a choice’ to employees
with frequent SA. This saying suggests that the employees lack motivation to attend work. In
line with this thinking, Schaufeli et al., in a study investigating the JD-R model, referred to SA
frequency as ‘voluntary SA’ [1]. This model stipulates that decreasing job resources may reduce
an employee’s motivation to work (the motivational process). The focus group study indeed
showed some indications for a relation between diminished motivation and frequent SA. Some
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participants stated that low job resources (poor support, problems with manager, no respect,
excel sheet management) led to a diminished feeling of responsibility and a lower barrier to call
in sick when not feeling well. They described a process of gradual loss of motivation for a job with
low job resources. They also stated that appreciation and respect from their manager would help
them to show up at work when not feeling well. Appreciation and respect are examples of job
resources, which may lead to lower SA by attenuating the adverse effects of high job demands
and by increasing work engagement [1]. However, low job resources may be sensitive issues
for an employee to discuss with the employer. Moreover, an open dialogue among all involved
stakeholders requires good communication skills.
What tempts managers and OHS professionals to focus on an employee’s motivation in case of
frequent SA and frequent absentees to view frequent SA as a temporary, not very important,
issue? First, the majority of employees with frequent SA have only relatively short SA spells [3],
and suffer minor morbidities [4]. The relatively mild nature of many short SA spells [4] allows for
a certain amount of latitude to call in sick. Several models have alluded to this latitude to call in
sick, such as the decision making model [5], the model of planned behavior [6], and the illness
flexibility model [7]. In the illness flexibility model, Johansson and Lundberg describe how the
possibility to adjust work and attendance requirements affects calling in sick when one feels
ill [7]. This decision latitude to call in sick fuels the idea that frequent SA is a motivational issue.
Second, we found that many frequent absentees themselves were not aware of the high risk
of future SA, and looked upon their SA as past and only temporary. The majority of the focus
group participants did not believe that they would develop long-term SA within four years. Third,
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some frequent absentees expressed disappointment with their management, which indeed
made them less motivated to go to work. Fourth, many managers of the frequent absentees
participating in the focus group- and intervention studies also did not seem to consider
frequent SA a problem, and did not discuss frequent SA and its underlying reasons with their
employees. Psychological mechanisms may also play a role; regarding frequent SA as a lack of
motivation places all responsibility on the frequent absentee, freeing employers and OPs of
further responsibility. All of the above factors may contribute to lower awareness of frequent SA
among the involved stakeholders. Additionally, these factors may contribute to underreporting
of (short) SA spells in organizations and countries.
Frequent sickness absence, a temporary imbalance between job demands and personal
resources?
However, there must be more to frequent SA than decreased motivation, considering the lower
work ability scores of frequent absentees and the high risk of future long-term SA [3]. Low work
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ability reflects an imbalance between job demands and personal resources, which include health,
functional abilities, education, competence, values and attitudes [8]. In frequent absentees, we
found the work ability score to be significantly lower than the score of a reference group of
employees without frequent or long-term SA. More specifically, we found lower work ability
scores in relation to the job demands and lower personal resources in frequent absentees as
compared to the reference group; frequent absentees experienced more ‘work impairment
due to disease’. Earlier research found that poor health and chronic diseases are related to
SA frequency [2,9,10] and long-term SA [11,12]. Other research showed a positive association
between (physical and psychological) job demands and SA frequency [13-17].
Reduction of job demands might restore the balance between job demands and personal
resources and thereby prevent or reduce SA. A systematic review reported that early part-time
sick leave, together with appropriate job modification, led to a reduction in the duration and
recurrence of SA [17]. Possibly, employees with frequent SA are not able or not permitted to adapt
their work when temporarily not feeling well, resulting in a short-term mismatch between job
demands and health. However, this does not explain why 50% of frequent absentees eventually
develop long-term SA. Perhaps a longer lasting imbalance between job demands and personal
resources leads to long-term SA. This may be due to e.g. increased job demands or decreased
resources like health (e.g. a worsening chronic disease).
High home demands may also add to an imbalance between job demands and personal
resources. In the Work-Home Resources (WH-R) model, ten Brummelhuis and Bakker state that
an imbalance between job/home demands and personal resources can lead to a depletion of
resources like energy, or an increase of stress when someone tries to meet (job and home)
demands [18]. When chronic, such imbalance may lead to poor health and increased SA [19].
The WH-R model includes home demands, which can deplete personal resources and impede
accomplishments at work, and vice versa. Home demands were not included in our prediction
models, and may be one of the missing factors to predict long-term SA more accurately. Other
factors from the WH-R model, such as functional ability (job skills, education, experience) and
health could also be considered for inclusion in the further development of prediction models
of long-term SA among frequent absentees. The WH-R model uses the more generic concept of
‘health’ instead of ‘burnout’ as used in the JD-R model. Health may in fact be a better potential
predictor of future long-term SA than burnout; previous prediction studies in general working
populations using health-related predictors resulted in fair discrimination between employees
at risk of long-term SA and those not at risk [20-22].
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Towards the prevention of future sickness absence among employees with frequent sickness absence
This thesis includes the first e-health intervention study aimed at reducing frequent SA. When
comparing the intervention groups with the control group we found no effect of the e-health
intervention tool for employees with frequent SA, either on SA frequency or on secondary
outcome measures (total SA days, burnout, work engagement or work ability). The small sample
sizes, based on the sample size calculation with a large effect size, may have been a reason for
the null effect. Another reason for the null effect may be that the intervention did not include
the core elements to reduce SA frequency and conducting it to protocol is challenging.
What do our findings contribute to the development of effective interventions in the future?
To answer this, it is important to know why the intervention failed to reduce employees’ SA
frequency. Kristensen [23] proposed a theoretical model for studying the results of interventions
in occupational health care. In this model the first question is: Was the intervention carried out as
intended? When an intervention is not conducted as planned, this is called program failure. We
have indications that program failure is an important issue in our intervention study. According
to the process evaluation, only 65% of 55 process evaluation participants received an advice.
Moreover, 42% of the participants in the intervention groups undertook no (new) actions after
the study began, and only three participants in the blended care group actually visited the
OP upon invitation. The low adherence to OP consultation was disappointing, as that was a
core element in the blended care group. Recent meta-analyses showed that blended care, i.e.
the combination of e-health intervention and professional guidance, is often more effective
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than stand-alone e-health interventions [24,25]. Another study, in the occupational health field,
showed that with regard to early return to work, a blended care intervention was better than
professional support only [26].
The second question addressed in Kristensen’s model was effectiveness: Did the intervention
lead to the intended effect? When the hypothesized working mechanism of an intervention is
incorrect this is called theory failure [23]. We can neither exclude nor confirm theory failure, as
we were not able to test it; SA frequency decreased considerably in all groups. We based the
elements of the intervention on earlier scientific research and medical guidelines and addressed
the factors relevant for frequent absentees in the intervention. However, a more explicit logical
model, comparable to that of Durand et al. [27] or of Aust et al. [28], is needed to illustrate the
presumed mechanisms and pathways between the elements of the intervention and the final
outcomes. This may lead to improvement of the core intervention elements and the intervention
effects.
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Interventions on frequent SA should not only address the multiple underlying factors, but also
consider the motivational phases relevant for frequent absentees to take action. Table 1 shows
a chronological overview of phases requiring explicit attention to motivate employees with
frequent SA to take (relevant) actions. This overview is an adapted version of the motivational
phases of Prochaska and Diclemente [29]. Future intervention studies should explicitly address all
these phases, using step-by-step the best available intervention elements and delivery modes.
Although awareness and readiness to act are not official parts of an intervention, and therefore
not included in models such as those proposed by Durand et al. [27] and Aust et al. [28], these
seem very important barriers for frequent absentees to take action. Future interventions should
explicitly address these phases and use better modes, consistent with ethical rules, instead of
only providing information on paper, as used in the intervention study.
Table 1. Chronological motivational phases that need to be addressed to achieve change
Chronological
Steps

Motivational phases leading to change

1

Awareness of frequent SA

2

Readiness to act

3

(Multifactorial) analysis + exploration of intervention possibilities

4

Prioritize intervention actions

5

Take actions

6

Evaluate, consolidate or change the intervention

Methodological considerations
Study design and statistical considerations
As this is the first comprehensive study on frequent SA, it is partly explorative in nature. This thesis
included a combination of qualitative and quantitative studies to provide a better understanding
of frequent SA. The focus group study provides a first insight into the ideas and beliefs of frequent
absentees about frequent SA and its related factors. The cross-sectional design of the first study
on the association between work ability and frequent SA does not allow for inferences about
the direction of the association: does lower work ability precede frequent SA or does frequent
SA precede low work ability? The systematic review points to potential predictors of longterm SA among employees with frequent SA. Although the studies in the systematic review
included large populations, they were not designed to examine long-term SA among frequent
absentees. Also, the number of included studies was small. Therefore, we found no clear evidence
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but only indications of potential predictors of long-term SA among employees with frequent
SA. The prediction model based on the risk factors emerging from these studies significantly
discriminated between frequent absentees with and without long-term SA during 1-year followup, but was not sufficient for practice. Although theoretically the second model with burnout
and work engagement should have had better discrimination, the results were comparable to
the first model. Perhaps burnout is too narrowly defined; both physical and psychological job
demands may result in types of disease or health complaints other than burnout. Including a
more generic concept of health, such as self-rated health, may lead to better prediction of SA,
as found in other studies in general working populations [20-22].
The intervention study was the first RCT to examine the effect of an e-health intervention tool
on employees with frequent SA. We randomized the source population of frequent absentees
to prevent systematic difference between the intervention groups and the control group. The
process evaluation added important information regarding adherence to the intervention
and follow-up of advice. Most participants did not use blended care, as only a few participants
consulted the OP upon invitation. Possibly, the usage of blended care might have led to finding an
effect from the e-health tool, as recent meta-analyses found that blended care interventions are
more effective than unguided e-health interventions [24,25]. Higher adherence to blended care
may be reached by offering only blended care, with the OP consultation as the main intervention
and the e-health intervention in the supporting role, as preparation for the consultation.
The follow-up of advice on activities was low, indicating that readiness to act also needs to be
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included in an intervention model on frequent SA. This low adherence to the intervention was
probably the result of the voluntary nature of our recruitment procedure, as frequent absentees
may fail to see the need for action. Thus, to increase adherence to the intervention, delivery
modes must be found to encourage readiness to act, while maintaining scientific and ethical
standards like voluntary participation.
It could be argued that no effect was found because the intervention was restricted to the
individual, i.e. the frequent absentee. A different approach has been proposed by Nielsen et al.
in the IGLOO framework, that takes a broader perspective [30]. They developed an integrated
framework for sustainable return to work of employees with common mental disorders with
resources and support on several levels: the individual, group level (colleagues, family), leader
level (manager, health care service providers), organizational level (HRM, community networks),
and social context (legislation). Such a framework may help to design studies that test the effect
of interventions on other levels e.g. the managerial level, or several levels. Due to legal issues
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(privacy law) and ethical standards (voluntary participation of both manager and frequent
absentee), such designs need careful consideration. In case of a high percentage of frequent
absentees in a specific department it is likely that causes of frequent SA lie (also) at another level
than the individual level. Hence, interventions at levels other than only the frequent absentee
seem to be warranted.
Quality of the sample
For the studies on the association of work ability with frequent SA (chapter 3) and the prediction
models of long-term SA (chapter 5) we had access to data on large Dutch working populations
across different industries. These data were collected by health surveillance questionnaires in
one national OHS. This may have led to a selection bias towards larger organizations, as larger
organizations probably conduct more health surveillance surveys than smaller organizations. Also,
participants for the focus group study and intervention study were recruited from organizations
with >100 employees. Therefore, the results may not be generalizable to employees of small
organizations. Healthy volunteer bias may have under-estimated associations, as participants
in health surveys may be healthier than non-participants [31]. The intervention study may have
suffered from a selection bias towards employees with more serious conditions. It cannot be
excluded that the participants had more serious conditions than the general population of
frequent absentees, as some joined the study after having started a period of long-term SA.
The small sample size in combination with potential selection bias of participants may have
resulted in finding no effect on the primary outcome SA frequency and the secondary outcomes
SA duration, burnout, engagement and work ability.
Overall, the studies will be difficult to generalize to countries like Spain and Sweden, where SA
registration takes place only after a few SA days compared to registration from the first SA day as
in the Netherlands [32]. The Dutch SA registration method leads to a much higher incidence of
SA spells [32] and therefore probably a much higher incidence of frequent SA than in countries
where SA registration starts after a few SA days or weeks.
Quality of the data
For this thesis, cross-sectional and longitudinal data from one national OHS provider were
used. The longitudinal studies used registered SA data (chapters 5 and 6). Recorded SA data
are known to be more reliable than self-reported SA data [33]. Only one study on associations
between work ability and types of SA (frequent short or frequent combined SA), was based on
self-reported SA data; the results may therefore be recall-biased. We were able to check the
validity of self-reported SA against registered SA data with a subsample of 1748 participants;
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78% of the participants with recorded frequent SA reported frequent SA and 75% of those with
recorded long-term SA reported long-term SA. These percentages indicate that the study has
suffered to some extent from recall-bias and may have underestimated associations between
work ability and different types of SA.
The use of surveillance data from one OHS provider was a strength of the studies. This provider
used validated questionnaires for the surveillance questionnaires, and had a standardized
method of data collection during the few years in which the studies took place. However, data
on combined SA, i.e. frequent SA with at least one long-term SA spell, are not fully comparable
across studies, as definitions of long-term spells differed.

Implications for practice
Frequent SA can be regarded as an early signal of future frequent SA and long-term SA. This
thesis found frequent SA to be a multifactorial phenomenon. Frequent SA is related to high job
demands, low job resources, poor health or chronic disease, unhealthy lifestyles and high home
demands. Work ability is lower in frequent absentees than in employees without frequent or
long-term SA. Considering the high risk of long-term SA among frequent absentees, the advice
to employers is to target all employees with frequent SA for preventive action in order not to
miss anyone facing possible SA in the future. When an employer finds it inefficient or too costly to
target all frequent absentees for preventive action, (s)he can follow a high-risk group approach,
targeting employees with frequent SA aged 45 years or older for preventive actions. Additionally,
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(s)he could consider inviting frequent absentees <45 years with low education, and all female
frequent absentees <45 years for further preventive actions.
Apart from focusing on whom to target for preventive actions, an important question is: What
can be done to prevent future long-term SA? Table 2 gives an overview of the chronological
steps .
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Table 2. Motivational actions per phase and potential actors per phase to increase actions by frequent
absentees

a

Chronological
Steps

Actions per phase

Actor

1

Increase awareness of frequent SA

Manager, supported by HRMa systems or
OHS systems

2

Increase readiness to act

Manager
Frequent absentee
Possibly OPb

3

(Multifactorial) analysis + exploration of
intervention possibilities

Frequent absentee
Manager
OP

4

Prioritize intervention actions

Frequent absentee + Manager or OP

5

Take appropriate actions

Frequent absentee Sometimes manager

6

Evaluate, consolidate or change the
intervention

Manager + Frequent absentee
Sometimes also OP

HRM = Human resource management, b OP = Occupational physician

Recognition of frequent SA is normally a management task, as managers keep a SA register
and, in large organizations, are supported by human resource management systems. The OHS
can support managers by informing them about an employee’s third SA spell in a year. A low
readiness to act prevents frequent absentees from taking (further) actions. Therefore, when an
employee with frequent SA has no intrinsic motivation to undertake (further) action to reduce
SA, knowledge about the high risk of future long-term SA and some form of stimulus may help.
A stimulus can be a discussion between the employer and the employee, about recognizing
frequent SA (step 1), and learning about the risk of future long-term SA and the importance of
undertaking action to reduce SA (step 2). For further analysis (step 3), the employer and employee
should together explore job demands, job resources, and home demands in an open discussion,
focusing on the changes needed to reduce frequent SA and prevent long-term SA. Although it
may be difficult for an employer and employee to discuss some job resources, like support by the
manager or leadership style, this is very important. Good communication skills are necessary for
both parties. However, as job demands, job resources and home demands are not the only factors
related to frequent SA and cannot always be solved just between employer and employee,
further analysis of the situation by an OP may be warranted. Frequent SA may, for example, be
related to a chronic disease [10]. Furthermore, ill-health (or susceptibility to diseases) may result
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from a mismatch between job demands and personal resources (health impairment process).
Instead of focusing on the mild nature of the ill-health complaints in frequent SA, an OP should
perform an extensive multifactorial analysis, in person or through validated questionnaires. The
analysis should at least include job demands, job resources, home demands, health (physical and
mental), chronic illnesses and their treatment, life style, and communication skills. Although not
explicitly encountered in the studies, (early) occupational diseases should not be overlooked,
especially in case of work-related complaints. The OP should help the employee to prioritize
actions and, with him/her, make a joint plan of action. In many cases the employee will have to
undertake further actions, such as accommodating work, improving health or learning new skills.
However, sometimes the employer may also have to undertake actions concerning job demands
and resources, or enabling a better work-home balance. At times other professional help may
be warranted, e.g. to increase communication skills. In other cases an OP should refer to other
professionals such as coaches, psychologists, or medical specialists. Moreover, to successfully
prevent future long-term SA it is vital to evaluate the effect of the undertaken actions. Evaluation
can be carried out by the employer and the employee, the OP and the employee or, in more
complex cases, by all involved stakeholders.

Future research
This thesis is a first exploration of frequent SA. Although we gained substantial knowledge
on frequent SA and predictors of long-term SA among frequent absentees, gaps remain to be
addressed. More research is needed to identify predictors of future long-term SA and to identify
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the core elements of effective interventions. To gain more information on working mechanisms
of interventions to reduce future frequent and long-term SA among frequent absentees, the
advice is to build an explicit intervention logic model like those of Durand et al. [27] and Aust
et al. [28]. The model can be based on steps as shown in Tables 1 and 2. To identify the most
effective intervention strategies, further insight into mechanisms underlying frequent SA may
be gained through quantitative and in-depth qualitative studies among frequent absentees who
developed and those who did not develop long-term SA. Future intervention research should
include blended care, an e-health intervention combined with personal guidance as this may
lead to larger effects than from e-health-only [24,25] or professional-only [26] interventions.
Higher adherence to blended care may be reached by offering only blended care, with the OP
consultation as the main intervention and the e-health intervention in the supporting role, as
preparation for the consultation.
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Future research on interventions for employees with frequent absentees should include elements
to increase awareness of the risks of frequent SA and motivation to take appropriate actions
(readiness to act) by all relevant actors. An important issue is the motivation of managers and
OPs; what stimulates them to act on behalf of frequent absentees and guide them to take
(appropriate) actions? Which barriers keep them from playing a role to prevent future SA among
frequent absentees? Answers may be found through: 1) qualitative studies among managers
and OPs to explore what they need to play an effective role in guiding frequent absentees, and
2) case discussions with managers and frequent absentees.
A better prediction of long-term SA among frequent absentees may increase the motivation
of managers and OPs to increase awareness of frequent SA and readiness to act in frequent
absentees, as well as to provide more adequate guidance. Better discrimination between
employees with and without risk of future long-term SA is also necessary to focus resources for
prevention on employees at greatest risk. To better identify these employees, the prediction
models need further improvement. Future studies could investigate the effect of adding work
ability as a predictor variable, or of including a broader health concept (e.g. self-rated health)
instead of psychological concepts like burnout. Studies including work ability [20,34-36] or
health-related variables [20-22,37] in general working populations showed fair discrimination
between employees with and without long-term SA during 1-year follow-up. Home demands
and functional abilities (e.g. job skills, experience) may be other relevant predictors [18,19].
Based on our prediction model study and on Slany et al. [38], future prediction studies among
frequent absentees should also address differences in risk profiles for men and women. Further
research can also provide more clarity on the cut-off point of age in the high risk group. Frequent
absentees aged 35-45 years seem at greater risk of long-term SA than their peers with low SA,
but this risk is lower than in frequent absentees >45 years [39] compared to their peers. More
research is also needed on the effect of prior SA: the number of SA episodes, length of prior
spells, total number of days or historical SA pattern over the years.

Conclusion
This thesis is the first to focus on frequent sickness absence. Frequent SA is a multifactorial
phenomenon which is often followed by future frequent and long-term SA. Frequent SA should
therefore be considered a signal to take action. Factors underlying frequent SA that need to be
addressed in interventions are high job demands, low job resources, home demands, unhealthy
lifestyle, personal resources such as health and chronic illnesses. Important elements in the
interventions to prevent future SA among frequent absentees include increasing awareness
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of frequent sickness absence and readiness to act. Moreover, not only the employees with
frequent SA but also their managers play an important role in prevention of future SA. Problems
with high job demands, low job resources or high home demands can often be solved by joint
interventions by the employer and employee. However, guidance by OPs may be necessary when
managers and frequent absentees cannot find effective solutions or when chronic diseases or
unhealthy lifestyles are involved. In case of communication difficulties, other occupational health
professionals (e.g. occupational social workers, work & organizational experts) can support the
communication between the manager and employee. Frequent SA should be regarded as a
signal for both employee and manager to take action.
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Frequent SA is often recurring and many employees with frequent SA develop long-term SA in
the following four years. The aim of this thesis is to increase scientific knowledge on frequent
sickness absence (SA). The overall aim has been divided into three main sections. The aim of
the first section was to examine the factors associated with frequent SA (chapters 2 and 3). The
aim of the second section was to investigate which employees with frequent SA will develop
long-term SA in the future (chapters 4 and 5). The aim of the third section was to evaluate an
intervention to reduce SA frequency among employees with frequent SA, using a novel e-health
intervention (chapter 6).
Chapter 1 is an introduction to this thesis and addresses the definition of frequent sickness
absence (≥3 SA spells per year) and provides more context. Frequent SA has negative
consequences for the employer (schedules, organization, financial) and for the employee
(relation with colleagues, high risk of long-term SA, increased risk of being dismissed). Although
no public registers exists, data from a large Dutch occupational health service (OHS) show that
the percentage of employees with frequent SA is approximately 6%. More knowledge on factors
associated with frequent SA and prediction of long-term SA among employees with frequent
SA can help to focus resources adequately to reduce future SA. The Job Demands-Resources
(JD-R) model was used in this thesis as the theoretical framework. This model offers an entrée
for intervention possibilities at the workplace to reduce SA. Therefore, its components were
included in our intervention study. The following research questions were addressed:
1.

Which factors are related to frequent sickness absence?

2.

Is work ability associated with both frequent and long-term sickness absence?

3.

Which factors are associated with future long-term sickness absence among employees
with frequent sickness absence?

4.

Can we discriminate frequent absentees at risk for long-term sickness absence from frequent
absentees who are not at risk of long-term sickness absence?

5.

Is a new e-health intervention tool effective in reducing sickness absence frequency among
employees with frequent sickness absence?

Chapter 2 describes a qualitative study to learn more from employees with prior frequent SA
about the factors that are associated with frequent SA. A total of 15 participants discussed in 3
focus groups their awareness of frequent SA, related factors and solutions. Many participants
had not been aware of their prior frequent SA, nor of the risk of future long-term SA. Most
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participants did not believe that they would develop long-term SA in the future. According to
the participants, high job demands, low job resources, high home demands, poor health, chronic
illness, unhealthy lifestyles, and diminished feeling of responsibility to attend work in cases of
low job resources -particularly in case of low support from management- were factors related
to frequent SA. Addressing these factors and improving their own communication (skills) were
regarded as solutions to reduce frequent SA.
Chapter 3 examines the association between work ability and frequent SA with spells <2 weeks
and frequent SA including ≥ 1 spell in the prior year of ≥2 weeks (combined SA) in a crosssectional regression analysis. Moreover, we investigated the association between work ability
and long-term SA (≥2 weeks). Mean (standard deviation) work ability scores were highest in the
reference group (43.2 (2.7)), that had neither prior long-term SA nor frequent SA. Mean work
ability scores in employees with frequent SA, long-term SA, and combined SA, respectively
were 41.2 (3.4), 39.4 (3.9) and 37.2 (5.2). Work ability scores were negatively related to frequent,
long-term and combined SA compared to the reference group of employees without frequent
or long-term SA. Of the seven work ability index dimensions, ‘work ability in relation to demands
of work’ was significantly associated with frequent SA compared to the reference group as was
the dimension ‘work impairment due to disease’. ‘The number of physician diagnosed diseases’
related significantly to combined SA as was ‘work impairment due to disease’.
Chapter 4 describes the result of a systematic review that was conducted to identify factors
associated with future long-term SA among employees with frequent SA. Studies on factors
associated with long-term SA among frequent absentees are scarce. We included 4 studies in
the systematic review. Although frequent absentees were not the main subject of interest, the

S

articles included data on factors associated with future long-term SA for the subgroups. We
found indications that older age and female gender may be factors associated with long-term
SA among frequent absentees. No clear relation existed between SA pattern, i.e. with or without
a long-term SA spell- and future long-term SA. The other variables (total sick leave days, marital
status, socioeconomic position, urban/rural workplace, seniority, fulltime/part-time employment,
occupation, work factors and health care characteristics) were only included as co-variates, not
allowing any conclusions on their prospective contribution to future long-term SA.
Chapter 5 shows the development of two prediction models for long-term SA among employees
with frequent SA. Occupational health survey data from employees with registered frequent
SA, i.e. ≥3 SA episodes in a year, were linked with registered SA data in the following year. The
factors from the systematic review were included as potential predictor variables. We developed
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a model with job demands and resources as predictor variables and a model with burnout and
work engagement. Both models discriminated significantly between frequent absentees with
and without future long-term SA. After back-ward stepwise reduction the first model included
age, gender, education, marital status, prior long-term SA, work pace as a job demand and both
role clarity and learning opportunities as job resources. The second model included age, gender,
education, marital status, prior long-term SA, burnout and work engagement as predictor
variables. Although significant, discrimination between frequent absentees with and without
long-term SA during 1-year follow-up was insufficient for practice. Differentiating by gender or
by sickness absence cause did not result in better discrimination.
Chapter 6 evaluates the effectiveness of a novel e-health intervention on SA frequency for
employees with frequent SA, when used as a stand-alone tool and in combination with an OP
consultation. Secondary outcome measures were total SA days, burnout, engagement and
work ability at 1-year follow-up. After completing the baseline questionnaire, employees in
the intervention groups received immediate fully-automated personalized online feedback
and an advice to take actions where appropriate. We found no significant difference between
intervention groups and control group in the follow-up year on SA frequency, total number of
SA days, burnout, work engagement, and work ability. SA frequency and SA duration decreased
in all study arms. Finding no effect may be due to low adherence to the intervention because
of insufficient urgency to act. Due to very low adherence to the OP consultation, we could not
draw any conclusion on the effect of blended care, i.e. the combination of the EHI-tool with an
OP consultation. This was the study arm that was expected to be most effective in reducing SA.
Chapter 7 presents a general discussion of the main findings, reflections on the main findings,
methodological considerations and implications for practice and future research. Frequent
sickness absence is a multifactorial phenomenon and should be regarded as a signal to
take action, as it is often an early signal of future frequent and future long-term SA. At least
frequent absentees older than 45 years should be invited for further action. Possibly younger
frequent absentees with lower education and female frequent absentees <45 years should
also be considered for invitation by the employer. To guide employees with frequent SA, it is
important not only to address the underlying multifactorial factors, but also to consider the
other motivational phases relevant for frequent absentees. These include increasing awareness
of frequent SA, raising readiness to act, prioritizing relevant actions and evaluating the results
of the actions. Conversations between employers and employees may suffice to reduce future
SA if they conjointly find a solution for problems related to job demands, job resources or home
demands. Guidance by OPs may be necessary when managers and frequent absentees cannot
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find effective solutions or when chronic diseases or unhealthy lifestyles are involved. In case of
communication difficulties, other occupational health professionals may be needed to support
the communication between manager and employee.
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Frequent verzuim is vaak een vroeg signaal van toekomstig frequent en lang verzuim. Het doel
van dit proefschrift is om de kennis over frequent verzuim te vergroten. Dit proefschrift heeft
3 specifieke subdoelen. Het 1e doel is om te onderzoeken welke factoren samenhangen met
frequent verzuim (hoofdstukken 2 en 3). Het 2e doel is om te onderzoeken welke werknemers
met frequent verzuim in de toekomst lang verzuim zullen ontwikkelen (hoofdstukken 4 en 5).
Het 3e doel is evaluatie van een e-health interventie, ontwikkeld om de verzuimfrequentie bij
werknemers met frequent verzuim te verminderen (hoofdstuk 6).
Hoofdstuk 1 introduceert het onderwerp van dit proefschrift, de definitie van frequent verzuim
(3 of meer verzuimperiodes in een jaar) en de context. Frequent verzuim heeft negatieve
gevolgen voor de werkgever (planning, organisatie, financieel) en de werknemer (relatie met
collega’s, hoog risico op lang verzuim en verhoogde kans om de baan kwijt te raken). Er zijn
geen cijfers bekend over frequent verzuim in nationale of internationale databases. De cijfers
van een grote Nederlandse arbodienst laten zien dat elk jaar ongeveer 6% van alle werknemers
frequent verzuimt. Meer kennis over de factoren die samenhangen met frequent verzuim en
voorspelling van lang verzuim onder frequent verzuimers kan helpen middelen gericht in te
zetten om toekomstig verzuim te verminderen. Het Job Demands-Resources (JD-R) model is in
dit proefschrift gebruikt als theoretisch kader. Werkeisen en energiebronnen vormen de basis
van dit model. Dit model biedt aangrijpingspunten voor interventies op het werk zelf om verzuim
te verminderen. Daarom zijn de componenten van het JR-R model in onze interventie studie
geïncludeerd. Dit proefschrift gaat in op de volgende onderzoeksvragen:
1.

Welke factoren hangen samen met frequent verzuim?

2.

Hangt werkvermogen samen met zowel frequent als met lang ziekteverzuim?

3.

Welke factoren hangen samen met toekomstig lang ziekteverzuim bij werknemers met
frequent verzuim?

4.

Zijn frequent verzuimers met risico op toekomstig lang verzuim te onderscheiden van
frequent verzuimers die geen risico hebben op lang verzuim?

5.

Is de nieuwe e-health interventie effectief in het verminderen van de verzuimfrequentie bij
werknemers met frequent verzuim?

Hoofdstuk 2 beschrijft de resultaten van een kwalitatieve studie, waarin werknemers met
eerder frequent verzuim zijn bevraagd over de factoren die volgens hen gerelateerd zijn aan
frequent verzuim. In totaal 15 deelnemers hebben in 3 focusgroepen van gedachten gewisseld
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over het zich bewust zijn van frequent verzuim, de factoren die samenhangen met frequent
verzuim en de mogelijke oplossingen. Veel deelnemers waren zich noch bewust van hun eerdere
frequent verzuim, noch van het risico op toekomstig lang verzuim. De meeste deelnemers
konden zich niet voorstellen dat zij in de toekomst lang zouden gaan verzuimen. Volgens de
deelnemers waren de volgende factoren gerelateerd aan frequent verzuim: hoge werkeisen,
weinig energiebronnen in het werk, verplichtingen thuis, slechte gezondheid, chronische
ziekten, ongezonde levensstijl en een verminderd gevoel van verantwoordelijkheid om naar
het werk te gaan bij geringe steun door het management. Het aanpakken van deze factoren en
het verbeteren van de eigen communicatie (vaardigheden) werden gezien als oplossingen om
frequent verzuim te verminderen.
In hoofdstuk 3 onderzochten we de associatie tussen werkvermogen en frequent kort verzuim
(verzuim episodes korter dan 2 weken) en frequent verzuim met tenminste 1 episode in het
voorafgaande jaar van minstens 2 weken (gecombineerd verzuim) in een cross-sectionele
regressie analyse. Daarnaast bestudeerden we de associatie tussen werkvermogen en lang
verzuim (tenminste 2 weken). De gemiddelde (standaard deviatie) werkvermogen score
was het hoogst in de referentiegroep die in het voorafgaande jaar noch lang noch frequent
verzuim had (43.2 (2.7)). De gemiddelde werkvermogen scores van werknemers met frequent
verzuim, lang verzuim en gecombineerd verzuim waren respectievelijk 41.2 (3.4), 39.4 (3.9) en
37.2 (5.2). Vergeleken met de referentiegroep zonder voorafgaand lang of frequent verzuim
waren de werkvermogen scores negatief gerelateerd aan zowel frequent verzuim als aan lang en
gecombineerd verzuim. In vergelijking met de referentiegroep hing frequent verzuim significant
samen met twee van de zeven dimensies van de werkvermogen index (WAI), te weten een lager
werkvermogen in relatie tot werkeisen en hinder door ziekte. De dimensies ‘het aantal door
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een arts vastgestelde ziektes’ en ‘beperkingen door ziekte’ hingen samen met gecombineerd
verzuim.
Hoofdstuk 4 beschrijft het resultaat van een systematisch literatuuronderzoek naar factoren die
samenhangen met toekomstig lang ziekteverzuim bij frequent verzuimers. Er is eerder weinig
onderzoek gedaan naar dit onderwerp. We hebben vier artikelen geïncludeerd. Alhoewel
frequent verzuimers niet het hoofdonderwerp van deze vier artikelen waren, bevatten ze wel data
van factoren geassocieerd met toekomstig lang verzuim bij subgroepen, waaronder frequent
verzuimers. We vonden een indicatie dat - bij frequent verzuimers - leeftijd (hoger) en geslacht
(vrouwen) gerelateerd waren aan toekomstig lang verzuim. Er was geen duidelijke relatie tussen
de aan of- afwezigheid van een eerdere lange verzuimepisode en toekomstig lang verzuim. De
andere variabelen (totaal aantal ziektedagen, huwelijkse status, sociaal economische positie,
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werkplek in stad of platteland, senioriteit, fulltime/deeltijd werken, beroep, werkkenmerken en
gezondheidszorg karakteristieken) waren slechts geïncludeerd als co-variabelen. Derhalve kon
er geen conclusie getrokken worden over hun potentiële prospectieve relatie met toekomstig
lang verzuim.
Hoofdstuk 5 toont de ontwikkeling van twee predictiemodellen om lang verzuim te voorspellen
bij werknemers met frequent verzuim. Vragenlijstgegevens van werknemers met frequent
verzuim werden gekoppeld met geregistreerde verzuimgegevens in het daaropvolgende jaar.
De variabelen uit het systematische literatuuronderzoek werden geïncludeerd als potentiële
voorspellende variabelen. Er is een model ontwikkeld met werkeisen en energiebronnen in het
werk als potentiële voorspellende variabelen en een model met burnout en bevlogenheid. Beide
predictiemodellen toonden een matig onderscheid tussen frequent verzuimers die lang verzuim
ontwikkelden en de frequent verzuimers die geen lang verzuim ontwikkelden. Na backward
stepwise reductie bevatte het eerste model leeftijd, geslacht, opleidingsniveau, huwelijkse
status, voorafgaand lang verzuim, werkdruk, rol duidelijkheid en ontplooiingsmogelijkheden
als voorspellende variabelen. Het tweede model bevatte leeftijd, geslacht, opleidingsniveau,
huwelijkse status, voorafgaand lang verzuim, burnout en bevlogenheid als voorspellende
variabelen. Alhoewel het onderscheid tussen frequent verzuimers met en zonder toekomstig
verzuim gedurende één vervolgjaar significant was, was dit onderscheid onvoldoende groot
voor de praktijk. Differentiëren naar geslacht of ziekteoorzaak resulteerde niet in een beter
onderscheid tussen frequent verzuimers die wel en geen lang verzuim ontwikkelden.
Hoofdstuk 6 evalueert het effect van een nieuwe e-health interventie op de verzuimfrequentie
bij frequent verzuimers. De e-health interventie werd zowel als stand-alone interventie gebruikt
als in combinatie met een spreekuur bij de bedrijfsarts. Secundaire uitkomstmaten waren het
totaal aantal verzuimdagen, burnout, bevlogenheid en werkvermogen. Na het invullen van de
basisvragenlijst ontvingen de werknemers in de interventie groep onmiddellijk volautomatisch
online feedback op hun scores met adviezen voor gerichte actie, indien de scores daar aanleiding
toe gaven. We vonden geen significant verschil in de uitkomsten tussen de interventie groepen
en de controle groep, noch in verzuimfrequentie, noch in totaal aantal verzuimdagen, burnout,
bevlogenheid of werkvermogen in het jaar na de interventie. In dit follow-up jaar waren de
verzuimfrequentie en het totale aantal verzuimdagen in alle studiegroepen gedaald. Het is
mogelijk dat we geen effect van de interventie hebben gevonden door een gering gebruik van
de interventie, bij een laag gevoel van urgentie. Doordat weinig deelnemers naar het spreekuur
van de bedrijfsarts gingen, konden we geen conclusie trekken over het effect van ‘blended care’
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een combinatie van een e-health interventie met persoonlijke begeleiding. Dit was de interventie
waarvan het meeste effect te verwachten was.
Hoofdstuk 7 presenteert een algemene discussie met de belangrijkste bevindingen, reflecties,
methodologische overwegingen en implicaties voor de praktijk en onderzoek. Frequent verzuim
is een multifactorieel fenomeen en moet gezien worden als een signaal om in actie te komen,
aangezien het vaak een vroeg signaal is van toekomstig frequent verzuim en lang verzuim.
Frequent verzuimende werknemers ouder dan 45 jaar moeten in ieder geval worden uitgenodigd
voor verdere actie. Met de huidige kennis moet de werkgever ook overwegen om alle frequent
verzuimers met een laag opleidingsniveau en alle vrouwelijke frequent verzuimers jonger dan
45 jaar uit te nodigen. Voor een goede begeleiding van werknemers met frequent verzuim is het
belangrijk om niet alleen aandacht te besteden aan de onderliggende multifactoriële factoren,
maar ook aan andere issues die relevant zijn bij de vermindering van toekomstig verzuim bij
frequent verzuimers. Dit betreft in ieder geval het verhogen van het bewustzijn van het frequent
verzuim en de bereidheid om actie te ondernemen. Gesprekken tussen werkgever en werknemer
zouden afdoende kunnen zijn bij problemen door hoge werkeisen, lage energiebronnen op het
werk en hoge eisen thuis. Begeleiding door bedrijfsartsen kan nodig zijn wanneer managers
en frequent verzuimers geen effectieve oplossing vinden of wanneer chronische ziekten of
ongezonde lifestyles een rol spelen. Indien er sprake is van communicatie problemen, kunnen
andere arbodeskundigen nodig zijn, zoals bedrijfsmaatschappelijk werk om de communicatie
tussen manager en werknemer te verbeteren.

S
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List of Abbreviations
CAU: care as usual
EHI: eHealth intervention
EHI-only: study arm with only eHealth intervention
EHI-OP: study arm with eHealth intervention and invitation for OP consultation
GP: general practitioner
IQR: interquartile range
METc: medical ethics committee
NVAB: Netherlands Society for Occupational Physicians
OP: occupational physician
OHS: occupational health service
RCT: randomized controlled trial
SA: sickness absence
UBOS: 9-item Utrecht Burnout Scale
UWES: 9-item Utrecht Work Engagement Scale
WAI: Work Ability Index Dankwoord
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Mijn proefschrift is af! Via deze weg wil ik iedereen bedanken die hieraan heeft bijgedragen, op
welke manier dan ook. Een aantal mensen wil ik hier expliciet bedanken.
De wens om een nieuw (e-health) product te ontwikkelen besprak ik in 2010 binnen ArboNed
met Paul Verburgt en Richard Adomowicz. Zij zetten mij op het pad van de marketingafdeling,
maar er bleken daar geen reële mogelijkheden te zijn om tijd aan productontwikkeling te
besteden. Aangezien van meet af aan duidelijk was dat er veel onderzoek verricht moest worden,
verlegde ik de koers naar de mogelijkheid van een promotieonderzoek. Willem van Rhenen
ondersteunde mij in dit traject. De samenwerking met Johan Groothoff en Corné Roelen was
mij bij eerder onderzoek al goed bevallen en al snel zegden zij toe om samen met Willem het
promotieteam te vormen. Aan dit team ben ik veel dank verschuldigd: Willem voor de kennis
van ArboNed als organisatie en de creatieve oplossingen voor lastige situaties, Johan voor het
optimisme in combinatie met focus op tijdspad en de praktische vertaling naar uitvoerbaar
onderzoek en Corné voor de uitstekende onderzoekskennis en de veelvuldige feedback, ook
indien ik te leergierig was. Mijn promotor Ute Bültmann maakt vanaf september 2017 deel uit van
dit bonte gezelschap en voegde weer nieuwe kennis, ervaringen en een open blik toe. Dit leidde
steevast tot verdere verbetering van het onderzoek en de beschrijving daarvan. Hartelijk dank!
De leescommissie, prof. dr. C.T.J. Hulshof, prof. dr. M.F. Reneman en prof. dr. A.E. de Rijk wil ik
hartelijk bedanken voor het beoordelen van dit proefschrift.
Binnen ArboNed heeft een aantal mensen bijgedragen aan verbetering en verfraaiing van de
interventietool. Heleen Paagman gaf praktische tips over de gevalideerde vragenlijsten binnen
ArboNed. Henk Hummel bleek goed in het verfraaien van de interventie qua lay-out en Kim
Hamoen in het verbeteren van de taal. ArboNed maakte het mogelijk dat Byelex bestaande
vragenlijsten aanpaste aan onze wensen en van deze vragenlijsten een adviestool maakte met
behulp van de aangeleverde inhoud. GertJan Schuppen ontwikkelde een webbased vragenlijst
die eenvoudig te gebruiken was aan het einde van het interventieonderzoek. Niels Verlage hielp
bij het aan elkaar koppelen van de verschillende databestanden.
De bedrijfsartsen die hielpen met werven van werkgevers voor de interventiestudie wil ik
hartelijk danken. Theo Visser, dank voor je rol als moderator in de focusgroep studie. Je open
houding en stijl van communiceren tijdens deze groepsinterviews maakte dat de deelnemers
zich op hun gemak voelden en open spraken over hun ervaringen, belevingen en meningen.
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Zoals altijd bij frequent verzuim is het de kunst om de privacy van betrokken werknemers te
borgen en een goed evenwicht te bewaren tussen waar je een werkgever bij betrekt en waarover
je alleen contact met de werknemer hebt. Werkgevers: heel erg bedankt voor jullie vertrouwen
en het mogelijk maken dat werknemers in werktijd mochten deelnemen aan de verschillende
onderzoeken. Deelnemende werknemers: heel hartelijk dank dat jullie de tijd en de moeite
namen om open te praten over wat er speelde c.q. de diverse vragenlijsten in te vullen!
In de afgelopen 2-3 jaar heb ik met steeds grotere regelmaat werkdagen gesleten op de 4e
verdieping van de Brug, in het UMCG . Ik had dat eerder moeten doen. Samen werken aan
onderzoek met gelijkgestemden vind ik zeer inspirerend. De vreugde en voldoening die mij dit
geeft, heeft zeker bijgedragen aan het halen van de eindstreep.
Mijn naaste collega’s van de inspectie SZW hebben de afgelopen 1,5 jaar veel begrip getoond
voor mijn vele wisselingen in de ‘vaste’ inspectie-werkdagen. Hartelijk dank daarvoor.
Levi en David IJkema hebben het design van het boekje voor hun rekening genomen. Aan dit
creatieve proces bewaren we samen mooie herinneringen.
Mijn vrienden (m/v) wil ik bedanken voor de welkome afleiding. Focus op andere zaken dan
alleen werk of promotie onderzoek doet vaak wonderen.
In goede nagedachtenis wil ik mijn ouders bedanken voor het creëren van de mogelijkheden
om me te ontwikkelen op verschillende gebieden; mogelijkheden welke ik dankbaar heb
aangegrepen.
Eric en René staan mij nu bij als paranimfen. Jullie hebben mij geholpen om de kop d’r veur te
houden en gezorgd voor de nodige afleiding op zijn tijd. Graag blijf ik nog lang genieten van
jullie vermogen om mij te doen lachen.
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Annette Notenbomer was born on August 28th 1964 in Roden, the Netherlands. After graduating
from the Praedinius Gymnasium in Groningen she studied Medicine at the University of Leiden
from 1982 to 1989. From 1989 to 1994 she worked for Glaxo, graduated from the Rotterdam
School of Management (MBA) and worked for British Telecom. In 1994 she had the first, positive,
experience of working in occupational medicine at the Gemeentelijke Arbodienst of Rotterdam.
This part-time job allowed her time to raise funding for Salternate BV, to develop a new salt
substitute. After several successes in the period of 1994 to 2000 in this company (worldwide
patents, first license holder, additional financing), the product was not sufficiently effective,
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