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Abstract

The main objective of this thesis is to examine individual prognostic factors for return
to work (RTW) after work rehabilitation, for workers on long-term sick leave with
common musculoskeletal and mental health complaints. The process of returning to
work after long-term sick leave may be complex, and is often influenced by other
factors than health complaints and diagnoses alone. The primary hypothesis in this
thesis was that individual’s cognitions about health and illness would be central for
returning to work or not, after work rehabilitation. A second hypothesis was that
socioeconomic status (SES) through education or occupation would predict RTW
after work rehabilitation. A third hypothesis was that the process of returning to work

would be complex and differ between subgroups of work rehabilitation participants.

Cognitions, such as illness perceptions and fear avoidance beliefs may be a matter of
beliefs about cure, control, and expectancies, thus of coping. Coping, as defined in
the Cognitive activation theory of stress (CATS), was applied in this thesis. In the
CATS, coping is defined as positive response outcome expectancies, in contrast to
negative response outcome expectancies (hopelessness) or no response outcome

expectancies (helplessness).

In Norway, comprehensive inpatient work rehabilitation may be offered to
individuals on long-term sick leave. Participants in inpatient work rehabilitation
programs typically have sick leave diagnoses related to musculoskeletal and mental
health complaints, often characterized by non-specific conditions, mostly subjective
health complaints, with few objective medical findings. Individuals with subjective
health complaints may believe that their complaints are harmful and may therefore try
to avoid activities they believe will harm them, such as work. Experiencing distress
and poor functional ability may lead to vicious circles of hopelessness and
helplessness, i.e. poor coping. Maladaptive illness perceptions and fear avoidance
beliefs about work may contribute to prolonged disability and time out of work. The
aim of work rehabilitation is to alter such vicious circles through positive experiences

and cognitive processes, and facilitate RTW. This is done by interdisciplinary



assessments, education, physical activities, and cognitive behavior modifications
offered in a combination of individual and group-based sessions. In addition,
collaboration with external stakeholders, such as health care providers, the employer,
or the local social insurance office (NAV-office) are important elements during work

rehabilitation.

In this thesis, individual prognostic factors for RTW after work rehabilitation were
investigated in three different samples of work rehabilitation participants. Predictive
information was extracted from questionnaires and patient journals while information
of work and sick leave were measured by self-reports and official register data of The

Norwegian labor and welfare administration (NAV).

The primary and secondary hypotheses were investigated in the first paper, where the
aim was to examine whether health complaints, illness perceptions, fear avoidance
beliefs, coping, and education predicted non-working 3 and 12 months after
participating in work rehabilitation, and to assess the relative importance and inter-
relationship of these factors. Logistic regression analysis was conducted. The results
showed that fear avoidance beliefs for work were the most important predictor for
non-working both at 3 months, and at 12 months follow-up after participating in work
rehabilitation. A multiple regression analysis displayed that almost half of the
variance in fear avoidance beliefs for work were explained by the amount of
musculoskeletal and pseudoneurological health complaints, i.e. tiredness,
sadness/depression, and anxiety, and by illness perceptions and education. For illness
perceptions, the components concerning perceived duration, consequences, and
personal control of the illness were the most important. Coping did not contribute to
explain any variance in fear avoidance beliefs for work. In conclusion, high levels of
fear avoidance beliefs for work were a strong predictor for non-working after work
rehabilitation. However, the intervening mechanisms between fear avoidance beliefs
and subsequent avoidance behavior, in terms of avoiding the workplace when sick,

are still poorly understood.



The primary and secondary hypotheses were investigated in the second paper, where
the aim was to test if fear avoidance beliefs for work would mediate the relationships
between musculoskeletal and pseudoneurological complaints, functional ability, level
of education, and number of days on sickness benefits during 3-year follow-up after
work rehabilitation. Structural equation modeling (SEM) was used to test a
predefined mediation model for direct and indirect effects between the hypothesized
predictors and days on sickness benefits during follow-up. As hypothesized, fear
avoidance beliefs for work mediated the effect of musculoskeletal complaints and
education on sick leave during follow-up. There was however, no direct effect of
musculoskeletal complaints on fear avoidance beliefs, as this relationship was fully
mediated by poor physical function, in terms of moving ability and lifting/carrying
ability. Fear avoidance beliefs for work did not mediate the relationship between
pseudoneurological complaints or mental function, in terms of coping/interaction
ability and sick leave during follow-up. Pseudoneurological complaints had a small
direct effect, and length of previous sick leave had a strong independent effect on
days on sickness benefits after work rehabilitation. In conclusion, the mechanisms
involved in the process of returning to work are complex and involve several
intervening factors including health and functional ability, education, previous sick

leave, and fear avoidance beliefs for work.

The second and third hypotheses were investigated in the third paper. Here the aim
was to examine if gender, age, diagnosis, occupation, and length of previous sick
leave predicted differences in the process of returning to work, in terms of being at
work or registered with sickness benefits, and transitions in and out of work and
sickness benefits, during a 4-year follow-up after work rehabilitation. Proportional
hazard regression analysis was used to explore the probabilities of being at work, or
of receiving sickness benefits, or disability pension, and differences in the transitions
between any of these states during follow-up. Regression models based on transition
intensities detected differences in the risk factors of entering and leaving a given
state. For example among women, the lower probability of being at work than men,

could be explained by a lower probability of transitions to work, and not by a higher



probability of leaving work. In addition, the probabilities of being at work, and of
receiving sickness benefits, and disability pension differed between men and women,
age groups, diagnostic category, type of work, and previous history of sick leave.
Being a female, having diagnoses other that mental and musculoskeletal, having blue-
collar work, and receiving long-term sick leave before entering work rehabilitation,
increased the risk of not returning to work and of receiving disability pension during
follow-up. The use of novel statistical methods made it possible to understand more
of the different patterns in or out of work or of receiving sickness benefits, and how

the prognosis differed between groups.

The results from this thesis show that the process of returning to work after long-term
sick leave and work rehabilitation depends on the interplay between multifaceted
prognostic factors related to the history of previous sick leave, age, gender, SES,
health, function, and cognitions in terms of iliness perceptions and fear avoidance
beliefs for work. These findings may have implications for selection criteria into
work rehabilitation, for tailoring actions during a work rehabilitation program, and
may guide follow-up actions aiming at RTW in collaboration with stakeholders

outside the work rehabilitation clinic.
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1 Introduction and theoretical framework

1.1 Introduction

Comprehensive work rehabilitation programs aim to improve function and work
ability amongst individuals at risk of permanently falling out of work [1]. Participants
in work rehabilitation are mainly individuals on long-term sick leave with common
musculoskeletal and mental health problems [2]. Work rehabilitation comprises
elements from medical, vocational, occupational, and social rehabilitation [1].
Successful rehabilitation processes are believed to rely on interdisciplinary
collaboration and understanding from a diverse range of stakeholders including health
professionals, social workers, the workplace, and the participant involved [3].
However, knowledge about the effects of such interventions or about prognostic
factors for work resumption after rehabilitation is still limited, and we do not know
which patients will benefit most from comprehensive work rehabilitation efforts [4].
Norway differs from most other countries in offering inpatient work rehabilitation to
individuals on long-term sick leave with composite health problems. Individuals
referred to comprehensive inpatient work rehabilitation have not managed to return to
work (RTW) on their own or with assistance from the primary health service. They
will typically have more complex needs and problems, not only due to the health
problems, but also related to the work and home situation, or other social factors [5].
2015). The main objective of this thesis is to investigate individual prognostic factors
for RTW after inpatient work rehabilitation, for individuals on long-term sick leave
with common musculoskeletal and mental health complaints, and to explore the
relative influence of health complaints, socioeconomic status (SES), and cognitions
on RTW.

1.1.1 The process of returning to work
RTW after sick leave may be an evolving, complex, and sometimes nonlinear process
[6], where the sick-listed may have multiple transitions between working, and partial,

or full sick leave during follow-up after work rehabilitation [7]. Throughout this
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thesis, RTW will be used as a broad term referring to RTW as a goal, an outcome,
and an evolving process [3, 8, 9]. The complex aspects of RTW are described more in

detail in section 1.2.6.

1.1.2 Prognostic factors

The terms “risk factors”, “prognostic factors”, and “predictive factors” are often used
interchangeably in the literature, but are seldom defined [10]. A risk factor is in
epidemiological studies described as a determinant existing before the occurrence of
a disease. “A risk factor is any attribute, characteristic, or exposure of an individual
that increases the likelihood of developing a disease or injury” [11]. Examples of
important risk factors for common diseases as cancer, heart disease, and diabetes are
typically related to genes, environment, and lifestyle, or the interaction between these
factors. A prognostic or predictive factor is a characteristic of an individual after the
occurrence of a disease, associated with clinical outcome. In medical research, a
prognostic factor is mainly associated with the natural history of a disease, in the
absence of therapy [10]. While a predictive factor is associated with response or lack
of response to a particular therapy [10]. In this thesis, both the prognostic and
predictive terms will be used, since these terms are in current usage in studies on
RTW after sick leave and work rehabilitation. However, it may also be that
potentially confounding determinants or risk factors prior to the current sick leave
incidence may influence the prognostic factors of RTW after receiving work
rehabilitation. It is not possible to control for the interplay between all associated

variables.

Most of the literature on prognostic factors for RTW concerns low back pain (LBP)
and other musculoskeletal conditions [12]. Apart from possible disease-specific
health problems, it is recognized that similar factors will predict outcomes on work
and sick leave, regardless of the diagnosis [12-14]. Factors involved in the prognosis

for RTW after work rehabilitation may be complex and multidimensional [15]. There
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are however, very few studies on prognostic factors for RTW after participating in
work rehabilitation actions [4], in particular after inpatient work rehabilitation. The
dominating knowledge is on prognostic factors for prolonged sick leave or disability
pension after long-term sick leave, for common musculoskeletal disorders [12, 16-18]
and for common mental disorders [19-21]. Typically, studies tend to seek more
information about sick-listed with a poor prognosis for RTW, instead of
characteristics of individuals with a good prognosis, who actually RTW [22]. This
distinction might be more important to consider than thought at first glance.
Knowledge of good and poor prognosis for RTW is essential to select candidates for
more intensive and tailored interventions and follow-up actions and to leave out those
who will manage on their own [23]. As an example, Haldorsen et al. [24] found that
giving intensive multidisciplinary treatment to a subgroup of patients with the best

prognosis for RTW had a worse RTW outcome than giving a light treatment.

Ideally, knowledge of good and poor prognosis for RTW among sick-listed
individuals should be inclusion criteria for decisions on interventions aiming at RTW.
Although there may be a lack of systematic criteria for allocating participants to
comprehensive work rehabilitation in Norway today, there is still reason to believe
that participants in work rehabilitation programs have needs that are more complex
compared to sick-listed in general. Work rehabilitation participants may therefore
have poorer prognosis for RTW, than other individuals on sick leave. However, the
actual factors with prognostic value for RTW or prolonged sick leave or disability
pension may be similar between long-term sick-listed with or without receiving work
rehabilitation interventions. Consequently, in the following, relevant studies on
individual prognostic factors for RTW, prolonged sick leave, and disability pension
after sick leave are included, whether the sick-listed population have received work
rehabilitation or not. Included studies are however limited to the target group of work
rehabilitation programs in Norway, which mainly consists of individuals on sick

leave due to common musculoskeletal and mental health complaints, and co-morbid
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conditions. Studies on prognostic factors for RTW after brain injury, stroke,

neurological diseases, cancer etc. are therefore not included.

1.2 Background and problem area

The number of people on long-term sick leave and disability pension is undesirably
high in many industrialized countries [25]. So far, medical reasons have failed to
fully explain why many people are receiving sick leave benefit or disability pension
[26]. On the contrary, the general health has never been better in many western
countries, when it comes to mortality and life expectancy [27]. The level of
individuals on long-term sick leave and disability pension is high in Norway
compared to most western countries [25, 28]. At the end of 2013, 17.8% of the
working age population received sickness benefits [29]. Sickness benefits in Norway
include sick leave benefit, work assessment allowance, and disability pension. The
amount of individuals receiving a sick leave benefit has been relatively stable
between 5 to 7% in the last 15 years [30]. In the third quarter of 2015 approximately
130 000 employees (5.4%) were absent from work due to doctor-certified sickness.
Adjusted for partial sick leave, the share of employees on sick leave benefit was 4.6%
[31].

For several years, it has been a political issue to reduce long-term sick leave and
withdrawal from working life [32, 33]. However, there is no clear agreement among
stakeholders why so many are situated outside work or how these problems should be
handled [34]. Underlying causes for why workers become sick-listed can be studied
in different disciplines and from different theoretical perspectives, where medical,
economical, and sociological perspectives are dominant [26, 34]. Within the medical
perspective, clinical research primarily investigate the course and prognosis of a
disease on an individual level, whereas epidemiological research investigate the
corresponding associations at a group level [26]. Within the economical perspective,

the emphasis is typically on economic incentives to stay or withdraw from working
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life [26]. This is a so-called pull or attraction model stating that the worker tend to
make rational choices between work and sick leave based on personal economic gain
[34]. Within the sociological perspective, the emphasis is typically on how conditions
in society, such as working and living conditions are associated with sick leave, both
at an individual and group level [26]. It is suggested that the sociological perspective
gives support to a so-called push or exclusion model focusing on how exposure to
e.g. negative work environmental factors may lead to health problems and
involuntary sick leave [34]. Covering several of these perspectives, a generous
welfare system [35-37], high work participation due to low unemployment [38], and a
high proportion of female employees [39] are among the proposed explanations for
the high numbers on sickness benefits. A higher proportion of work participation may
imply a higher proportion of individuals with health limitations and disabilities at
work. Some voices have claimed that an unhealthy workforce is the price to pay for
the high share of employment [40]. As mentioned, medical explanatory models are
however insufficient to understand why so many are not able to participate in
working life [26]. This is a paradox because medical assessments are fundamental in
the sick-listing process. When writing a medical certification, the physician certifies
that a disease is present and that the patient’s ability to work is impaired to an extent
that hinders work participation, and warrants economic compensation [26]. For
individuals with composite and non-specific health problems, the physician often
considers the doctor-patient relationship [41, 42], and the sickness certification
process problematic and challenging [43]. It is argued that individuals with composite
health problems often report co-morbid complaints with no or few verifiable criteria
of a disease [43, 44]. Due to multiple health complaints, there may be substantial
variation in which diagnosis a physician gives to the same patient [44]. When there
are no objective criteria or signs of a disease, the sickness certification process will be
patient-driven, and mainly based on the patient’s reports of illness and discomfort
[43, 45]. In these cases, the decisions will often be affected by the physicians own
attitudes, beliefs, and personalities [43]. Lack of biomedical criteria in the practice of
granting sick leave may challenge the legal basis for social insurance claims, which

require that the reduced functional ability should be caused by disease or injury [45].
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The requirement of a diagnosis on the medical certificate may lead to an unfortunate
medicalization of life problems and social problems, when there is a need of sick
leave [45].

1.2.1 Health complaints

Common health complaints, such as musculoskeletal, mild and moderate mental
health, and cardiorespiratory conditions, account for two-thirds of long-term sick
leave and disability pension [46]. In Norway, the most common diagnoses associated
with long-term sick leave and disability pension are related to musculoskeletal and
mental health complaints [47-49]. These diagnoses amount to around 50% of the
sick-listed and 60% of the disability pension recipients. Among the musculoskeletal
complaints, LBP is the most frequent single cause of sick leave (11%) and disability
pension (9%) [50]. The number on sick leave benefits with mental diagnoses is
increasing in all age groups, except among sick-listed above 60 years [51]. The
increase is highest among young people, aged 20 to 29 years, with an increase from
12.5% in 2010 to 13.8% in 2014. However, the musculoskeletal diagnoses are still
the largest group, and amounted to 25.1% of the sick leave in 2014 in the young age
group [51]. Common sick leave diagnoses are often considered more by symptoms
and distress than by consistently demonstrable tissue abnormalities [52, 53]. There
are often no or very few objective medical explanations for these symptoms, and
therefore, these are sometimes named subjective health complaints [52, 54-56]. In
particular, for the musculoskeletal complaints, up to 85% of cases are non-specific
[57]. For these non-specific conditions, there are high rates of co-morbidity with
other subjective health complaints [58-60]. The intensity of subjective health
complaints form a continuum from normal complaints to conditions that require
medical care and are incompatible with participation in social and working life [61].

Thus, there is no obvious cut-off point to indicate what constitutes a disease [61].
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The prevalence of subjective health complaints is high in the general adult
population, varying from 75% in a Nordic population [62] to 91% in a Norwegian
population [63]. In another sample, 80% reported musculoskeletal complaints, 65%
reported pseudoneurological complaints, such as tiredness, sadness/depression, and
anxiety, and 60% reported gastrointestinal complaints [61]. In a working population,
the prevalence of subjective health complaints was found to be stable over a period of
seven years whilst the number of workers on sick leave increased [48]. Level of
complaints could not explain why a higher number of individuals were receiving
sickness benefits in the same period [48]. The results show that there is no
straightforward association between measures of illness, such as subjective health
complaints, and sick leave [48]. The English distinction between illness, disease, and
sickness may be useful to understand the complex picture of how the health
dimension is related to sick leave (Figure 1). Iliness refers to the individual's own
experiences of ill health, a disease refers to conditions that medical science can label
with a diagnosis, and sickness refers to the social role the individual with illness

takes, or are given in different areas of life [64].

Diseasze

Figure 1. The relationship between illness, disease, sickness, and sick leave [64].
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Generally, workers experiencing illness, sickness, and/or having a disease, go to work
[64]. There is a low degree of overlap of reports between illness, disease, and
sickness absence, indicating that they are different concepts of ill health [65]. Sick
leave can be used as a combined measure of physical, psychological, and social
functioning in working populations [66]. The mechanisms that lead to sick leave are
still poorly understood. It is important to distinguish between what causes illness and
disease, what causes sick leave [64], and what causes RTW. High level of sick leave
is likely to be explained by multifactorial causes [48], and require multifaceted
analyses from various perspectives [26]. The complex etiology of sick leave will
accordingly also influence the prognosis of work resumption after a period of sick

leave.

There are few studies on disorder-related prognostic factors for RTW after sick leave
[67]. Self-reported physical and mental health are shown to be more important in
explaining work status during follow-up, than sick leave diagnosis and objective
measures in individuals with chronic LBP [68] and in employees with mental health
problems [69]. The severity and duration of mental health complaints [19, 70],
multiple pain sites, higher level of pain, and widespread pain [71-73] have been
found to predict poor work outcomes after sick leave. In addition, co-morbid
musculoskeletal and mental health complaints may have a negative impact on RTW
[21, 74, 75]. For individuals with common mental health problems, there is a wide
range of prognostic factors, and a large variability in populations and conditions
studied, making it unclear which factors might enhance or hinder RTW after sick
leave [19-21]. However, the co-morbid presence of anxiety and depression is found to

predict longer duration and higher recurrence of sick leave episodes [76].

1.2.2 Long-term sick leave
Long-term health-related absence from work is a major burden for the individual, the

family, and the workplace, and is costly for the society [9, 77, 78]. Although sick
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leave may have both positive and negative consequences for health, work, and social
life, most focus has been on the negative parts [79]. Among negative and unwanted
individual consequences of being sick-listed are reduced work motivation, social
isolation, stigmatization, changed self-image, economical strain, and secondary health
problems [80]. Long-term sick leave is usually defined as sickness absence of more
than 4 to 8 weeks [13, 22, 81]. There is, however, no agreed demarcation between
short and long sick leave [82], making comparison between studies difficult [83].
Long-term sick leave represents a significant proportion of the sick-listed population
as a whole [84, 85], as long-term sick leave accounts for up to one-third of the days
off, and 75% of the sickness absence [84].

RTW after participating in work rehabilitation interventions is shown to be better for
participants with the shortest sick leave before the intervention [4, 86]. Previous sick
leave is associated with increased time to RTW during follow-up [87], and is an
independent prognostic factor for long-term sick leave [20], and disability pension
[88-93]. The risk of receiving disability pension is associated with length of previous
sick leave, as well as annual repetitive sick leave spells and length of the intervals
between the spells [88]. However, individuals sick-listed with only one long sick
leave spell (> 28 days) may have good prognosis for remaining at work during
follow-up [22]. Number of episodes on sick leave seems to be a stronger predictor of
subsequent sick leave than the duration of the sick leave [94, 95]. The predictive
value of the specific length of previous sick leave seems to vary between studies,
from seven days [92] to seven months, for predicting a disability pension during
follow-up after sick leave [49]. The discrepancy between study results, may be due to
time to follow-up, which in these two studies varied between three years [49] and 13

years [92].
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1.2.2.1 Age and gender

Socio-demographic factors, such as age and gender are likely to impact on work
resumption after long-term sick leave and work rehabilitation. However, age and
gender are often added as confounders in statistical models, resulting in limited
information about the prognostic estimates for these variables. A reason for not
including age and gender as independent variables in analyses of RTW is often that

these variables are considered not modifiable [23].

High age is a strong risk factor for sick leave [38], and there is a well-known and
strong relationship between higher age and disability pension [91, 96]. Higher age
predicts lack of RTW after an episode of sick leave across diagnoses [4, 13, 17, 18,
20, 87, 97-99]. However, a recent review found inconsistent evidence for age
predicting time until RTW, during follow-up in individuals sick-listed with LBP [23].
In a work rehabilitation sample, the youngest group had best chances for work
resumption at follow-up [86]. Over many years, there have been an increase in young
people on disability pension in Norway [100], showing a higher prevalence of
disability pension than in other OECD countries [101]. The increase in disability
pension among young people is partially explained by mental health conditions,
which could possible benefit from work-related interventions and actions [100].
Although many studies describe age as a significant risk factor, both for sick leave,
disability pension, and for RTW, research on potential causal mechanisms are lacking
[38].

Women have higher rates of sick leave and disability pension than men [102-104].
Moreover, female gender predicts reduced probability of RTW after an episode of
sick leave across diagnoses [4, 87, 97, 102]. However, there is inconsistent evidence
for gender predicting time until RTW, for individuals sick-listed with LBP [23].
Besides, after various work-related rehabilitation interventions, studies on prognostic
factors for RTW show contradictory results between genders [17]. Some studies

found better outcomes for men [4, 105], some found better outcomes for women
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[106, 107], and some found no gender differences [86, 99]. Several hypotheses have
been proposed to explain why women have higher level of sick leave and disability
pension than men [103, 104]. Higher level of sick leave among women have been
associated with pregnancy, having children, marital status, working conditions, and
whether the workplace is male dominant or equally balanced in gender distribution
[38]. It is suggested that sick leave may also be due to social causes both at home and
work, and that men and women may present different causal explanations [108].
While women experience a double burden from work and home, and report that
family burdens and caring responsibilities may influence their sick leave, men more
often seem to attribute their sick leave to stress and conflicts at the workplace [108].
Moreover, higher risk of disability pension among women has been associated with
poor self-reported health, mental distress, poor working conditions, and low levels of
income [109]. However, studies have also found moderate effects for self-perceived
health, whilst family situation and work factors did not explain women’s higher
likelihood of disability pension [104]. Results seem to differ between studies and
little is still known of the gender divide [38, 103, 104]. Until now, few studies have
tried to explain more in depth the associations described for genders and sick leave
[38]. A recent study did however investigate if gender differences in sick leave could
be explained by attitudes, norms, and preferences, but did not find any support for
this hypothesis [110].

1.2.2.2 Socioeconomic status (SES)

There is a consistent social gradient in physical and mental health [77, 111-113].
Paradoxically, socioeconomic inequalities in health persist and even widen in
Western Europe [114], as is also the case in highly developed welfare states as
Norway [115]. It is documented that sick leave increases with decreasing SES [38,
116-119]. The relationship between SES and sick leave seems to be strongest for the
long-term absence [116, 120]. These findings are however inconsistent [117]. An
opposite effect has also been suggested, where the worklessness in itself may lead to

inequalities in health [121].
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SES is the individual’s position within a hierarchical social structure, and may
depend on a combination of variables. Level of education and type of occupation are
most often used as proxies for SES [111, 112, 122, 123]. Level of education is highly
interrelated with occupational class and type of work [111, 112, 122, 123]. Education
and occupational class have been found to be stronger determinants of sick leave than
income [122]. Individuals on long-term sick leave and disability pension have more
frequently low education and blue-collar work [49, 124-126]. These occupations are
typically associated with higher physical strain and less decision latitude [123, 124].
Workers with skilled and unskilled blue-collar work have a substantial higher risk of

disability pension compared to administrators and professionals [125].

There is a strong association between low SES, expectancies of coping, and self-rated
health [127]. Workers with self-rated low SES, in terms of level of education, type of
job, and income, may experience failure to cope with challenges in life
(hopelessness), and may expect no predictable relationship between what they do and
what actually happens (helplessness) [127]. Socioeconomic differences in health may
be explained by the individuals learned expectancies of being able to influence their
health condition [128, 129]. Lower education may be associated with less

psychosocial resources [128, 129] and with less skills and qualifications [113].

The association between low education and sick leave may additionally be explained
by physical work environment, such as physical work positions and workload, [116,
118, 120, 130], physical work ability [118], and health behavior/lifestyle factors [116,
130]. The contribution of physical and psychosocial work factors and of health
factors are, however, inconsistent between studies [117, 120, 130]. Furthermore,
results on factors explaining the association between education and sick leave seem to

differ between genders [116, 118]. The discrepancy between results may be due to
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different study populations and differences in study design. Most studies seem to
describe associations, and are thus not able to document causal mechanisms behind
the socioeconomic differences in sick leave [38]. Workers with low education and
blue-collar occupations may have fewer opportunities to change work tasks and
workplace when becoming sick [131]. This may be a reason why SES not only is a
risk factor for sick leave and disability pension, but also an important predictor for
RTW after sick leave. Low education is a prognostic factor for longer time to RTW
after sick leave for individuals with mental disorders [19, 20]. Independent of
diagnosis, low education and having skilled and unskilled blue-collar work is
associated with increased time to RTW after an episode of sick leave [87]. However,
there was good a prognosis for work resumption for young workers employed in the
industry, after participating in job training as a work rehabilitation program [86].
Furthermore, long-term sick-listed women, working in blue-collar and service/care
occupations, had higher work resumption than men during follow-up after work
rehabilitation [106]. In addition, educational level had no influence on RTW during
follow-up among individuals who had passed one year on sick leave benefits at
inclusion [99]. Among individuals with neck, back, and shoulder problems, workers
with higher education had higher probability of RTW after participating in work

rehabilitation interventions [17].

To summarize, there is a clear negative association between SES, sick leave, and
disability pension, however little is known about the mechanisms through which the
socioeconomic factors affect sick leave and the prognosis for RTW [38, 130]. It is
suggested that psychological and learning factors contribute to the socioeconomic
gradient in health [127-129].

1.2.3 Legislations and actions
The working age population is entitled to sickness benefits from The Norwegian

Labour and Welfare Administration (NAV), if they have been in paid work for the
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last 4 weeks before the sickness incident. In general, employees receive 100% of their
salary in sickness compensation from the first day of reported sick and up to one year.
The employer pays for the first 16 days of a sick leave period, and thereafter NAV
covers the disbursement. NAV do not cover sickness benefits over the maximum of
six times the National Insurance basic amount per year, which is 555 456 NOK per
May 1%t 2016. Sick leave can be graded from 20 to 99% independent of the proportion
of employment; full or part-time work. If the employee does not RTW after one year,
he or she may receive a transition benefit, which has an upper limit of four years.
Before March 2010, this transition benefit was labeled medical or vocational
rehabilitation allowance, or time-limited disability pension. At the present date it is
labeled work assessment allowance (WAA). As a main rule, the allowance constitutes
approximately two-thirds of the salary. To be eligible for a WAA, the individual's
work ability must be reduced with at least 50%. WAA is granted with an upper limit
of four years for individuals going through medical treatment or rehabilitation, or
who is supposed to benefit from vocational actions to RTW. Disability pension may
be granted to individuals with permanent incapacity for work due to a disease or
injury, after fulfilling WAA requirements. Permanent incapacity for work is defined

as having work ability reduced with at least 50%.

In Norway, inpatient work rehabilitation has been offered individuals on long-term
sick leave for more than 30 years, alongside an expansion of multiple work-related
actions, involving stakeholders at the system level, in the health sector and at the
workplace. Since the early nineties political initiatives and efforts have been
implemented to lower the number of people on long-term sick leave and disability
pension in Norway. The period from 1990-1999 has therefore been named the
“working-line” (arbeidslinja). In a white paper report to the Government, the message
was that working should be economically worthwhile, resulting in incentives to
support the sick-listed returning to work [132]. An example was “active sick leave”
(1993-2011), where the sick-listed employee could return to alternative or modified

duties at the workplace and still receive 100% of the normal wages paid by the social
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insurance office [133]. In 2001, a letter of intent called “The agreement of a more
inclusive working life” (IA-avtalen), was signed by The Government and the
employer/employees unions [32]. One of three main aims of this agreement was to
reduce the amount of individuals on sick leave and disability pension. The agreement
was prolonged in 2005, 2010, and 2014, and the last letter of intent is valid until the
end of 2018 [33]. During this period, in 2004, the Government introduced changes in
The National Insurance legislations on sick leave. The changes included stricter
requirements for the doctor, the sick-listed, and the employer on early actions toward
work (within 4 to 8 weeks), more documentation of function/work ability, and
increased use of partial sick leave [134]. In 2006, the so-called “sick leave
committee” proposed a set of interventions aimed to reduce the costs related to
sickness absence [135]. Improvements in the follow-up management of people on
sick leave, including dialogue meetings between the physician, the employee, the
employer, and the social insurance office, and more clarified roles among different
stakeholders, was among the suggested interventions. Furthermore, to achieve faster
treatment and rehabilitation to work after sick leave, the Government allocated a
large sum to a program entitled “a faster return” (raskere tilbake) in 2007 [136]. To
accomplish this challenge several work rehabilitation programs were established.
Later on, in 2010, an expert group report initiated renewed focus on several factors
from the legislation changes in 2004 [137]. A closer connection to the workplace
while sick, and generally, more use of partial sick leave was among the important
elements. Furthermore, a suggestion was to strengthen NAV in terms of control and
sanctions toward the stakeholders. The establishing of NAV in 2006 was itself an
action to achieve better and more coordinated services. Recently, in 2014, the
Government appointed a new committee aiming to identify possible bottlenecks in
NAV and to suggest actions to achieve better user participation, less bureaucracy, and
better use of resources [138]. NAVSs general goal and motto is to have more people
working and fewer on benefits. To achieve these goals, it was recommended that
stakeholders within NAV should be less bureaucratic and system-oriented, and to
concentrate the activity more toward the sick-listed workers, the workplace, and the

employers [138]. Furthermore, the National center for occupational rehabilitation has
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since it was established in 2005, had a defined aim to reinforce the development of
expertise and clinical knowledge in the chain of treatment within work-related

rehabilitation actions.

In sum, there has been large efforts over the last 25 years to reduce long-term sick
leave and withdrawal from working life due to health problems. Actions and
interventions related to the system level on legislations and collaboration between
involved stakeholders, such as physicians, employers, and NAV, have been
dominating. The establishment of a National service within occupational
rehabilitation and “a faster return” action are the only initiatives with increased focus
on work rehabilitation. A “faster return” action at the workplace, including education,
peer support, and access to an outpatient clinic, were effective in reducing sick leave
for employees with LBP, compared to employees receiving no intervention [139].
However, a recent report, conclude that although “faster return” actions reduce
waiting time for treatment, they are not cost effective in reducing productivity loss
due to sick leave. [140]. During these years, several advices and actions have been
implemented simultaneously, making evaluation of each action complicated.
Nevertheless, none of the initiatives and actions seem to have had the desired effect,
when it comes to numbers in the statistics, since the sick leave in Norway has been

relatively stable for many years [30].

1.2.4 Work participation

Two possible mechanisms are suggested to explain the relationship between work
and health [141]. The causation hypothesis suggests that RTW leads to health
benefits and the selection hypothesis suggests that health is a necessary condition for
RTW [141]. Most support is found for the causation hypothesis; the mechanisms may
however interact and reinforce each other [141]. A premise for addressing RTW after
work rehabilitation is the assumption that work participation is good for health and
well-being [77, 141, 142]. For individuals with common health problems i.e.

musculoskeletal and cardio-respiratory conditions, and mild to moderate mental
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health problems, there is strong evidence for the beneficial effects of work [77]. The
positive effects might outweigh possible risk factors of being in work [77]. Although
the economical compensations in Norway are relatively good, employment is
fundamental to achieve an acceptable standard of living. To be working meets
psychosocial needs and is central to individual identity, social roles, and social status
[77]. Hence, long-term sick leave and disability pension may produce social
inequalities and poorer health. Financial self-support is an established norm in our

society and it may therefore be a burden to be situated outside the working arena [77].

There will however, always be cases and circumstances that are incompatible with
work participation and where long-term sick leave and eventually disability pension
may be the best solution for the individual’s health and well-being [77]. Individuals
receiving disability pension may experience multiple difficulties and barriers when
trying to RTW [143, 144], not only related to their health condition [77]. Non-
medical barriers for RTW, for individuals with poor health and functional
Impairment, may be related to a lack of possibilities for accommodations and
adjustments at the workplace and few possibilities for job mobility, e.g. due to low
educational and vocational skills [77]. Obstacles interfering with poor health may
also be due to older age, high rates of unemployment, and long geographical distance
from the labor market [77].

It has been argued that early RTW after sick leave, may conflict with sustainability
and work function later on, and that early RTW may produce ill health [145]. The
length of a sick leave spell should be adapted to the individual’s resources and work
demands, and there may be cases where a longer period of sick leave is needed,
relevant, and well-motivated [80]. In an intervention study among physicians with
distress and burnout, a period of sick leave after the intervention was found to have a
positive predictive effect on reduction of emotional exhaustion three years later [146].

If the worker returns too early to work after sick leave, this may cause new sick leave
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spells and will consequently prolong absence from work [145]. Unfortunate
consequences of work participation may be due to the phenomenon of sickness
presence or presenteeism [147, 148]. This phenomenon is when workers decide to go
to work despite complaints and ill health, which should require rest and absence from
work [147]. Presenteeism may occur both in the period before sick leave and during a
period after returning to work [149]. Little is known of possible causal pathways
between sickness presenteeism and future ill health and prolonged sick leave [150].
Workers may have different reasons for going to work when feeling so ill that they
should have taken out sick leave [151], and it is found that groups with high
presenteeism also may have a high level of sick leave [147]. This concurrence could
be due to a health selection effect, as individuals with illness who are often sick, will
have higher probabilities both of going to work and stay at home when feeling ill
[150, 152].

There are continuous political initiatives in Norway for early actions toward work for
people on sick leave. This includes more contact with the workplace and extended
use of partial sick leave [134]. Part-time work has been shown to be beneficial, and it
is a feasible way to integrate individuals with reduced work ability in working life, in
particular if the alternative is complete absence from work [153-155]. Some studies
have found that partial sick leave combined with part-time RTW improves the sick-
listed chances of returning to full regular work [156], and it may also provide a faster
and more sustainable return to full duties [157]. However, there are contradictory
results for the use of partial sick leave and there is an ongoing discussion around the
effects of using partial sick leave on RTW. A recent randomized trial found
prolonged time to full RTW after sick leave for workers who received an approach
with gradual increase in work exposure, compared to usual follow-up from the

occupational physicians [158].
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1.2.5 Work rehabilitation

The majority of individuals with common health complaints remain in work, and do
not need any assistance to RTW after a period of sick leave [2, 159]. In one study, a
proportion of 10% of the employees in a workplace was in sum responsible for more
than 80% of the sick leave during a period of six months [160]. Corresponding
numbers for all annual sick leave spells in Norway was that 11-12% of the workforce
in employment constituted 80% of the sick leave [161]. There are however, large
replacements in the group on long-term sick leave from year to year, indicating that
this group does not assemble a minor and permanent population [161]. Long-term
sick-listed individuals in need of more coordinated support, such as comprehensive

work rehabilitation, constitute only a small, but significant group of people [159].

Occupational and vocational rehabilitation are often used with equal meaning [2], but
may be interpreted differently. Therefore, in this thesis, the broader term work
rehabilitation has been applied, which covers both occupational and vocational
rehabilitation, and is in current usage [2]. Nevertheless, no clear definition exists on
what work rehabilitation is, neither in Norway nor in the international literature. Due
to diverse systems and legislations, the services and interventions of work
rehabilitation will differ between countries, making comparison and joint definitions
challenging. In a broad perspective, work rehabilitation may be described as
“whatever helps someone with a health problem to stay at, return to, or remain in
work” [2, p.8]. Rehabilitation, has by WHO been defined as “a set of measures that
assist individuals who experience, or are likely to experience, disability to achieve
and maintain optimal functioning in interaction with their environments” [162, p.96].
A Norwegian definition of rehabilitation emphasizes rehabilitation as a process,
where collaboration and clear goal achievements are central elements. “Rehabilitation
is timed and planned processes with clear goals and means, where several
stakeholders cooperate in providing necessary support to the patient or user's own
effort to achieve optimal functional and coping skills, independence, and participation
in everyday life and in society” [163]. The main goal of work rehabilitation is that the

participant should RTW. WHO have proposed specific definitions for work
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rehabilitation: “Work rehabilitation is a multi-professional evidence-based approach
that is provided in different settings, services, and activities to working age
individuals with health-related impairments, limitations or restrictions with work
functioning, and whose primary aim is to optimize work participation” [164]. The
same research group has also suggested a similar but shorter definition of work
rehabilitation. “Work rehabilitation is an interdisciplinary and multi-stakeholder
process, which aims to reduce or eliminate the burden of work disability and facilitate
work participation™ [165]. This is a comprehensive definition, which should cover the

variation in how work rehabilitation is organized within and between countries.

Comprehensive work rehabilitation provide interdisciplinary rehabilitation to address
the behavioral, functional, medical, physical, psychological, and vocational
components of employability and RTW. [5]. Work rehabilitation should be offered
within the frame of a biopsychosocial rehabilitation model [166-168], and a
combination of physical exercise, education, and cognitive behavioral modification
are recommended [169, 170]. The term interdisciplinary is in the literature often used
interchangeably with multidisciplinary, but although overlap in contents, the terms
have quite different meanings [171]. Both terms include involvement of several
health care providers, but an important distinction is that interdisciplinary
rehabilitation teams have to be co-located [171]. Co-location may facilitate closer and
more frequent collaboration and communication, and should imply active
involvement from the patient, shared goals and philosophy of rehabilitation, and
taking the contribution from other disciplines into account [171]. Due to the lack of
co-location in multidisciplinary rehabilitation, close communication and integration
of services may be difficult to achieve [171]. Individuals admitted to comprehensive
work rehabilitation programs tend to have more complex needs, not only due to the
health problems, but also related to length of sick leave, circumstances at home, or at
work [5]. Within the specialized health services in Norway, rehabilitation services are
divided into regular rehabilitation (ICD-10; code: Z50.89) and comprehensive
rehabilitation (ICD-10; code: Z50.80) [172]. The only difference between the two

classifications is on the number of health care professions included in the
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interdisciplinary team. In regular rehabilitation, the typical number is four, whereas in
complex rehabilitation the typical number is six health care professions [172].
Professions included in the rehabilitation teams will usually be physicians, work
consultants, nurses, physiotherapists, sport pedagogues, occupational therapists, and

psychologists.

In Norway, work rehabilitation is organized both as inpatient and outpatient
rehabilitation services. The study population in this thesis have been participating in
interdisciplinary inpatient work rehabilitation administrated within the specialized
health care. Admittance to work rehabilitation clinics is mainly based on referrals
from their general practitioners. Inpatient work rehabilitation programs in Norway are
offered in private rehabilitation clinics, but are financed either by the regional health
authorities or by the local social insurance office (NAV-office). Yearly tender
processes influence how many clinics will have contracts with the authorities and will
offer work rehabilitation programs. Content of the programs are in general the same
at different clinics, and include a combination of individual and group based sessions
with guided physical activity, psycho education related to work and lifestyle, and
different cognitive approaches. The main aims of the programs are to achieve
improved physical and mental function, and work ability, and to make goals and
plans for future work participation. Collaboration with relevant stakeholders outside
the rehabilitation clinic is important during and after a work rehabilitation program.
At the end of the program, a follow-up plan toward work is developed together with
the participant, with RTW as the main goal. This plan could include future
participation from several stakeholders outside the rehabilitation setting, e.g. different
health care providers, the workplace, or the NAV-office. Individuals with unsettled
claims for disability pension and individuals with known alcohol or drug abuse are

usually not admitted to inpatient work rehabilitation in Norway.

Effect studies on work rehabilitation are scarce, and study populations, interventions,
and outcome measures vary between studies, and in particular between countries,
making it difficult to draw conclusions across study populations [173]. More

concretely, the study-population is often limited to a particular patient group, most
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often patients with LPB, musculoskeletal pain, or mental health problems.
Furthermore, rehabilitation interventions aiming at RTW may be outpatient or
inpatient, multidisciplinary or interdisciplinary, with different professionals involved,
and the content of the rehabilitation program may vary. Outcome measures may be
self-reported or register based, cross-sectional or longitudinal, giving different
information. In sum, such differences restrict the possibilities for comparison between

extant studies.

For many years, workers on sick leave with LBP have been the most studied patient
group, and evidence for effect of RTW interventions is often limited to this group of
patients [1, 2, 16, 107, 168, 169, 174-176]. However, the same principles for RTW
after sick leave seem to apply to most people with other common musculoskeletal
disorders [2]. Yet, the effect on work outcomes after work rehabilitation, for
individuals with non-specific musculoskeletal complaints, vary between studies
[177]. Some studies report inconsistent findings [177, 178], whereas others report
strong evidence for RTW after participating in work rehabilitation [2]. A recent
Norwegian study found no differences in RTW outcomes among sick-listed with
common back and neck pain, after being randomized to either a multidisciplinary or a
brief intervention [179]. When it comes to individuals on sick leave with common
mental health complaints, there are few studies on comprehensive work
rehabilitation, and still no clear evidence for effects of treatment on work outcomes
[2, 84, 180-182]. Studies on the effect of work rehabilitation tend to distinguish
between musculoskeletal or mental diagnoses, and to the very best of my knowledge,
there are no studies on RTW outcomes for individuals on sick leave with composite
and co-morbid health complaints. It is however recognized that mechanisms and
actions present in work rehabilitation programs for participants with musculoskeletal
conditions may concern workers with mental health complaints as well [183].
Building on the same idea, work rehabilitation programs tend to be universal across

diagnostic groups and co-morbid conditions, with room for individual tailoring.
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Effective work rehabilitation may depend both on the content of the programs, and on
how they are organized. The strongest evidence of helpful components in work
rehabilitation are physical activity and exercises, psychological interventions such as
cognitive behavioral approaches [177,180, 184], and education/advice about activity
and work [184]. Interventions that include interdisciplinary or multidisciplinary teams
seem to be more effective and cost-effective than single modality interventions across
diagnoses [173, 180, 184]. Significant elements in work rehabilitation are
communication and coordination between all stakeholders involved, including the
sick-listed individual, healthcare services, and the workplace [2, 184]. Interventions
that include a workplace component are more likely to report a successful result
regarding RTW than others [185], especially when using a RTW-coordinator [186-
188].

In general, programs of comprehensive inpatient work rehabilitation are time-
consuming and expensive, and demand large human resources. Work rehabilitation
clinics in Norway aim at offering evidence based programs, building on available
research and best practice, to facilitate RTW among individuals on long-term sick
leave. The participants in these comprehensive programs are a complex group of
individuals, often on long-term sick leave with common musculoskeletal and mental
health complaints, and co-morbid conditions. It is however, not known who will
benefit from these programs and who will not. Knowledge of prognostic factors for
RTW may identify those in need of closer follow-up, and those who will manage to
RTW on their own, or with usual care. Therefore, a deeper understanding of the
mechanisms and prognosis for RTW after inpatient work rehabilitation for these

complex health conditions is needed.
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1.2.6 Return to work (RTW)

Most of the literature on work rehabilitation addresses RTW as a main goal [2]. RTW
is not an isolated event, but rather a process with several phases before and after work
re-entry [3, 6, 8, 9]. After a period of sick leave, most people return directly to full
work [2, 159]. However, after long-term sick leave, the process of returning to work
may take several years with transitions in and out of work and sickness benefits,
comprising graded benefits combined with part-time work [7, 189]. Still, follow-up
studies tend to distinguish only between those working and those out of work at a
single point in time, and we have as of yet not reached a good way to capture and
understand the complex process of returning to work after work disability [3].
Moreover, the complexity in RTW-outcomes may be influenced by differences in the
legal system, the labor market, and work environment in different countries [3, 82].
For instance, in the Nordic countries there have been political initiatives for expanded
use of partial sick leave [153, 154, 156, 157, 190-193]. It may be challenging to
quantify the grading of partial sick leave and partial work, making comparison of

RTW results between studies more difficult.

There is no clear agreement among researchers about how sickness absence and
successful RTW should be measured [9, 82], and terminology and chosen
measurements vary between studies [82]. RTW as an outcome may be measured in
several ways. When applying cross-sectional data, it is common to use single-
episodes of RTW [194]. However, this measure may overestimate the effects, since
the worker shortly after might be sick-listed again [22]. In particular, in samples with
chronic and recurrent conditions, it has been suggested to register all sick leave spells
for each person during a longer period of time [22]. There is, however, no common
consensus on how long the follow-up period should be [22]. RTW measurements
should therefore be chosen with care, since the results may be influenced by type of
measure being used [195]. Choice of RTW-definitions should depend on the purpose
of the study [8, 194], but will also depend on access to data. Some countries have

sound sick leave data from employers’ registers, whereas access to official register
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data is achievable in other countries [83]. There are, however, large intra-national
variations in the quality of data available and in how the data on sick leave is
registered [83]. Register data may give detailed information about all sick leave spells
and other sickness benefits over time [194]. Access to register data may also arrange
for using multistate models, a method which gives expanded information about the
complex process in and out of work over time [7, 189, 196, 197]. Intermediary
information is often needed to determine if the individual is on the path to success
and likely to achieve a good RTW outcome [3]. Additionally, data on transitions
between work and sickness benefits may be useful to develop better predictive
models of RTW-outcomes [196, 197].

Employees with long lasting health problems are often at risk of recurrent sick leave,
therefore RTW measures should focus on sustainability [198, 199, 200].
Sustainability may be defined as having returned to work for a period of at least six
months without relapses [201]. Register data may achieve good measurement of
sustainability on RTW [194]. Sometimes access to register data are lacking or
restricted due to ethical reasons [202, 203]. Self-reports may be a good measure of
the current work and benefit situation [202, 203], but should be limited to cross-
sectional information [205], because self-reports are less reliable in retrospective
data, when there are long recall periods [202, 206], or elongated episodes of sick
leave [203, 207]. In addition, number of respondents have a tendency to decline, and
will often do so proportionally with the time of follow-up [205]. Lower response rate
in self-reports may be an important source of selection bias and response bias, and
can limit external validity of the data. When using self-reported data, it is impossible
to capture the complexity and combinations of different sickness benefits, and partial

or adjusted work.

RTW is a common measure of effect after work rehabilitation interventions, and a
central outcome in prediction studies. However, prediction studies frequently focus

on risk of disability, such as continued sickness benefits and non-RTW, rather than
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on predictors for actual RTW [208]. Predictors of disability and predictors of RTW
may differ, and more knowledge of differences in prediction models is warranted
[208].

In sum, the term “RTW?” is utilized both as a process and an outcome, and there is no
clear definition on how sustainable RTW should be measured. The perspectives and
measurements of RTW vary within and between countries and is dependent on the
legal system, stakeholders involved, and access to data, registers or self-reports. It is
Important to be aware of these challenges in the interpretation and comparison of

results on RTW, and when examining prognostic factors for RTW.

1.3 A biopsychosocial model

In this thesis, a biopsychosocial perspective is used, because this perspective might
provide a broader and more accurate understanding of predictors of work
participation than a traditional biomedical model [21]. A comprehensive
biopsychosocial perspective advocates the integration of individual and psychosocial
environmental factors into a systems-based approach [208]. In this thesis, the
biopsychosocial perspective includes bio-psychological components in terms of
iliness, disease, and functional ability, and psychosocial components in terms of
coping, illness perceptions, and fear avoidance beliefs. In addition, prognostic factors

related to age, gender, education, occupation, and previous sick leave were studied.

1.3.1 The International classification of functioning, disability, and health
(ICF)

The ICF is based on the biopsychosocial model, and provides a coherent view of

different perspectives of health: biological, individual, and social [209]. ICF

represents a paradigm shift from a biomedical to an integrated biopsychosocial model
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of human functioning and disability [209]. ICF offers a conceptual framework to
classify different components of functioning in individuals with health problems
[164]. The ICF framework is also a scientific tool in research on disability and
functioning [209], where disability and function are viewed as outcomes of
interactions between health conditions and contextual factors, incorporating
environmental and personal factors [14]. Contextual factors are within the ICF
framework defined as environmental and personal factors [209]. Environmental
factors are external factors and may include family, the workplace, social attitudes,
legal and social structures, whereas personal factors are internal factors including
sociodemography, SES, coping, previous experiences, behavior, and how disability is
experienced by the individual. A weakness however, is that personal factors are yet
not classified within the ICF framework [15, 164].

Functional ability in terms of physical and mental functioning related to the
workplace, are crucial for participating in working life [68, 210, 211], and may
predict work outcomes after sick leave. During the recent years, increased focus has
been on work ability in the assessment of sickness absence necessities, and on
individual's resources and functional abilities rather than health deficits and
restrictions [212]. Measures of functioning, together with information of health
complaints, may provide a broader picture of the overall health situation, in
interaction with contextual factors [2, 213]. Systematic information about the level of
functioning of the sick-listed worker can guide clinicians within rehabilitation
services, when deciding what interventions to apply [214]. Functional ability in terms
of physical and mental functioning is essential in this thesis and should be understood

within the framework of ICF.

The ICF, has however been criticized for not being based on theory. The framework
of ICF is built on a social consensus approach of model building rather than on

specific theory [214]. ICF is biopsychosocial in its intent, but WHO has not specified
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the content of biopsychosocial theory underlying the model [208]. A theory may be
defined as a set of interrelated concepts and definitions that present a systematic view
of events or situations by specifying relations among these variables [215, p.26]. The
aim of a theory is to explain and predict events or situations [215, p.26]. Theories are
by their nature abstract, meaning that they do not have a specified content or topic
area, and should be general and possible to test [215, p.26]. There are often overlap
between theories e.g. on health behavior, and some theories may fit within broader
models [216, p.406]. Generally, it is beneficial if theories are used and integrated

with a more comprehensive framework [216, p.406].

The biopsychosocial model is together with the ICF framework meant to be a basis
for the prognostic model in this thesis. In the following, the Cognitive activation

theory of stress (CATS) [217] will be used to explain possible mechanisms for why
and how biopsychosocial variables may predict work outcomes after long-term sick

leave and work rehabilitation.

1.4 The cognitive activation theory of stress (CATYS)

For workers on long-term sick leave, the process of RTW may depend more on
psychosocial components related to the situated context and the individual s
understanding of their health complaints, than on the severity of the illness and
disease [208]. The CATS offers a psychobiological explanation for the assumed
relationship between external and internal stressors, and health complaints [217].
Within the CATS, the term “stress” may refer to the stress stimuli or stressor, the
experience of the stress stimuli, the stress response, or the experience of the stress
response [217]. The CATS postulates possible mechanisms for how and why people
react differently to external and internal stressors and stimuli [217, 218]. Whether a
stress stimulus is experienced as pleasant or threatening depends on how the
individual interprets the situation based on previous experiences and expectancies of

the outcome. This cognitive evaluation of the situation is dependent on previous
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learning. How we may react to the situation rest on previous experiences with a
similar situation, and on our expectancy to the situation and to the outcome [217]. If
previous experiences have been positive, e.g. being physically active in spite of pain,
the sick-listed will typically have a positive response outcome expectancy, and may
believe that physical activity will be beneficial. Likewise, if previous experiences
have been negative, e.g. at the workplace, the sick-listed will have a negative
response outcome expectancy, and may expect more pain and discomfort if going
back to work [219]. Within the CATS, believing in a good result in terms of a
positive response outcome expectancy is the definition of coping. The opposite,
having a negative response outcome expectancy (hopelessness) or no response

outcome expectancy (helplessness) is considered poor coping.

An advantage with this definition of coping is that it makes it less interesting to
discuss the feature of words, such as coping, mastery, and efficacy, because these
terms to a great extend may cover the same dimensions [217]. When defining coping
as positive response outcome expectancy, the concept may acquire predictive value

for outcomes related to health and illness [220], and work participation [217].

The CATS postulates that learned stimulus and response outcome expectancies
determine psychobiological responses, such as emotions, muscle-tension, and
discomfort [128, 217]. It is however important to bear in mind that the CATS deal
with normal responses to external and internal stressors, and stimuli related to
situations in work and daily life [217]. In the CATS, the stress response is described
as increased arousal or activation. The activation is a general psychobiological
response and apply to normal reactions in normal situations. Short-term activation is
necessary for being awake and concentrated when fulfilling duties in work and daily
life, and is an essential element in the total adaptive system of the body, required for
performance and survival [128]. However, if an individual does not have required

coping resources to deal with the external and internal stressors, the psychobiological
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response may remain over time, in terms of sustained activation. Sustained activation
may be due to psychobiological or cognitive sensitization [55, 221] and individual
vulnerability [222, 223]. The sensitization mechanisms may be activated through a
cognitive system of feedback loops [56]. Sensitization mechanisms at a
psychological-behavioral level may maintain maladaptive beliefs, e.g. toward the
illness and work opportunities and may cause vicious circles of avoidance behavior
[55]. Cognitive sensitization may cause increased pain and discomfort due to
prolonged stress-related affective and psychological activation [221]. Sustained
activation can be unhealthy and may be an important factor for the development of

intolerable subjective health complaints, and sick leave [56, 224].

In the current thesis, it is proposed that the concept of coping defined within the
CATS may have transfer value to other measures of cognitions, perceptions, and
beliefs. Measures of illness perceptions and fear avoidance beliefs contain elements
of stimulus and response outcome expectancies in terms of perceived causation and

expectancy of cure and control.

1.4.1 Coping

Coping is a generic term, which in lay use may refer to profiles, strategies, abilities,
expectancies, and outcomes when dealing with stressors or demanding life events.
The concept of coping is an umbrella term covering different theoretical approaches,
measurements, and interpretations [128]. Furthermore, coping may be represented by
other terms, such as self-efficacy, mastery, perceived control, and self-esteem [128].
In this thesis, the understanding of coping corresponds with the description provided
by the CATS, where coping is defined as positive response outcome expectancies
[217]. It is independent of type of strategy, but depends on your belief that the

strategy chosen will produce a positive result.



45

At least three essential elements related to the concept of coping are relevant across
different theoretical approaches and definitions. First, it is questioned whether coping
Is specific to a certain domain or not. Although coping often is referred to in terms of
the ability to cope with life in general, it is claimed that the coping ability to a greater
extend may be linked to specific demands, situations, and tasks [225]. A second and
related question is whether the coping ability may have transfer value from one
situation to another and if the ability is linked to an individual’s personality as a
stable trait [225, 226]. A third important element refers to how coping is related to the

perception of being in control [227].

1.41.1 Coping strategies

In their “ways of coping” model, Lazarus and Folkman (228) emphasize the coping
strategy selected to deal with a stressor, often referred to as a process of coping.
Coping in this model is defined as constant shifting of cognitive and behavioral
efforts to manage with specific external and internal stressors that may exceed the
individual’s resources [228]. The coping strategy chosen to take control over the
situation is more important than the outcome [228]. This definition of coping is
founded on stress theory, and it is claimed that demands and strain produce stress, but
that the interpretation and responses to these stressors may differ due to individual
vulnerability and sensitivity [228]. The model include two central coping strategies,
problem-focused strategies and emotion-focused strategies, as measured in this thesis
[229, 230]. The problem-focused strategies cover actions directed toward doing
something with the source of stress. The goal of the emotion-focused strategies is to
regulate emotional consequences owed to the event. Problem-focused strategies have
been found to be used most frequently in situations appraised by the individuals as
changeable, whereas emotion-focused strategies most frequently are used in
unchangeable situations [231]. However, individuals appear to use both strategies in
almost every kind of stressful situation, therefore a full description of coping requires
that both strategies are assessed [232]. Coping, defined as a process, is primarily not

bound to a static trait or coping style [232]. Still, some coping strategies have been
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found to be more stable across stressful situations than others, indicating a more
stable coping disposition [233]. The tendency to be optimistic or pessimistic is shown
to influence the way an individual copes with a stressor, implicating a personality
trait in the coping process [233, 234].

1.4.1.2 Self-efficacy

The self-efficacy concept refers to individuals own beliefs about their competence
and ability to achieve certain goals through cognitive processes [235]. The concept
emphasizes self-efficacy expectations of perceived personal capabilities as central for
coping behavior [227]. Self-efficacy is embedded in the social cognitive theory and
an agency perspective, where individuals are viewed as proactive agents that choose
their own actions [236]. These actions are closely related to the capacity to exercise
control [236]. The theory distinguish between self-efficacy expectancies and outcome
expectancies, because individuals can believe that a particular course of action will
produce a certain outcome and at the same time doubt whether they can perform the
necessary activities, and thus the outcome expectancies will necessarily not influence
their behavior [227]. Self-efficacy beliefs and the subsequent behavior are supposed
to be influenced by a reciprocal relationship between the surroundings, personal
factors, and cognitive skills [235]. The concept of self-efficacy beliefs is not viewed
as a global trait, but rather as a differentiated set of self-beliefs linked to specific
fields of functioning [237]. Nevertheless, generalized self-efficacy measures have
been developed, and are in frequent usage [238-241], as in this thesis. Individuals on
sick leave are found to report low self-efficacy [242]. Besides, perceived self-efficacy
may play a role in the process of returning to work after sick leave [242-244].
However, general self-efficacy has not been found to predict RTW after sick leave.
[242]. Lack of prediction may be explained by the use of a generalized scale, as
specific self-efficacy beliefs are found more predictive than general self-efficacy
[245]. Return-to-work-self-efficacy has a significant impact on RTW [244],
indicating that return-to-work-self-efficacy should be measured when RTW is the

outcome.
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There are some parallels between the coping theories and models described above.
The concept of self-efficacy is similar with coping defined within the CATS, as the
concepts share an element of expectancy [226]. Coping expectancies and coping
strategies are different ways of interpreting the coping concepts, but have been found
to be correlated [127].

1.4.2 lliness perceptions

IlIness perceptions are the individual's cognitive representations, in terms of
organized patterns of beliefs about their illness [246], and may be explained as the
individuals’ common-sense interpretation of health threats [247, 248]. When
confronted with a health threat, such as health complaints or a diagnosis, individuals
will typically build cognitive models of this threat, which in turn will determine how
they respond and behave [249]. The theoretical basis of illness representations was
Leventhals™ self-regulation model, were five common components related to
cognitive models of illness were described [247, 248, 250]. The five components
include representations at a personal level, about how the illness was caused, how
long it will last, the individual’s illness identity, consequences of the illness for the
individual and their family, and perceived personal control or cure by treatment [247,
251]. The five components of cognitive representations have been assessed as illness
perceptions in a theoretically generated questionnaire [252]. In a revised version of
the questionnaire, which was used in the current thesis, three components were added
related to cyclical timeline perceptions, illness coherence, and emotional
representations [253]. The rationale for developing the new scale was that the self-
regulation model of Leventhal [248], emphasized that when facing a health threat, the
individual would develop parallel cognitive and emotional representations [253, 254].
The cognitive representations are directly connected to emotional responses and may
explain the variety of illness adjustments to similar diseases [249, 255]. IlIness
perceptions are related to adherence to treatment in terms of coping behavior [249,
255] and to work participation [256]. Thus, illness perceptions may be important

precursors of sick leave.
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Individuals build their own cognitive models of illness and disease based on previous
experiences of being ill, the influence from significant others being ill, and on
information from health professionals and the media [251]. All individuals with
iliness will usually construct cognitive models of their illness, and illness perceptions
are therefore not limited to those with pathological responses to their illness [255].
Among a variety of illnesses and diagnoses, illness perceptions are related to a range
of health outcomes, such as functioning, health care utilization, and survival [251],
and have been found to predict RTW among individuals with myocardial infarction
[257]. Adaptive illness perceptions may prompt adherence to treatment and recovery,
whereas maladaptive illness perceptions may predict a poor clinical outcome e.g. in
terms of distress and disability [251, 255]. A maladaptive illness perception profile
does typically cluster around three major components related to perceived
consequences of the illness, low personal control or cure beliefs, and longer timeline
perceptions [246, 258, 259]. The patients” own view of their illness and health
complaints may differ considerably from the view of the health professionals, and is
seldom asked for in medical interviews [249]. This fact indicates that there is a huge
potential for influencing the patients illness beliefs through education, information,

and cognitive interventions [246].

1.4.3 Fear avoidance beliefs

The fear avoidance model describes how individuals develop chronic musculoskeletal
pain as a result of avoidance behavior based on fear avoidance beliefs [260, 261].
Fear avoidance beliefs may be the result of psychological and cognitive processes in
the experience and interpretation of pain and discomfort [262, 263]. The experience
of pain comprises sensory as well as cognitive, affective, behavioral, and social
aspects [264, 265]. The assessment of fear avoidance beliefs were based on a
biopsychosocial model [265]. Focus was specifically on patients' beliefs about how

activity and work would affect their back pain [265], and it was recognized that
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biomedical factors alone did not explain the reasons for neither sick leave nor RTW
[48, 265, 266]. High fear, accompanied with avoidance behavior is found to be
essential in the path from acute to chronic LBP, particularly in individuals with non-
specific LBP [261, 267]. For individuals with sub-acute non-specific LBP, fear
avoidance beliefs are strong predictors for non-RTW [267-269], and it is in particular
the fear avoidance beliefs for work, which is associated with work disability [265]. It
is still unclear how pain-related fear occurs in the first place [270, 271]. Theories on
personality, vulnerability, and sensitization have been proposed to explain differing
pain responses and fear avoidance beliefs among different individuals [261]. To fully
understand the neural mechanisms of fear avoidance beliefs, the perspective should
also be broadened to include avoidance behavior in context [270, 272]. Contextual
circumstances, such as negative experiences at the workplace or with a specific work
task may enhance work avoidance behavior [219], for instance in the form of sickness

absence.

2 Aims of the thesis

The process of returning to work after long-term sick leave and work rehabilitation
may be complex and is not due to health complaints and diagnoses alone.
Multifaceted biopsychosocial factors related both to the individual and to the context
might also have an impact on RTW. The main objective of this thesis was to evaluate
If individual factors, in form of health complaints, diagnosis, functional ability, SES,
coping, illness perceptions, fear avoidance beliefs, age, gender, and length of

previous sick leave predicted RTW after work rehabilitation.

The thesis has three overarching hypotheses, which were tested across three specific
research questions. The primary hypothesis was that the participants’ cognitions
about health and illness would be more important for RTW after work rehabilitation
than diagnosis and health complaints. This hypothesis is elucidated in research

question 1 (Paper 1) and research question 2 (Paper 2). A second hypothesis was that
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SES measured as education or occupation would predict RTW after work
rehabilitation. This hypothesis is elucidated in research question 1 (Paper 1), research
question 2 (Paper 2), and research question 3 (Paper 3). A third hypothesis was that
the process of returning to work or of receiving sickness benefits would be complex,
and that the probability of working would be different between different subgroups of
rehabilitation participants based on socio-demographic characteristics. This

hypothesis is elucidated in research question 3 (Paper 3).

A biopsychosocial model was used as a framework for the thesis, integrating
individual and environmental factors. The CATS was used as a basis for the
prognostic models. This theory may explain the mechanisms behind the prognosis of
returning to work after work rehabilitation. The theory suggests that situational
behavior depends on the individuals’ experiences and learning from previous
situations, and on how the individual evaluates his or hers own opportunities to cope
with the current situation. Individuals with a positive response outcome expectancy
toward work may have learned to cope with their health problems and with
challenges at the workplace. Whereas individuals with negative or no response
outcome expectancies toward work may have learned to avoid the workplace and will

often experience hopelessness and helplessness about returning to work.

Building on existing empirical evidence, a biopsychosocial model, and the theoretical

position for the prognostic models, the following research questions were formulated:

Research question 1

Does health complaints, education, illness perceptions, fear-avoidance beliefs, and
coping predict non-working, 3 months and 12 months after completing work
rehabilitation?

- What are the relative importance and inter-relationship between these variables?
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- Which of the included variables explain the highest variance in the main predictor

for non-working?

Research question 2

Does fear avoidance beliefs for work mediate the effect of musculoskeletal and
pseudoneurological health complaints, poor functional ability, and level of education
on number of days on sickness benefits during a 3-year follow-up after work
rehabilitation?

- Will poor physical function mediate the relationship between musculoskeletal
complaints and continued sickness benefits during a 3-year follow-up after work
rehabilitation?

- Will length of previous sick leave have an independent effect on continued sick

leave during a 3-year follow-up after work rehabilitation?

Research question 3

Does age, gender, diagnosis, occupation, and length of previous sick leave predict
different probabilities of being at work and for registered sickness benefits, and
differences in the transitions between any of these states, during a 4-year follow-up

period after work rehabilitation?

3 Material and methods

A schematic overview of the material and methods employed in the three papers is
given in Table 1 in Appendix. A more detailed description is presented in the

following section of the thesis.

3.1 Design and study population

The thesis constitute three separate papers based on three different samples of work

rehabilitation participants on long-term sick leave. To examine prognostic factors for
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RTW and continued sick leave after work rehabilitation, longitudinal designs were
used. The independent variables were obtained in the beginning of the rehabilitation
program, and outcome variables on work and sick leave during different times of
follow-up. The study populations in Paper 1 and Paper 3 were recruited from a large
national work rehabilitation clinic in Norway, whereas the study population in Paper
2 constitute participants from eight different work rehabilitation clinics from all over

Norway.

- In the first paper, 135 (79%) out of 172 consecutive work rehabilitation participants
participated in the study during the autumn of 2002. They answered comprehensive
questionnaires at the start of the program and posted self-reported information about
work and sickness benefits 3 and 12 months after the program. The response rate
after 3 months were 84% (n=113), and 70% after 12 months (n=95).

- In the second paper, 1178 (90%) out of 1304 consecutive work rehabilitation
participants participated in the study between April 2007 and Mars 2009, all
answering questionnaires at arrival to the clinic. In this sample, information about
work and sickness benefits was obtained from official registers. Due to data
incongruence between ID-information from the clinics and the registers (n=12), and
deceased during follow-up (n=11), a final study sample of 1155 participants (89%)

was included.

- In the third paper, 586 (95%) out of the 2001 cohort of 615 work rehabilitation
participants, consented to obtain data from patient journals and official registers for 4
years after work rehabilitation. Register data were missing for two individuals,

resulting in a study sample of 584 participants.

3.1.1 Data sources
In the current thesis, three different data sources, and a combinations of sources for
the independent and dependent variables, were used. Data sources for the

independent variables came from self-reported questionnaires (Paper 1 and Paper 2),
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from patient journals at the work rehabilitation clinic (Paper 1 and Paper 3), and from
official registers (Paper 2). All the official register data was obtained from NAV. In
all three papers, RTW, in terms of working or continued sickness benefits was the
main dependent variable. RTW was however operationalized differently in the three
different papers (see 3.1.2). Data sources for the RTW variable was self-reported

information (Paper 1) and information from official registers (Paper 2 and Paper 3).

3.1.11 Questionnaires

The Subjective health complaints (SHC) Inventory (Paper 1 and 2).

Common somatic and psychological health complaints over the last 30 days were
measured with the SHC Inventory [54]. The SHC Inventory consists of 29 questions
rated on a four-point scale from 0-3, where 0 is no complaints and 3 is severe
complaints. Five sub-scales and a total score are calculated. In paper 1, all five
subscales were used: musculoskeletal complaints, pseudoneurological complaints,
gastrointestinal complaints, allergy, and flu. In paper 2, only the two first sub-scales
were used, since they represent the most common musculoskeletal and mental sick

leave diagnoses [48]. A high score indicates severe health complaints.
The Fear-avoidance beliefs questionnaire (FABQ) (Paper 1 and 2).

The FABQ was created to measure pain-related fear and fear-avoidance behavior in
patients with chronic back pain [265]. The FABQ consists of 11 statements rated on a
seven-point scale from 0-6, where 0 is strongly disagree and 6 is strongly agree [273].
Two subscales are calculated. In paper 1, both subscales were used: fear-avoidance
beliefs for physical activity (FABQ-PA) and fear-avoidance beliefs for work (FABQ-
W). In paper 2, only the FABQ-W subscale was used, since this subscale has a
stronger association to work loss than the FABQ-PA subscale [265, 267]. In paper 2,
the questionnaire was slightly modified to concern individuals with pain in general,
and not only back pain. Introductorily in the questionnaire, one question was added,

asking whether the respondents were bothered with pain or not, and it was followed
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by a multiple response question on pain location (back, shoulder/arm, neck, leg/feet,

head, chest, or other). A high score indicates high fear avoidance beliefs.
The Norwegian function assessment scale (NFAS) (Paper 2).

Functional ability during the last week was measured with the NFAS. The
questionnaire was developed based on the ICF, and has been found to capture
functional limitations among workers on sick leave [212, 274]. The original NFAS
consists of 39 items rated on a four-point scale from 1-4, where 1 is no functional
limitations and 4 is cannot perform. The original scale consists of seven subscales. In
this thesis, three new subscales were derived based on 18 items (for details see Paper
2). Two scales measured physical function: moving ability and lifting/carrying
ability, and one scale measured mental function: coping/interaction ability. A high

score indicates poor functioning.
The Revised illness perceptions questionnaire (IPQ-R) (Paper 1).

The IPQ-R is a revised version of the Iliness perception questionnaire (IPQ) [252,
255], originally developed to assess the five components of illness representations in
Leventhal’s self-regulatory model [248, 250]. The IPQ-R consists of nine scales [253,
254]. The first subscale; identity, consists of 14 symptoms with two response
alternatives; yes or no. The subsequent seven subscales; timeline acute/chronic,
timeline cyclical, consequences, personal control, cure control, illness coherence, and
emotional representations consists of 38 items rated on a five-point scale from 1-5,
where 1 is strongly disagree and 5 is strongly agree. The ninth scale; cause, should
not be used as a scale, but as separate items, and was not included in the analyses for

paper 1. A high score indicates high level of illness representations.
The General perceived self-efficacy scale (GPSES) (Paper 1).

The GPSES was created to assess a general sense of perceived self-efficacy, with the
aim of predicting coping with daily hassles as well as adaptation after different kinds
of stressful life events [238, 239]. The GPSES consists of 10 questions rated on a
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four-point scale from 1-4, where 1 is completely wrong and 4 is completely right. A

high score indicates high level of self-efficacy.
The Utrecht coping list (UCL) (Paper 1).

The UCL was developed to measure the coping strategies the individual use in
stressful situations, either life events or daily hassles [229, 230]. The UCL consists of
47 statements rated on a four-point scale from 1-4, where 1 is seldom or never and 4
Is very often. The test yields two major factors based on seven subscales:
instrumental mastery-oriented coping (IMOC) and emotion-focused coping (EMOC).
A high score on IMOC indicates high coping. A high score on EMOC indicates high

emotional-focused coping.
The Coping query (Paper 1).

The Coping query was created to assess coping expectancy and how the individual
considers his or hers own abilities and beliefs about the future [275, 276]. The Coping
query consists of seven statements rated on a four-point scale from 1-4, where 1 is
strongly agree and 4 is strongly disagree. A high score indicates low coping

expectancy.
Hopelessness (Paper 1).

The Hopelessness query measures negative expectancies about oneself and the future
[277]. The Hopelessness query consists of two statements rated on a five-point scale
from 1-5, where 1 is strongly agree and 5 is strongly disagree. A high score indicates

high level of hopelessness.
Socio-demographic characteristics

Self-reported information about age (year of birth), gender, and education were used
in Paper 1 and Paper 2. Level of education was measured by a single question about
total completed years of schooling/studies, counted from the first year of

primary/elementary school.
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3.1.1.2 Patient journals
Certain socio-demographic information was obtained from patient journals. This
information included age and gender (Paper 3), length of previous sick leave,

diagnosis, and occupation (Paper 1 and Paper 3).

The patient journals contained sick leave diagnoses based on the International
Classification of Primary Care (ICPC), assigned by the general practitioner. In Paper
1, the ICPC-diagnoses were categorized into musculoskeletal, psychiatric, and no
specific diagnosis. In Paper 3, the ICPC-diagnoses were categorized into

musculoskeletal, mental, and other diagnoses.

Information about occupation in the patient journals was coded according to a
classification system based on the Nordic Classification of Occupations (Nordisk
Yrkesklassifisering (NYK)) [278], a system developed for the Labour Market
Administration, where each occupation had a five-digit number. In Paper 1 and Paper
3, each of the participants” “NYK-code” was placed in one of five occupational
groups based on a previous classification in Ihlebaek and Eriksen [279]. They divided
individual “NYK-codes” into five groups according to the nature of the participants

work and the common view of occupational sectors [279].

3.1.1.3 Register data

Length of previous sick leave during the last two years before admittance to the work
rehabilitation program was obtained from the official registers (Paper 2). The register
data contained start and end date for all included sickness benefits and information
about partial benefits from 20 to 99%. Mean days on sickness benefits were

calculated adjusted for receiving partial benefits and for overlap between benefits.

3.1.2 Measures of work and sick leave
Follow-up time varied between the three studies, and work outcome and continued

sick leave were measured differently.
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- In Paper 1, the work rehabilitation participants answered a comprehensive
questionnaire about work and sickness benefits at three months and 12 months
follow-up. Working was defined as “work-related activity”, and included return to
ordinary work, return with adjusted work tasks, new work tasks with the same
employer, new employer, and “work related re-employment”, the latter paid by the
public health insurance or labour-agency. Non-working included sickness benefits,
unemployment, studying, participating in “active sick-leave” or vocational training,
or other reasons. The outcome variable was dichotomized into two groups, working

or non-working at the specific time of follow-up.

- In Paper 2, the work rehabilitation participants were followed for three years and
four months (1217 days), with official register data. The work and sickness benefit
situation was measured by total adjusted days on sickness benefits during the follow-
up period of 1217 days. Registered sickness benefits in this paper, included sick leave
(SL) benefit, medical rehabilitation allowance (MR), vocational rehabilitation
allowance (VR), time-limited disability pension (TDP), work assessment allowance
(WAA), and disability pension (DP). (Note: during the follow-up period from Mars
2009 — July 2012, the National regulations on sickness benefits were reformed, and
MR, VR, and TDP were combined into WAA March 1%t 2010).

- In Paper 3, the work rehabilitation participants were followed with official register
data for four years. Seven different outcome variables were defined, based on
obtainable information from the official registers: 1) full work, 2) partial SL or partial
MR, 3) full SL, 4) full MR, 5) full VR, 6) partial DP, and 7) full DP. Since the
registers have no information about actual work or not, full work was defined as the
time gap with no registered sickness benefits. Individuals could be registered
simultaneously on several overlapping sickness benefits, and combinations of partial
benefits could occur in the registers. Based on a predefined ranking, individuals
registered with overlaps were considered to belong to one specific benefit, full or
partial. The decided benefit was defined based on the highest ranked benefit, from
full DP, partial DP, full VR, full MR, full SL, partial SL and partial MR, or no

registered benefit (recorded as “working”).
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3.1.3 Statistical methods

For all three samples the descriptive analyses were performed using SPSS statistics
for Windows, versions 11 and 12.1 in the first paper, SPSS statistics for Windows
version 21 in the second paper, and PASW statistics for Windows version 18 in the
third paper. To assess the relationships between the independent and dependent
variables in the three samples different statistical methodology and software was
chosen: The Statistical Package SPSS versions 11 and 12.1 were applied in the first
paper, the Mplus program package version 7.00 was applied in the second paper,

while the Stata version 12 was applied in the third paper.

3.1.3.1 Paper 1

Logistic regression models were used to evaluate if level of education, subjective
health complaints, fear avoidance beliefs, and coping predicted RTW 3 and 12
months after work rehabilitation. The independent variables were; education, the five
subscales of the SHC Inventory, fear avoidance beliefs for physical activity and for
work, and five measures of coping (instrumental mastery-oriented coping and
emotion-focused coping from the UCL, general self-efficacy, the coping query, and
hopelessness). All these scales were dichotomized by the median into high and low
score. Initially the logistic regression analyses were adjusted for gender and age.
Thereafter adjustments for gender, age, and statistically significant factors in the
initial step were done. Based on the logistic regression analysis, fear avoidance
beliefs for work were identified as a main predictor for non-working at 3 and 12
months. Thereafter hierarchical multiple regressions was performed to determine
which set of variables explained the variance in the main predictor for RTW, fear-
avoidance beliefs for work. Gender, age, and education were entered in the first step,
the five subscales of subjective health complaints were entered in the second step,

while the eight subscales of illness perceptions were entered in the third step.
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3.1.3.2 Paper 2

Structural equation modeling (SEM) was used to test a hypothesized mediation model
of the relationships between independent variables and the outcome; days on sickness
benefits after work rehabilitation. SEM is most often a confirmatory technique used
to determine if a model fits the data in accordance with prior research and empirical
data [280]. SEM allows for estimation of both direct and indirect effects on the output
variable via one or several hypothesized mediators. It is a multivariate technique with
specialized versions of other analysis methods. SEM combine path analysis,
confirmatory factor analysis (CFA), covariance and correlation models, and structural
regression models, the latter being the synthesis of path and measurement models
[280].

In this paper, a structural measurement model was estimated, building on a mixture of
clinical experience, previous research, main results from Paper 1, a biopsychosocial
model, and the CATS. We hypothesized that fear avoidance beliefs for work would
be an important mediator between several of the independent variables in the model
and days on sickness benefits after work rehabilitation. The independent variables,
musculoskeletal and pseudoneurological health complaints, education, and days on
previous sickness benefits were treated as observed variables. Fear avoidance beliefs
for work and the three subscales of functional ability; coping/interaction ability,
lifting/carrying ability and moving ability were treated as latent variables in the
model. “Latent variables in SEM generally correspond to hypothetical constructs or
factors, which are explanatory variables presumed to reflect a continuum that is not
directly observable” [280, p.9].

The Comparative Fit Index (CFI) and the Root Mean Square Error of Approximation
(RMSEA) were used to assess model fit as recommended by Brown [281]. A CFlI
between 0.90-0.95 indicates a fair model fit, with values above 0.95 to be a good fit.
For the RMSEA less than 0.08 indicates a fair model fit, while values below 0.05
define a good fit [281].
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The hypothesized SEM model was tested by the use of a two-step modeling approach
[280]. In the first step, we tested the adequacy of the measurement models by the
inspection of modification indices [282]. In the next step, the adequacy of the full
structural regression model was tested, and the significance of indirect effects was
tested by the use of the Mplus Sobel (delta) method [283]. Thereafter, multiple group
analyses [282, 284] were used to test whether the model was invariant across gender.
Direct and indirect effects were estimated. Standardized estimates and p-values were

reported.

3.1.3.3 Paper 3

Prognostic factors for the probability of being on, and the intensity of transitions
between, seven different states of work and sickness benefits were analyzed. Age was
included in the analyses as a continuous variable divided with five so that the
reported coefficient indicates the effects for a 5 year increase in age. The other
independent variables were categorized ahead of the analysis: Gender; male and
female. Diagnoses; musculoskeletal, mental, and other diagnoses. Occupation; blue-
collar, white-collar, health and social workers, education and childcare workers, and
service sector workers. Length of sick leave before work rehabilitation; 0-4 months,
5-8 months, 9-12 months, and > 12 months. For these variables, the first category was

used as the reference category, to which the other categories were compared.

The analyses in paper 3 were based on two different regression models approaches.
The first model measured the probability of being in any of the seven outcomes
during follow-up, for each of the independent variables. The regression was
performed using generalized models with a complementary log—log link function, and
modelled using the observed indicator for each outcome in the follow-up. The results
from these analyses were presented as hazard rate ratios (HRR). The second model
measured risk factors of the intensity of transitions between any of the seven
outcomes during the follow-up. Transition intensities are given as the shift between

any of the seven outcomes during follow-up. Each shift represents hence an event in



61

these analyses. These regressions were performed using extended proportional
hazards models (Cox-models) for repeated observation, and the results from these
analyses were presented as HRR. Accordingly, three outcome variables were
presented in paper 3. The analyses show the probability of being on each of the seven
outcomes (being working or on different sickness benefits) and the transition
intensity from and to work and the different benefits, from any of the other states

during the follow-up.

First, unadjusted analyses were performed (not presented in the paper). Thereafter,
adjusted analyses were done to test how the independent variables influenced the

probabilities and transition intensities adjusted for all the other independent variables.

3.1.4 Ethics

The ethical principles in the Declaration of Helsinki [285] were applied in this thesis.
The principles were met by giving information about study aims and procedures, and
by the assurance that withdrawal was possible at any time. Thus, the consent to

participate in the studies was informed.

Data used in Paper 1 was obtained as a user survey at the work rehabilitation clinic in
2002 and was part of a master thesis in health science. At 12 months follow-up, a
written consent was obtained from the participants. In this, consent to collect
information from the patient journal about medical diagnosis, occupation, and length
of sick leave before participating in the work rehabilitation program was obtained.
The Norwegian Social Science Data services approved the project in 2003 (NSD, ID
10203).

Data used in Paper 2 was obtained from eight different work rehabilitation clinics.
The written consent included permission to combine data from questionnaires and
official register data on sickness benefits. The Norwegian Social Science Data
Services (NSD, ID 16139) and The Medical Ethics Committee, region west in
Norway (REK-vest ID 026.07) approved the study. NAV approved an exception from
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the confidentiality agreement in October 2007, and follow-up data on sickness

benefits from official registers was obtained in July 2012.

The data used in Paper 3 was obtained from patient journals and official registers 4-5
years after the patient had participated in the work rehabilitation program during
2001. During the work rehabilitation program, the participants gave written consent
to obtain information from patient journals and information from official registers on
sickness benefits after the program. The Medical Ethics Committee, region south in
Norway approved the study in 2004 (REK-south ID S-04210). The Norwegian Data
Inspectorate gave the work rehabilitation clinic license to handle personal data in this
project in 2005 (NDI, ID 204/1803-7).

Copies of the consent statement and the approvals from REK, NSD, the Norwegian

Data Inspectorate, and NAV are included in the Appendix.

4  Summary of results

The main objective of this thesis was to investigate individual prognostic factors for
RTW after inpatient work rehabilitation, for individuals on long-term sick leave with
common musculoskeletal and mental health complaints. In the following, a summary
of the most important findings related to the three overarching hypotheses and the
research questions are presented. Further details of the results can be found in the

respective papers.

4.1 Paperl

The findings in Paper 1 confirm that among long-term sick-listed work rehabilitation
participants, cognitions, in terms of fear avoidance beliefs for work were more
important than health complaints in predicting non-working during follow-up. The
results also show that participants in work rehabilitation have a broad spectrum of

different health complaints and have more than one diagnosis, indicating high levels
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of co-morbidity. Furthermore, high levels of fear avoidance beliefs for work were
associated with the severity of musculoskeletal and pseudoneurological health
complaints, low level of education, and maladaptive illness perceptions concerning
the components of perceived duration, consequences, and personal control of the

illness.

In conclusion, the results demonstrate complex mechanisms and interrelationships
between prognostic factors for RTW among long-term sick-listed work rehabilitation
participants. The intervening mechanisms between fear avoidance beliefs and
subsequent avoidance behavior, in terms of avoiding the workplace when sick, are

still poorly understood and will be investigated further in paper 2.

4.2 Paper 2

Results from the mediation analysis used in Paper 2 confirm that fear avoidance
beliefs for work were a strong mediator between poor physical function and low
education, and days on sickness benefits during follow-up after work rehabilitation.
Furthermore, poor physical function, in terms of lifting/carrying ability and moving
ability, mediated the relationship between musculoskeletal complaints and fear
avoidance beliefs for work. Thus, musculoskeletal complaints had only an indirect
effect on continued sick leave during follow-up, whereas for the pseudoneurological
health complaints it was a direct effect on continued sick leave, indicating different
mechanisms for RTW for different complaints. There were however, no direct or
indirect relationships between poor mental function, in terms of coping/interaction
ability and days on sickness benefits after work rehabilitation. At last, length of
previous sick leave had as hypothesized, a strong independent effect on continued

sick leave after work rehabilitation.

In conclusion, the results indicate that receiving continued sickness benefits after
work rehabilitation may be influenced by complex relationships between previous
sick leave, health factors, functional ability, SES, and cognitions, in terms of fear

avoidance beliefs for work. Knowledge of complex mechanisms involved in the
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process of returning to work may have clinical implications, and will be investigated

in paper 3.

4.3 Paper3

The findings in Paper 3 confirm that the process of returning to work or of receiving
sickness benefits after work rehabilitation was long lasting and complex, and differed
between subgroups of rehabilitation participants based on socio-demographic
characteristics. The probabilities of working and of receiving sickness benefits, and
the transitions between any of these outcomes, were dependent on age, gender,
diagnoses, type of work, and previous history of sick leave. Being a female, having
diagnoses other that mental and musculoskeletal, having blue-collar work, and
receiving long-term sick leave before entering work rehabilitation, increased the risk
of not returning to work and of receiving disability pension during follow-up.
Furthermore, regression models based on transition intensities detected differences in
the risk factors for entering and leaving a given state. For example among women, the
lower probability of being at work during follow-up than men, could be explained by
a lower probability of transitions to work, and not by a higher probability of leaving

work.

In conclusion, the use of novel statistical methods in this study gives new insight into
factors predicting probabilities and transition intensities of working and of receiving
different sickness benefits during follow-up after participating in a work

rehabilitation program.

5 Discussion

The current thesis is one of the first to investigate prognostic factors for RTW after
comprehensive, inpatient work rehabilitation, in a Norwegian context. The prognostic
value of individual factors related to age, gender, SES, health complaints, diagnosis,

functional ability, cognitions, and previous sick leave was investigated in three
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different papers. An overarching goal was to explore how the prognostic factors were
interrelated and how they affected the complex process of returning to work after
long-term sick leave and work rehabilitation. To achieve this goal, three specific
research questions, with secondary follow-up questions, were studied across three

papers.

5.1 Novel contributions

The thesis contributes with two overarching main findings.

1) New insight is achieved about the complex mechanisms and interrelationships
between prognostic factors for RTW after long-term sick leave and work
rehabilitation. Cognitions, in terms of fear avoidance beliefs for work, were the most
Important predictor for non-working and continued sick leave during follow-up,
between 3 months and 3 years (Paper 1 and Paper 2). High levels of fear avoidance
beliefs for work were explained by musculoskeletal and pseudoneurological health
complaints, illness perceptions, and level of education (Paper 1). Moreover, fear
avoidance beliefs for work mediated the effect of physical function and education on
continued sick leave after work rehabilitation. An indirect effect was found for
musculoskeletal complaints on continued sick leave, through physical function and

fear avoidance beliefs for work (Paper 2).

2) The results provide a more in-depth understanding of the complex process of
returning to work after participating in work rehabilitation. The results show how age,
gender, diagnosis, occupation, and history of previous sick leave influence the
probabilities of working or being on sickness benefits during follow-up, and how the
transitions between working and sickness benefits are influenced by these prognostic

factors (Paper 3).

The following discussion is organized around these two overarching findings and the

three research questions.
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5.2 Complex mechanisms and interrelationships between

prognostic factors for RTW

5.2.1 Health complaints and diagnosis

The results of this thesis show that individuals on long-term sick leave, participating
in work rehabilitation are often registered with more than one diagnosis (Paper 1),
they report co-morbid health complaints (Paper 1), and multiple pain sites (Paper 2).
These findings are supported by previous studies describing high rates of co-
morbidity among individuals on sick leave with common health problems, such as
musculoskeletal and mental health complaints [58-60]. Musculoskeletal complaints
are often found to be widespread, with pain reported in several body regions [71-73],

and often co-exist with mental health problems [21, 60, 74, 75].

The predictive value of diagnosis and health complaints on work and continued sick
leave during follow-up were, however, inconsistent. In the first paper, no differences
were found between the sick leave diagnosis; musculoskeletal, mental, or
unspecified, and non-working at 3 and 12 months follow-up. In the third paper,
participants with a mental diagnosis had a higher probability of full sick leave during
follow-up, compared with those having a musculoskeletal diagnosis. Conversely,
participants with a mental diagnosis did less often shift to full sick leave, from any of
the other states, indicating longer sick leave spells for those with a mental diagnosis
compared with musculoskeletal diagnosis. This is in line with studies showing that
common mental health disorders are associated with longer duration of the sick leave
episodes compared to non-depressed workers, and patients with musculoskeletal and
somatic illness [21, 76, 286-288].

One possible explanation of the inconsistent findings between paper 1 and paper 3 for
how mental diagnosis influenced RTW, may be the use of different outcome
measures of RTW, and the longer follow-up period in paper 3. Longitudinal data on
sickness benefits (Paper 3) is supposed to be more valid than cross-sectional self-
reports (Paper 1) [7, 205]. Furthermore, for individuals that were sick-listed with

other diagnoses than musculoskeletal and mental diagnoses at baseline, there were
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higher probabilities of receiving full disability pension during follow-up (Paper 3).
However, this subgroup with other diagnoses constituted only 7% of the sample and
had mainly cardiac and neurological diagnoses. This finding is in accordance with the
literature showing that well-defined diseases in the nervous system, respiratory
system, and circulatory system were important predictors for disability pension three-
years after long-term sick leave [49]. The finding is also supported by results showing
that applications for disability pension are more often accepted for well-defined
biomedical diagnoses compared to complex musculoskeletal diagnoses [289].
Furthermore, the results in this thesis show that pseudoneurological health
complaints, such as tiredness, sadness/depression, and anxiety, predicted non-
working at 3 months follow-up, but did not predict any work outcomes at 12 months
follow-up. Having musculoskeletal complaints did not have any predictive value on
non-working at follow-up (Paper 1). In Paper 2, the mediation model shows that
musculoskeletal complaints had an indirect effect and pseudoneurological complaints
had a direct effect on days on sickness benefits during the 3-year follow-up. These
results indicate that self-reported mental health problems, in terms of
pseudoneurological complaints, may be a better predictor of work outcomes than
having a mental diagnosis. This is partly in line with the literature stating that self-
reported physical and mental health may be more important for RTW, than the sick
leave diagnosis in itself in individuals with chronic LBP [68], and in employees with
mental health problems [69]. In this thesis, self-reported physical health problems, in
terms of musculoskeletal complaints had, however, no independent or direct
influence on the work outcome during follow-up (Paper 1 and Paper 2). Furthermore,
being on sick leave with a musculoskeletal diagnosis did not predict work, continued
sick leave, or disability pension during the 4-year follow-up after work rehabilitation
(Paper 3). The lack of associations between musculoskeletal complaints/diagnoses
and the subsequent work and benefit situation show that the association between
health complaints [48], medical diagnoses and sick leave is complicated [64].
Medical explanatory models do not reflect why so many are on long-term sick leave
and why some never return to paid work [26, 67]. Therefore, to understand the

multidimensional nature of the prognosis of RTW, a biopsychosocial perspective [12,
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21] was used in this thesis. In contrast to a unidimensional biomedical model of
disease, the biopsychosocial perspective encompasses biological/medical,
psychological, and social/environmental variables [12]. The prognostic findings of
health complaints and diagnosis in this thesis are highly interrelated with function and
cognitions and must be understood in a broader context. Within the ICF framework,
disability and functioning are viewed as outcomes of interactions between health
conditions and contextual factors, encompassing personal and environmental factors
[14, 209].

One of the main assumptions in this thesis was that cognitions would be more
important for RTW after work rehabilitation, than diagnosis and health complaints. It
IS, however, somewhat surprising that mental diagnoses and pseudoneurological
health complaints predicted non-working and continued sick leave during follow-up,
whereas musculoskeletal conditions did not. This may indicate differentiated
predictive value and multifactorial mechanisms for the musculoskeletal and mental
diagnoses or complaints. The finding of different RTW courses between diagnoses is
supported by results from a 3 months follow-up of newly sick-listed individuals with
either musculoskeletal or mental diagnoses [290]. RTW among those with
musculoskeletal diagnoses was not associated with receiving a combined clinical and
work-related interventions, but with better health, work ability and positive
expectations, whereas for sick-listed with mental diagnoses, RTW was associated
with receiving the combined intervention [290]. However, common for individuals
with musculoskeletal and mental complaints are that they often experience reduced
functional abilities [212, 274]. There is also a linear relationship between multiple
pain sites and reduced physical and mental functioning, regardless of pain location
[291, 292].

5.2.2 Functional ability
A novel finding in this thesis is that poor physical function, namely moving ability

and lifting/carrying ability mediated the relationship between musculoskeletal
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complaints and fear avoidance beliefs for work (Paper 2). Unexpectedly, no such
relationship was found for mental functioning, regarding coping/interaction ability.
There was neither any direct relationship between poor physical and mental
functioning, measured at baseline, and days on sickness benefits during the three year
follow-up. Previously, in a sample of former work rehabilitation participants, poor
physical and mental functioning were strongly associated with being in the non-
working group three years after a work rehabilitation program. [155]. This may
indicate, that although functional ability is highly related to work participation and
disability, it may not adequately predict RTW or continued sick leave during a longer
follow-up period. The reason for this may be that functional ability is a relational
concept, and should therefore always incorporate the situated context [14, 213], e.g.
the working conditions. According to the ICF, measures of functioning may, together
with assessments of health factors, provide a broader and more accurate picture of the
overall health situation and of the individual’s prognosis [2, 213]. A normative
sample of individuals in working age reported better physical and mental functioning
[212] than individuals on sick leave [274], and individuals on disability pension
[144]. In the sample of disability pensioners, reports of low physical functioning
increased the likelihood of not believing in RTW [144]. Functional disability among
long-term sick-listed employees claiming disability pension may vary, in both
severity and nature [293]. It is therefore suggested that systematic assessments of
work function should be carried out to classify differences in abilities related to type

of occupation with the corresponding task demands [293].

The mediation analyzes confirmed that musculoskeletal complaints affected the
physical functional ability of an individual, which in turn affected level of fear
avoidance beliefs for work. Fear avoidance beliefs for work are cognitions on how
pain and functional limitations may be related to work resumption. In this thesis a
modified version of the FABQ was used, to capture fear avoidance beliefs in a
broader and more complex sample of sick-listed individuals and not only those with
LBP. It seems that fear avoidance beliefs toward working with pain is independent of
pain location, and the fear may be related to previous experiences and functional

limitations when working with pain.
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5.2.3 Cognitions

The primary hypothesis in this thesis was that factors related to the participants
cognitions, in terms of illness perceptions, coping, and fear avoidance beliefs would
be crucial for actual RTW after work rehabilitation. Fear avoidance beliefs for work
was the most important prognostic factor for non-working or continued sickness
benefits during follow-up (Paper 1 and Paper 2). This finding add new knowledge,
since the prognostic value of fear avoidance beliefs for work, has not previously been
studied in long-term sick-listed participants in work rehabilitation, with composite
and co-morbid health complaints. There is however a strong association between
psychological distress, such as depression and anxiety, and fear avoidance beliefs in
individuals on sick leave with common neck and back pain [294, 295]. Fear
avoidance beliefs are predictors for non-RTW in individuals with non-specific, sub-
acute LBP [267-269], whereas for individuals with chronic LBP there are very few
prognostic studies on RTW, and results are weak and inconsistent [267]. In this
thesis, fear avoidance beliefs for physical activity did not predict non-working during
follow-up (Paper 1). This is in line with Waddell et al. [265], unfolding a stronger
association between the fear avoidance beliefs for work and work disability in
individuals with chronic LBP, than for the fear avoidance beliefs for physical activity.
This finding indicates that fear avoidance beliefs is task specific and a result of
experiences and learning from specific situations, either in physical activities or at
work. Fear avoidance beliefs for work is a complex phenomenon, and may be shaped
in the interplay between internal and external stressors, such as pain and discomfort,
psychosocial factors, and daily life and workplace factors [272]. In individuals on
sick leave with long-lasting health complaints, the internal stressors may be related to
the perception of pain, distress, and poor functional ability, and the external stressor
to perceived stress and discomfort at the workplace. In CATS, individual learning
mechanisms from related situations, may explain why individuals may react
differently to identical stress stimuli [217]. Participants in work rehabilitation with

high levels of fear avoidance beliefs toward work may have experienced that
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performing their work will increase their health complaints, resulting in poor coping
in terms of negative response outcome expectancies toward work [217]. These
individuals may expect more pain and discomfort if going back to work and may
interpret working as a threat resulting in sustained activation and sensitization
through a cognitive system of feedback loops [56]. The experience of being activated
over time may be both unpleasant and uncontrollable, and the only way to escape this
distress, may be to avoid the workplace [56, 296]. Fear avoidance beliefs for work are
shown to be strongly associated with psychological and social work environment, in
terms of perceived demands, control, and support at work, in individuals on sick
leave with common neck and back pain [295]. No information about work

environmental factors were used in this thesis.

Findings in this thesis showed that illness perceptions, in terms of perceived duration,
consequences, and personal control of the health complaints explained high levels of
fear avoidance beliefs for work (Paper 1). A maladaptive illness perception profile
does typically cluster around these three components [246, 258, 259]. llIness
perceptions are the individual’s cognitive models of their health complaints or
diagnosis [246]. llIness perceptions have been found to predict RTW among
individuals with myocardial infarction [257], beside this there is little research on
iliness perceptions and work outcomes. However, non-working patients seem to
expect longer duration, report more symptoms and emotional responses of their
illness, and to perceive the consequences of their illness to be more severe [256].
While, patients that are still working in spite of illness/disease tend to have a better
understanding of their illness and a stronger belief in controllability [256].
Maladaptive illness perceptions may be influences through education, information,
and cognitive interventions [246]. The link between illness perceptions and fear
avoidance beliefs for work indicates a potential to intervene on both concepts.
Changes in fear avoidance beliefs for work after a brief outpatient intervention for
individuals with common neck and back pain were recently found to predict RTW
during follow-up [297]. This indicates that fear avoidance beliefs is a changeable

phenomenon, and may be targeted in tailored interventions, such as cognitive
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behavioral treatment and exposure in vivo, through new and positive experiences at
the workplace [264, 270, 271].

Furthermore, high fear avoidance beliefs for work were found to mediate the
relationship between musculoskeletal complaints and days on sickness benefits after
work rehabilitation (Paper 2). There was however only an indirect path from
musculoskeletal complaints to high levels of fear avoidance beliefs for work, as this
effect went through poor physical function (Paper 2). This indicate that fear is not
directly influenced by the level of complaints, but by how the musculoskeletal
complaint affects the individual's level of functioning. The relationship between
health complaints, fear avoidance beliefs, and fear avoidance behavior, is however
complicated. Demanding life events seem to influence individuals differently and
there may also be individual variances in the vulnerability to stress [228, 298]. Such
variances in vulnerability may be due to sensitization mechanisms and sustained
activation [55, 56, 219, 221]. Sensitization is described as an increased stimulus
response due to repeated stimuli [219], and may explain the mechanisms of persistent
fear avoidance beliefs. When a worker is exposed to non-manageable internal and
external stressors at the workplace, sustained activation may occur, due to
psychobiological and cognitive sensitization mechanisms [55, 221]. Thus, the vicious
circle of fear avoidance may be the result of psychological and cognitive processes in
the experience and interpretation of pain and discomfort [262, 263]. In the first place,
experiences of pain may prompt fear avoidance beliefs and thereafter, individuals
could develop chronic musculoskeletal pain due to avoidance behavior based on their
fear avoidance beliefs [260, 261]. It is however important to realize that the vicious
circle of fear avoidance always will be influenced by the individual's context. A
recent study which tested a mediation model of individual psychosocial factors
following the onset of LBP, found that fear avoidance beliefs, together with pain and
catastrophizing had only an indirect relationship with RTW during follow-up [299].
RTW confidence and RTW expectations had however a direct relationship with RTW
outcomes at 3 months follow-up. In accordance with our findings, this study found

only an indirect relationship between pain and fear avoidance beliefs. However, while
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our results showed a path from musculoskeletal complaints via physical function to
fear avoidance beliefs, they found that pain was related to fear avoidance beliefs via
pain catastrophizing [299]. The mediation model utilized in the study of Besen et al.
[299] is not directly comparable with our model, as the sample was limited to LBP
patients in an acute stage of the illness. However, the results indicate that mediation
modeling may be a promising way to achieve detailed information about how

prognostic factors for RTW after sick leave are interrelated.

High instrumental mastery-oriented coping (IMOC) was found to predict RTW at 3
months follow-up, but not after 12 months (Paper 1). Three subscales of the Utrecht
coping list (UCL) constitute the IMOC scale; active problem solving, and the inverse
scores of avoidance and passive expectancy, and depressive reaction pattern [229,
230]. The active problem solving subscale of IMOC may resemble the problem-
focused strategies in the “Ways of coping” theory of Lazarus and Folkman [228]. The
IMOC scale has previously been found to be associated with work-outcomes after
work rehabilitation [155]. In a cross-sectional survey, those being in the non-working
group three years after participating in inpatient work rehabilitation, reported higher
instrumental mastery-oriented coping, than those in the sickness benefit group [155].
Coping is however, not a uniform concept and may be understood and measured in
different ways [225]. In this thesis coping was defined as positive response outcome
expectancy, according to the CATS [217]. This definition is comprehensive, because
it can be transferred to all types of cognitions with elements of outcome expectancy,
and it also covers poor coping in terms of hopelessness (negative expectancy) and
helplessness (no expectancy) [217]. Long-term sick leave may be viewed as
hopelessness in relation to how the worker cope with their illness and work situation
[296]. Corresponding, workers with an active problem-solving coping style may have
lower risk of future sick leave [300]. Neither of the other coping measures used in the
thesis predicted any work outcomes (Paper 1). For the self-efficacy scale, lack of
prediction may be due to the use of the general self-efficacy scale, since this scale has

not been found to predict RTW after sick leave, although individuals on sick leave
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often report low general self-efficacy [242]. A newly developed return-to-work self-
efficacy scale has shown promising predictive value for RTW among workers with

musculoskeletal disorders and should be tested in later studies [301].

Common for illness perceptions, fear avoidance beliefs, and coping is the element of
expectancy of a given outcome, e.g. recovery of health or going to work with health
complaints. It is demonstrated that recovery expectancy is related both to health
outcomes [302] and to RTW [23], and that RTW-expectancy is highly related to work
outcomes among individuals with LBP [23] or mental [303] and musculoskeletal
diagnoses [290]. Recovery expectancies might be influences by a number of health
related and environmental factors [23]. In the current thesis, the mechanisms of

recovery expectancy and RTW expectancy are explained within the CATS.

5.2.4 Socioeconomic status (SES)

Results in this thesis indicate that there is a social gradient in the prognosis for RTW
after participating in work rehabilitation. The social gradient in health, and
consequently in sick leave and disability, have long been recognized [49, 124-126].
SES is also an important predictor for RTW after sick leave [19, 20, 87]. However, it
has to my knowledge, not been documented how SES, in terms of level of education
and type of occupation, influences the prognosis of RTW after participation in

inpatient work rehabilitation.

In this thesis, low level of education had an independent association with non-
working at 12 months follow-up, and explained a considerable variance in levels of
fear avoidance beliefs for work (Paper 1). Level of education had moreover an
indirect effect on days on sickness benefits during a three-year follow-up, as the
effect of education was mediated by fear avoidance beliefs for work (Paper 2). In the
last paper, we had no measures of education, but found that participants working in

blue-collar occupations were more likely to be non-working and receiving disability
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pension during a four-year follow-up, compared to those with white-collar
occupations (Paper 3). The majority of these blue-collar workers have probably low
level of education, as occupational class and type of work are highly interrelated with
level of education [111, 112,122, 123].

Both environmental and individual factors may explain why low SES predicted non-
working after work rehabilitation in this thesis. Environmental factors related to the
labor market may be more unfavorable for workers with low education, and level of
education is often associated with strenuous physical and psychosocial work [120,
130, 304]. Working conditions may thus hinder work resumption, in particular if the
work tasks are not compatible with limitations in health and functioning [305]. Sick-
listed workers with low education and blue-collar occupations may also have fewer
opportunities to change work tasks and workplace [306, 307]. However, work
environmental factors were not analysed in this thesis. Individual factors related to
previous learning and psychosocial resources may explain the negative association
between low SES and work resumption after work rehabilitation. If the worker have
experienced and learned that he or she is not able to influence their health or working
conditions, they may establish negative expectancies about returning to work through
hopelessness and helplessness. There seems to be a strong social gradient in the
expectancy to cope with working life challenges [127]. Thus, participants in work
rehabilitation may have different expectancies and prerequisites for returning to
work. The association between level of education, working conditions, and later
disability is found to be confounded by characteristics present already in childhood
[305]. Individual differences in characteristics and skills manifested early in life are
influenced by genetic and social background factors [305]. There may therefore be a
selection already at entrance to the labor market, influencing the possibilities for
work resumption after long-term sick leave at a later stage. Moreover, psychosocial
resources may influence how the participant take advantage of the work rehabilitation
program, e.g. when it comes to goal achievements and cognitive processes. The
rehabilitation programs are goal oriented and demand that the participant is an active
agent in his or her RTW-process. Therefore, due to less psychosocial resources [128,

129], one may assume that not all participants in work rehabilitation programs may
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benefit equally from the content of the programs. There is a strong trend of unhealthy
behavior among those with lower education, and health promotion programs seem to
be more effective among higher educated individuals [308]. It is claimed, that in well
developed welfare societies, so-called “intervention generated inequalities” may
contribute to maintenance or increase of inequalities in health and working life [309,
121].

5.2.5 Length of previous sick leave

The length of sick leave at admittance to the work rehabilitation program (mean 10.5
months), was not related to non-working after three months (Paper 1). However,
those who had been on sick leave for more than 12 months at inclusion to the
program, were less likely to be working 12 months after participation in the work
rehabilitation program (Paper 1). As hypothesized, length of previous sick leave had a
strong independent effect on days on sickness benefits during the 3-year and four
months follow-up (Paper 2). In addition, length of previous sick leave was a strong
prognostic factor for not returning to work, for receiving medical and vocational
rehabilitation allowances, and for full disability pension during the 4-year follow-up
(Paper 3).

The results in this thesis is in accordance with the literature indicating better work-
outcomes after a shorter period on sick leave [4, 86], and worse work-outcomes after
long-term sick leave [20, 87-93]. Prolonged sick leave may be related to the severity
of the health problems, but also to contextual factors in terms of working conditions
[95]. Among individuals with common mental disorders the length and severity of the
health problems prior to becoming sick-listed was the strongest predictor of sick
leave duration [70]. Although workers with chronic diseases had more sick leave than
workers with non-chronic diseases, sick leave duration in both groups was associated
with the same health and work-related problems [310]. Additional health problems
such as fatigue and emotional exhaustion, and work-related problems of physical

workload, hindered early RTW after sick leave in both the chronic and non-chronic
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group [310]. In a recent study, early and late RTW was not associated with any health
measures among workers sick-listed with common mental disorders [149]. Early
RTW was associated with lower education and late RTW with a perceived need to

reduce demands at work and intentions to change job [149].

Still, little is known of the specific mechanisms behind why sick leave in itself is
negatively associated with RTW, and the causal mechanisms are probably complex.
In Norway, partial sick leave and contact with the workplace are important political
elements to hinder the negative consequences of long sick leave spells [311]. For this
reason, follow-up actions from NAV, in terms of the first dialogue meeting where the
employer and employee both are present, have recently been postponed from eight to
six weeks after the first sick leave spell. Among the rationales for this meeting are the

need of an earlier identification of individuals at risk of long-lasting sick leave [311].

5.3 The complex process of RTW after participation in

work rehabilitation

The current thesis demonstrate that the process of returning to work after work
rehabilitation may take several years with multiple transitions in and out of work, and
of receiving sickness benefits. Furthermore, the results show that the probability of
working and of transitions between working and receiving sickness benefits during
follow-up were dependent on age, gender, occupation, diagnosis, and history of
previous sick leave (Paper 3). The results confirm that work resumption after long-
term sick leave may be a long-lasting and complex process, not possible to measure
as an isolated event [3, 6-9, 189]. For cost-effective analyses of RTW interventions,
more than 12 months follow-up is warranted [312]. However, an important finding in
this thesis was the annual increase in return to full work, from 10% at departure from
the rehabilitation clinic to 51% at 4-year follow-up. This indicate that the process of

returning to work may proceed long after the rehabilitation program, and call for
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long-term follow-up to get an adequate picture of the RTW situation [7]. There is,
however, no clear agreement about how long an optimal follow-up period should be,
and this may depend on the purpose of the study [313, 314]. Access to all registered
sickness benefits (sick leave benefit, medical and vocational allowances, and
disability pension), and whether the registered benefit was full or partial, made it
possible to capture all transitions between full and partial benefits and work during
the 4-year follow-up (Paper 3). Analyzing the transition intensities in and out of work
and sickness benefits gave new insight into different mechanisms for RTW across
subgroups. When analyzing prognostic factors for the probabilities of being at work
or on the different sickness benefits, some findings were as expected, and in
accordance with the literature on sick leave, and some were not. Unexpected findings
in this thesis may be due to the selected study sample of work rehabilitation
participants in a Norwegian context. So far, very little research has been conducted
on prognostic factors for RTW after work rehabilitation for individuals on long-term

sick leave with common musculoskeletal and mental health complaints.

The association between higher age and a higher probability of receiving full and
partial disability pension was in accordance with the literature [91, 96], but the
expected association between lower age and RTW was not found. Participants with
lower age had, however, higher probabilities of being on vocational rehabilitation
allowance. VVocational rehabilitation allowance was at the time of the survey granted
for individuals exceeding 12 months on sick leave, in need of e.g. active vocational
guiding, work training, or professional re-education. VVocational rehabilitation
allowance was in particular targeted at younger people with health problems and
functional limitation at risk of falling out of working life. The lack of association
between higher age and full sick leave during follow-up was contrary to studies
showing a strong relationship [38]. Higher age was, however, associated with higher
probabilities of being on partial sick leave. This is in accordance with results in a
NAYV report from 2013, and may be explained by more use of shorter sick leave

spells on full sick leave among younger people [190].
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Women’s higher probability of receiving full and partial disability pension is
supported by previous findings [102-104]. This result may also explain the lower
probability of working among women during follow-up. There was, however, no
association between gender and the probabilities of receiving sick leave, indicating

homogeneity in the group of men and women participating in work rehabilitation.

The higher probability of receiving full disability pension during follow-up for blue-
collar workers, compared to health and social workers, and education and childcare
workers, is in accordance with the literature [125]. Accordingly, there was also a
lower probability of being at work for those with blue-collar work compared to all
other occupations. As mentioned under 5.2.4, this may be due to less job mobility and

less opportunities for work adjustment for these occupations [131, 307].

The finding of longer sick leave spells for participants with mental diagnoses
compared to those with musculoskeletal diagnoses was expected and in accordance
with the literature [21, 286-288]. It was however unexpected that those with other
diagnoses than mental and musculoskeletal diagnoses should have higher probability
of receiving full disability pension during follow-up. This subgroup with other
diagnoses constituted only 7% of the participants, and had well-defined biomedical
diagnoses, mostly related to neurology and heart diseases. As mentioned, such well-
defined diagnoses have been found to predict later disability pension [49], and are
less often rejected when applying for disability pension, compared to musculoskeletal
diagnoses [289]. However, sick-listed individuals with these diagnoses are not a
defined target group of comprehensive inpatient work rehabilitation in Norway.
Unfortunately, we have no information about co-morbidity or other confounding
circumstances that could explain the higher probabilities of disability pension in this

subgroup.

Length of previous sick leave was as expected a strong prognostic factor for non-
working and for full disability pension during follow-up. Participants with the longest
sick leave length before the rehabilitation program had a lower probability of being

on full sick leave, and for transitions from and to full sick leave, and for receiving
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medical and vocational rehabilitation allowances during follow-up. This is expected
since the recipient after one year on sick leave benefit will be transferred to a

rehabilitation allowance (now: WAA), if he or she is not able to return to full work.

Although the different sickness benefits studied in this thesis are distinctively
Norwegian, the results may have transfer value to other countries, at least to the sick
leave systems and regulations in the Nordic countries. As an example, similar
analysis have been conducted in a Danish context, finding slightly different
transitional patterns for men and women regarding working and being sick-listed,
with less working and more sick listing among women [315]. However, this study did
also include other social transfer payments, and the findings are therefore not

comparable to our data.

5.4 Methodological considerations

In this thesis, three different prognostic models were used to investigate the
probabilities of RTW related to individual characteristics of sick-listed work
rehabilitation participants. As recommended in prognostic research [316], a
prospective cohort study design was chosen to assess the relative importance of the
selected independent variables on the different RTW outcomes. A prognostic model
should normally include multiple variables since the course of an illness [316], and of
RTW, depend on several factors [317]. This is contrary to etiological research, where
the aim is to find out whether an outcome is attributed to a particular risk factor, with
adjustments for other causal factors [316]. In prognostic research, the aim is to use

multiple variables to predict a future outcome as accurately as possible [316].

5.4.1 Strengths and limitations
Among the strengths of the current thesis are the well-defined study population, the
few dropouts, the large sample sizes, the use of validated questionnaires and official

register data, and the long periods of follow-up.
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The study population constituted three different samples of participants in work
rehabilitation. The high response rate reduces the probability of selection bias. The
participants are however not representative for sick-listed individuals in general, but
may be considered representative for individuals on sick leave referred to work
rehabilitation in Norway. Two of the samples comprised participants from the largest
work rehabilitation clinic in Norway (Paper 1 and Paper 3), whereas one sample was
a multicenter study including participants from the eight largest rehabilitation clinics
in Norway (Paper 2). In paper 3, access to data from patient journals and register
data, made it possible to track the total sample of rehabilitation participants during the
complete follow-up period, without any attrition. Further, there was a high response
rate on the self-reported data at baseline in paper 1 (79%) and in paper 2 (89%), and
the non-participants in paper 1, did not differ from the participants regarding age,
gender, diagnosis, or length of previous sick leave. In sum, the thesis included 1874
participants, with a majority from the multicenter study, paper 2 (n=1155), and from
paper 3 (n=584).

A limitation in paper 1 is, however, the restriction of data on RTW and sickness
benefits from self-reports at the two time-points during follow-up, with a decline in
response rates at 3 months (84%) and 12 months (70%). Loss to follow-up can create
attrition bias [301], which may influence the external validity of the results. Non-
respondents may differ from respondents both on prognostic factors and on RTW
outcome. Examples from corresponding studies show that non-respondents were
more often younger males with better mental health [301], and respondents had more
often white-collar occupations [318]. Conducting an attrition analysis for the
prognostic factors in paper 1, could have given information about differences in score
between respondents and non-respondents on the prognostic variables at baseline.
The RTW rate may also differ between the respondents and those lost to follow-up at
3 and 12 months in paper 1. It is however, suggested that the associations between the
predicting factors for RTW between respondents and non-respondents will not be

influenced by attritions [319].



82

The use of register data in paper 2 and paper 3 was a strength, because it gave access
to complete data with all registered sickness benefits during the total period of
follow-up. This type of longitudinal data is preferable in research on sick-listed
individuals with common musculoskeletal and mental complaints, because it may
capture the dynamic pattern of these illnesses and sick leave [320]. Workers with
long lasting health problems are often at risk of recurrent sick leave [198], and
longitudinal data with a long follow-up period is necessary when assessing recurrence
of sick leave and sustainability in RTW [194, 321, 322]. In agreement with this, the
long follow-up periods of 12 months (paper 1), 3 years and 4 months (Paper 2), and 4

years (Paper 3), were chosen.

A shortcoming is that the included variables were limited to individual characteristics
related to sociodemography, SES, health, function, and cognitions. Contextual factors
e.g. related to work environment may also influence the prognosis of RTW after
long-term sick leave [15, 208, 317]. It may therefore be a limitation that physical and
psychosocial factors related to the work environment were not included in the
analyses. Nevertheless, individual factors such as cognitions may be susceptible to
modification during work rehabilitation, and knowledge of individual predictors for

RTW may therefore have transfer value to rehabilitation practice.

Another aspect in prognostic models is that all potential prognostic factors that may
affect the outcome should be included. Such considerations should be done to avoid
omitted variable bias, which may induce so-called underfitting of the results, and
poor transportability to other populations [323]. When selecting the variables to a
prediction model, predictors already reported as prognostic should be used [324]. For
participants in work rehabilitation, who are sick-listed with composite health
complaints, we still do not know all possible factors that might predict RTW.
Therefore, when selecting the predicting variables in this thesis, judgements were
done based on existing empirical data on prognosis for RTW after sick leave, besides
experience from clinical practice. It is however, not possible to know whether a
prognostic model include all important variables [325]. When using complex

prognostic models, there are also a risk of including too many variables, leading to
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overoptimistic prediction of the outcome [325, 326]. This, so-called overfitting of
results may in particular be a problem when the sample size is small, and may lead to
poor external validity [316]. In a multivariable prognostic model, it is difficult to
estimate the required sample size [316]. Thus, before application of a prognostic

model, the results should be validated on a new sample of similar patients [327].

The aim of this thesis was not to explore if the work rehabilitation program in itself
was effective for RTW, therefore no conclusions can be drawn on any effects. There
is still a lack of evidence of the effect on RTW after inpatient work rehabilitation in
Norway, and it is not known which components in the program that may be most

beneficial for RTW during follow-up.

5.4.2 Generalizability

When assessing prognostic models it is essential to consider whether the results
derived from the analysis can be generalized to other, but similar groups of patients
[325]. In this thesis, it is considered that the use of three similar and probably,
representative samples of participants from inpatient work rehabilitation may indicate
high generalizability of the results to other samples of participants in work
rehabilitation. High generalizability indicate good external validity, meaning that the
prognostic models will be valid also in other samples of sick listed individuals [326].
At least, the prognostic factors that are common between the samples, such as SES,
length of previous sick leave, and fear avoidance beliefs for work, are likely to
predict RTW in similar samples. However, the only way to determine the
generalizability of our results is by validating the prognostic models [323, 327].

Unfortunately, validation in terms of statistical tests is outside the scope of this thesis.

High generalizability in this thesis may in particular be shown in the results from the
prognostic model of the multicenter study (paper 2) since this sample is judged more
representative than the other two. Multicenter studies have the advantage of larger
sample size and improved generalizability of the results [328]. Although the eight

different work rehabilitation clinics have the same target group and aim, local
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differences may occur, indicating a more heterogeneous study population. This may
be an advantage, since the more diverse the primary location for the prognostic model
has been, and found to be accurate, the more likely it is that the model will generalize
to a new location [323]. A prognostic model is found to be accurate when it matches
the observed outcome. Testing of accuracy, in terms of analyses of calibration and
discrimination, was however outside the frame of this thesis. Overall, the predicting
variables in this thesis are supposed to work satisfactorily in a similar population of
participants in work rehabilitation, indicating high reproducibility. 1t will be more
problematic to transfer the prognostic model to a broader population of individuals on
sick leave without further external validation. Generalizability, in terms of
transportability of a prognostic model to a broader sample of individuals, will
however often be of greater clinical value [323, 326]. Most often generalization of
study result can be made only at a group level, and caution should be taken to transfer

the result directly to an individual level.

In conclusion, the performance of the prognostic models used in this thesis should be
evaluated, as a minimum in terms of a clinical validation before the results can be
used in practice [325]. Generalization and external validity is thus crucial for clinical

implications.

5.5 Implications

Results from this thesis may have several implications for stakeholders working with
individuals at risk of long-term sick leave and disability. In the future, knowledge of
prognostic factors for RTW after work rehabilitation may be used in systematic
screening of sick-listed individuals to tailor follow-up actions aiming at RTW.
However, such multivariable screening tools should be tested systematically for
sensitivity, specificity, and predictive values [329]. Furthermore, predictive and
clinical scores for good and poor prognosis of RTW should be defined, and used in

clinical decision making [267]. Specifically, knowledge of prognostic factors for
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RTW after sick leave and work rehabilitation could be used; 1) to select the right
candidates for work rehabilitation, 2) to decide and target the content of the work
rehabilitation program, and 3) to guide follow-up actions aiming at RTW after the

program.

1) When selecting sick-listed candidates to work rehabilitation, stakeholders involved
in the referral process, such as the physician and NAV, may focus too much on the
diagnostic criteria [330]. Among sick-listed with no clear-cut disease, more focus on,
and knowledge about the sick-listed individual's own cognitions about health and
ilIness, functional ability, and expectancies toward work, may add prognostic
information relevant for selection into work rehabilitation [330]. Negative RTW-
expectancy is highly related to maladaptive illness perceptions [331], and is one of
the most important predictors of RTW, for sick-listed individuals with
musculoskeletal complaints [332, 333], various health conditions [334], as well as
common mental disorders [303]. These factors should be considered together with
information about previous sick leave duration and number of episodes, level of
education, and occupation in terms of type of work. Besides, the screening should
have a biopsychosocial approach with more emphasize on contextual factors in
accordance with the ICF [209]. More in depth information about contextual factors,
such as work environment and family-life are in addition to individual factors vital
for the RTW prognosis [14, 209]. This type of systematic screening of multivariable
prognostic factors may be a complex process and could be conducted by a local,

specialized interdisciplinary team.

Previously, a screening instrument of psychological and motivational factors was
found useful to differentiate between three different prognostic groups of RTW
among sick-listed individuals with musculoskeletal complaints, and the instrument
was deemed sufficient to randomly allocate the right treatment for the right group
[24]. Sick-listed classified with a poor prognosis showed better results after extensive
treatment, where sick-listed with a medium prognosis had best effect of a light
treatment, and those classified with good prognosis had no effect of extensive

treatment compared to the other treatments [24]. This study showed that it is possible
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to identify sick-listed individuals with different prognosis for RTW by a short
screening instrument. Although some similarities, the results from Haldorsen et al.
[24] have no direct implication for the results of this thesis, due to different study
population and clinical settings. However, it would be of great value if we in the
same way, could discriminate between sick-listed that are most likely to benefit from
comprehensive work rehabilitation, those that are in no need for such extensive
rehabilitation programs, and finally those individuals that are unlikely to RTW. The
latter group could be spared for any further treatment or rehabilitation actions where

the main goal is RTW.

2) Results from this thesis may have clinical implications for the content of the work
rehabilitation program. The interdisciplinary rehabilitation team should more
systematically use information about the individuals’ cognitions and expectancies,
when tailoring the rehabilitation [335, 336]. Work-focused cognitive approaches,
either individually or group based, may target maladaptive illness perceptions such as
expected duration of the complaints, consequences for work and family-life, as well
as personal control of the health complaints [337]. Emphasize should also be on long-
term sick leave, low education, and type of work since these factors may give poorer
prognosis for RTW. Results from this thesis indicate that the participants self-
perceived level of physical functioning should be investigated, alongside with fear
avoidance beliefs and work ability. Individuals on sick leave and disability pension
report lower functional ability than working populations [144, 155, 212]. Information
about physical function could give direction for activities and exercises offered
during work rehabilitation. In some cases, visiting the workplace to gain information
about specific aspects that may hinder or facilitate RTW may be useful [185, 199]. In
Norway, work rehabilitation programs already include many of the components
mentioned above, through physical activities and cognitive behavioral approaches
[177, 180, 184]. However, results from this thesis indicate that the focus should be

even more structured, tailored, and directed toward obstacles of work resumption.
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3) Knowledge of prognostic factors may also have implications for professionals and
stakeholders outside the rehabilitation setting. Follow-up after work rehabilitation
programmes are important for successful RTW [186-188]. Especially sick-listed
workers with poor prognosis for RTW may need closer and more tailored follow-up
toward the workplace. For successful tailoring of follow-up actions knowledge from
the work rehabilitation clinic needs to be transferred to stakeholders at the workplace,
in the health service, and to NAV. This knowledge about facilitating or hindering
factors may have important implications for the sick-listed individual, for the health
professionals’ clinical decisions, and for other stakeholders’ views and decisions. In
addition, coordinating stakeholders and getting them to communicate better, are

crucial for work resumption after work rehabilitation [2, 184].

5.6 Directions for future research

Result from this thesis may have several implications for future research. Important
implications involve further development of prognostic models for RTW, validation,

usability, and implementation of clinical relevant factors.

There is still a need for more knowledge of prognostic factors for RTW after sick
leave and work rehabilitation for individuals with common mental and
musculoskeletal health complaints, and co-morbid conditions. Results from the three
papers show that the process of returning to work is complex, and may depend on
several interrelated prognostic factors. However, only individual factors were
included in this work, and we still do not know how these factors may intervene with
contextual factors for this target group [12, 243]. Therefore, the prognostic models
presented in this thesis should be expanded to include work environmental factors.
More knowledge is needed on how the workplace can be better integrated into the
rehabilitation process [1, 290]. The possibility of modified work and job
accommodations are among work-related predictors of RTW, and thus potential

variables in future prognostic models [12]. Furthermore, future research on
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prognostic models should have a biopsychosocial approach, to capture the complex

mechanisms of the RTW prognosis [12, 21].

Before expanding the prognostic models, the results should ideally be validated in a
new and similar sample of sick-listed participants in work rehabilitation. Thereafter,
the next step would be to perform corresponding analyses in a broader sample of
individuals on sick leave. It is unfortunate that newly collected data from prediction
research are often used to develop new prognostic models rather than validation of
existing models [327]. However, within this field of work rehabilitation there seem to
be a need for developing models that are more comprehensive before starting the
process of validation. This model could preferable be tested in a representative
multicentre sample, and if possible simultaneously among sick-listed individuals with

usual treatment and follow-up within the primary health service.

The usability of a prognostic model requires reproducible measurements, both of the
predictors and outcome variables [327]. The prognostic variables could easily be
assessed by standardized and validated questionnaires, however the outcome
variables of RTW may be more difficult to standardize, in particular if the source is
from self-reports. The usability and feasibility of questionnaires may be better if they
contain fewer items. Reme et al. [338, 339], have shown promising results using one
or two single-items to screen for depression and anxiety. These results suggest that
comprehensive gquestionnaires may be simplified, and future research should
therefore focus more on extracting existing knowledge from fewer questions. It
would also be beneficial for comparison between studies and nations if outcomes of
RTW were standardized, and defined more precise [82, 83]. Developing national and

international standards for reports of RTW are therefore warranted.

The implementation of validated results from prognostic models of RTW may be
demanding and time consuming and require political initiatives with necessary
economically and human resources. It is however, a huge potential and need for more
systematically use of existing knowledge of prognostic factors for RTW. It may be a

challenge to implement knowledge of prognostic models for RTW because multiple
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stakeholders often are involved in the follow-up of individuals on sick leave. The
general practitioner, the workplace, NAV, and work rehabilitation clinics are among
stakeholders with different roles and responsibilities at different stages in the sick-
listed individual’s process back to work. Future research should quantify whether use
of a validated prognostic model for RTW actually improves decision making when
allocating sick-listed individuals to work rehabilitation and other actions aiming at
RTW. Changes in practice over time can limit the implications of prognostic models,
and they should therefore be replicated [327]. There is also a need for more research
on the effects of RTW after inpatient work rehabilitation in Norway. Knowledge
from prognostic models should be incorporated in the design of randomized

controlled trials.

5.7 Summary and conclusions

In this thesis, individual prognostic factors for RTW after long-term sick leave and
work rehabilitation were examined in three papers. As hypothesized, the participants’
cognitions and socioeconomic status, in terms of low education and blue-collar
occupations, were important predictors for non-working during follow-up. In
addition, the results confirmed that the process of returning to work can be long and
complex, with multiple transitions in and out of work and of receiving sickness

benefits, depending of socio-demographic characteristics.

A main finding was that individuals’ cognitions, in terms of fear avoidance beliefs for
work predicted non-working and continued sick leave during follow-up. High levels
of fear avoidance beliefs for work were associated with the severity of the
musculoskeletal and pseudoneurological health complaints, low level of education,
and maladaptive illness perceptions. Furthermore, fear avoidance beliefs for work
were an important mediator between physical function and level of education, and
continued sick leave during follow-up. Musculoskeletal complaints had an indirect
effect on continued sick leave, as this effect went through physical function and fear

avoidance beliefs for work.
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In conclusion, results from this thesis show that the process of returning to work after
work rehabilitation may be long and complex, and depends on the interplay between
multifaceted prognostic factors. Knowledge of factors that hinder or facilitate the
process of returning to work may have implications for selection criteria into work
rehabilitation, for tailoring of actions during a work rehabilitation program, and may
guide follow-up actions aiming at RTW in collaboration with stakeholders outside the

work rehabilitation clinic.



91

6 References

1. Kuoppala J, Lamminpaa A. Rehabilitation and work ability: a systematic literature review.
J Rehabil Med 2008;40(10):796-804.

2. Waddell G, Burton AK, Kendall NAS. Vocational rehabilitation — what works, for whom,
and when? Report for the vocational rehabilitation task group. TSO, London 2008. ISBN
9780117038615.

3. Young AE, Roessler RT, Wasiak R, McPherson KM, van Poppel MN, Anema JR. A
developmental conceptualization of return to work. J Occup Rehabil 2005;15(4):557-68.

4. Burstrom B, Nylen L, Clayton S, Whitehead M. How equitable is vocational rehabilitation
in Sweden? A review of evidence on the implementation of a national policy framework.
Disabil Rehabil 2011;33(6):453-66.

5. CARF International. Medical rehabilitation program descriptions 2015.
http://www.carf.org/programdescriptions/med/ [cited 2016 20.01].

6. Young AE. An exploration of alternative methods for assessing return-to-work success
following occupational injury. Disabil Rehabil 2014;36(11):914-24.

7. @yeflaten |, Lie SA, Ihlebseek CM, Eriksen HR. Multiple transitions in sick leave,
disability benefits, and return to work. - A 4-year follow-up of patients participating in a
work-related rehabilitation program. BMC Public Health 2012;12(1):748.

8. Wasiak R, Young AE, Roessler RT, McPherson KM, van Poppel MN, Anema JR.
Measuring Return to Work. J Occup Rehabil 2007;17(4):766-81.

9. Pransky G, Gatchel R, Linton SJ, Loisel P. Improving return to work research. J Occup
Rehabil 2005;15(4):453-7.

10. Clark GM. Prognostic factors versus predictive factors: Examples from a clinical trial of
erlotinib. Mol Oncol 2008;1(4):406-12.

11. WHO: http://www.who.int/topics/risk_factors/en/ [cited 2016 20.01].

12. Laisne F, Lecomte C, Corbiere M. Biopsychosocial predictors of prognosis in
musculoskeletal disorders: a systematic review of the literature (corrected and republished).*
Disabil Rehabil 2012;34(22):1912-41.

13. Dekkers-Sanchez PM, Hoving JL, Sluiter JK, Frings-Dresen MH. Factors associated
with long-term sick leave in sick-listed employees: a systematic review. Occup Environ Med
2008;65(3):153-7.

14. Vlasveld MC, van der Feltz-Cornelis CM, Bultmann U, Beekman AT, van MW,
Hoedeman R, et al. Predicting return to work in workers with all-cause sickness absence
greater than 4 weeks: a prospective cohort study. J Occup Rehabil 2012;22(1):118-26.


http://www.carf.org/programdescriptions/med/
http://www.who.int/topics/risk_factors/en/

92

15. Glassel A, Finger ME, Cieza A, Treitler C, Coenen M, Escorpizo R. Vocational
rehabilitation from the client's perspective using the International Classification of
Functioning, Disability and Health (ICF) as a reference. J Occup Rehabil 2011;21(2):167-78.

16. Kuijer W, Groothoff JW, Brouwer S, Geertzen JH, Dijkstra PU. Prediction of sickness
absence in patients with chronic low back pain: a systematic review. J Occup Rehabil
2006;16(3):439-67.

17. Selander J, Marnetoft SU, Bergroth A, Ekholm J. Return to work following vocational
rehabilitation for neck, back and shoulder problems: risk factors reviewed. Disabil Rehabil
2002;24(14):704-12.

18. Selander J, Marnetoft SU, Asell M. Predictors for successful vocational rehabilitation for
clients with back pain problems. Disabil Rehabil 2007;29(3):215-20.

19. Blank L, Peters J, Pickvance S, Wilford J, Macdonald E. A systematic review of the
factors which predict return to work for people suffering episodes of poor mental health. J
Occup Rehabil 2008;18(1):27-34.

20. Cornelius LR, van der Klink JJ, Groothoff JW, Brouwer S. Prognostic factors of long
term disability due to mental disorders: a systematic review. J Occup Rehabil
2011;21(2):259-74.

21. Lagerveld SE, Bultmann U, Franche RL, van Dijk FJ, Vlasveld MC, van der Feltz-
Cornelis CM, et al. Factors associated with work participation and work functioning in
depressed workers: a systematic review. J Occup Rehabil 2010;20(3):275-92.

22. Borg K, Hensing G, Alexanderson K. Prediction of future low levels of sickness absence
among young persons sick listed with back, neck, or shoulder diagnoses. Work
2004;23(2):159-67.

23. Steenstra IA, Busse JW, Hogg-Johnsen S. predicting return to work for workers with
low-back pain. In: Loisel P, Anema JR, editor. Handbook of work disability, prevention and
management. New York: Springer; 2013. p. 255-66.

24. Haldorsen EM, Grasdal AL, Skouen JS, Risa AE, Kronholm K, Ursin H. Is there a right
treatment for a particular patient group? Comparison of ordinary treatment, light
multidisciplinary treatment, and extensive multidisciplinary treatment for long-term sick-
listed employees with musculoskeletal pain. Pain 2002;95(1-2):49-63.

25. OECD. Disability and Work: Breaking the Barriers. A Synthesis of Findings across
OECD Countries. 2010. ISBN 9789264088856.

26. Allebeck P, Mastekaasa A. Swedish Council on Technology Assessment in Health Care
(SBU). Chapter 3. Causes of sickness absence: research approaches and explanatory models.
Scand J Public Health Suppl 2004;63:36-43.

27. WHO. Global health and ageing 2011.
http://www.who.int/ageing/publications/global_health/en/ [cited 2016 20.01].



http://www.who.int/ageing/publications/global_health/en/

93

28. Berge C, Johannessen JH, Naesheim H. Internasjonal sammenligning av sykefraver. Er
Arbeidskraftundersgkelsene egnet som datakilde? Statistics Norway 6/2012. ISBN 978-82-
537-8322-2.

29. Brage S, Bragstad T, Sgrbg J. Utviklingen i bruk av helserelaterte ytelser 2013. Arbeid
og velferd 2014;2:116-27.

30. Statistisk sentralbyra (SSB). Sesong og influensajusterte sykefravaersprosenter, etter type
sykefraveer, 2000-2014 (figur 1).
https://www.ssb.no/arbeid-og-lonn/statistikker/sykefratot/kvartal/2014-12-11 [cited 2016
20.01].

31. Statistisk sentralbyra (SSB). Sykefraveer 3. kvartal 2015.
https://www.ssb.no/arbeid-og-lonn/statistikker/sykefratot/kvartal/2015-12-10 [cited 2016
20.01].

32. Regjeringen.no. Grunnlag for videre IA-samarbeid — Erfaringer og anbefalinger. Rapport
fra en partssammensatt arbeidsgruppe 2013.
https://www.regjeringen.no/no/dokumenter/grunnlag-for-videre-ia-samarbeid/id731815/
[cited 2016 20.01].

33. Regjeringen.no. 1A avtalen 2014-2018.
https://www.regjeringen.no/no/tema/arbeidsliv/arbeidsmiljo-0g-
sikkerhet/inkluderende_arbeidsliv/ia-avtalen-2014-18/1A-avtalen-2014-2018/id752432/
[cited 2016 20.01].

34. Mykletun A, @verland S. Examples of uses of linkages between health surveys and FD-
trygd for research using medical models and theoretical push and pull models. Nor J
Epidemiol 2009;19(2):127-37.

35. Markussen S. @konomisk sykefraveersforskning: Hva vet vi, og hvor bar vi ga? Sgkelys
pa arbeidslivet 2007;1(24):63-81.

36. Bonato L, Lusinyan L. Work Absence in Europe. International Monetary Fund (IMF),
Working Paper 2004;04/193.

37. Henrekson M, Persson M. The effects of sick leave of changes in the sickness insurance
system. J Labor Econ 2004;22(1):87-114.

38. Allebeck P, Mastekaasa A. Swedish Council on Technology Assessment in Health Care
(SBU). Chapter 5. Risk factors for sick leave - general studies. Scand J Public Health Suppl
2004;63:49-108.

39. Mastekaasa A. Parenthood, gender and sickness absence. Soc Sci Med
2000;50(12):1827-42.

40. Hemmingsson T. Samband mellam sjukskrivning og arbeidslshet. In: Hogstedt C,
Bjurvald M, Marklund S, Palmer E, Theorell T, editor. Den hoga sjukfranvaron — sanning og
konsekvens. Statens Folkhalsoinstitut; 2004 (15). p. 155-74.


https://www.ssb.no/arbeid-og-lonn/statistikker/sykefratot/kvartal/2014-12-11
https://www.ssb.no/arbeid-og-lonn/statistikker/sykefratot/kvartal/2015-12-10
https://www.regjeringen.no/no/dokumenter/grunnlag-for-videre-ia-samarbeid/id731815/
https://www.regjeringen.no/no/tema/arbeidsliv/arbeidsmiljo-og-

94

41. olde Hartman TC, Hassink-Franke LJ, Lucassen PL, van Spaendonck KP, van Weel C.
Explanation and relations. How do general practitioners deal with patients with persistent
medically unexplained symptoms: a focus group study. BMC Fam Pract 2009;10:68.

42. Steinmetz D, Tabenkin H. The 'difficult patient' as perceived by family physicians. Fam
Pract 2001;18(5):495-500.

43. Nilsen S, Werner EL, Maeland S, Eriksen HR, Magnussen LH. Considerations made by
the general practitioner when dealing with sick-listing of patients suffering from subjective
and composite health complaints. Scand J Prim Health Care 2011;29(1):7-12.

44, Maeland S, Werner EL, Rosendal M, Jonsdottir IH, Magnussen LH, Ursin H, Eriksen HR.
Diagnoses of Patients with Severe Subjective Health Complaints in Scandinavia: A Cross
Sectional Study, ISRN Public Health 2012. DOI 10.5402/2012/851097.

45. @yeflaten I. Subjectivity in certification of sick leave. Tidsskr Nor Laegeforen
2011;1;131(13-14):1308-10.

46. Waddell G, Burton AK. Concepts of rehabilitation for the management of common
health problems. The Stationery Office, London 2004.
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/208968/hwwb
-concepts-of-rehabilitation.pdf [cited 2016 20.01].

47. Brage S, lhlebzk C, Natvig B, Bruusgaard D. Musculoskeletal disorders as causes of
sick leave and disability benefits. Tidsskr Nor Laegeforen 2010;130(23):2369-70.

48. lhlebaek C, Brage S, Eriksen HR. Health complaints and sickness absence in Norway,
1996-2003. Occup Med (Lond) 2007;57(1):43-9.

49. Gjesdal S, Bratberg E. Diagnosis and duration of sickness absence as predictors for
disability pension: Results from a three-year, multi-register based and prospective study.
Scandinavian Journal of Public Health 2003;31(4):246-54.

50. Lerum E, Brage S, lhlebak C, Johnsen K, Natvig B, Aas E. Et muskel- og skjelett
regnskap. Forekomst og kostnader knyttet til skader, sykdommer og plager i muskel-
skjelettsystemet. MST-rapport 2013;1:1-92. ISBN 978-82-303-2311-3.

51. Nav.no. Legemeldt sykefraveer etter diagnose og alder.
http://tjenester.nav.no/navstatistikk/logon/start.do?ivsLogonToken=A30APVW002.0era.no:

6400@1771954JpMA8z7t5Q48pHpul771952JT6njO04H1YIGH5XONEOFF
[cited 2016 30.01].

52. Ursin H. Sensitization, somatization, and subjective health complaints. Int J Behav Med
1997;4(2):105-16.

53. Barsky AJ, Borus JF. Functional somatic syndromes. Ann Intern Med 1999;130(11):910-
21.

54. Eriksen HR, Ihlebak C, Ursin H. A scoring system for subjective health complaints
(SHC). Scand J Public Health 1999;27(1):63-72.


https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/208968/hwwb
http://tjenester.nav.no/navstatistikk/logon/start.do?ivsLogonToken=A30APVW002.oera.no:6400@1771954JpMA8z7t5Q48pHpu1771952JT6njO04H1ylGH5XONEOFF
http://tjenester.nav.no/navstatistikk/logon/start.do?ivsLogonToken=A30APVW002.oera.no:6400@1771954JpMA8z7t5Q48pHpu1771952JT6njO04H1ylGH5XONEOFF

95

55. Eriksen HR, Ursin H. Sensitization and subjective health complaints. Scand J Psychol
2002;43(2):189-96.

56. Eriksen HR, Ursin H. Subjective health complaints, sensitization, and sustained
cognitive activation (stress). J Psychosom Res 2004;56(4):445-8.

57. Airaksinen O, Brox JI, Cedraschi C, Hildebrandt J, Klaber-Moffett J, Kovacs F, et al.
Chapter 4. European guidelines for the management of chronic nonspecific low back pain.
Eur Spine J Suppl 2, 2006;15:192-300.

58. Von Korff M, Crane P, Lane M, Miglioretti DL, Simon G, Saunders K, et al. Chronic
spinal pain and physical-mental comorbidity in the United States: results from the national
comorbidity survey replication. Pain 2005;113(3):331-9.

59. Hagen EM, Svensen E, Eriksen HR, Ihlebak C, Ursin H. Comorbid subjective health
complaints in low back pain. Spine 2006;31(13):1491-5.

60. Reme SE, Tangen T, Moe T, Eriksen HR. Prevalence of psychiatric disorders in sick
listed chronic low back pain patients. Eur J Pain 2011;15(10):1075-80.

61. Inlebaek C, Eriksen HR, Ursin H. Prevalence of subjective health complaints (SHC) in
Norway. Scand J Public Health 2002;30(1):20-9.

62. Eriksen HR, Svendsrgd R, Ursin G, Ursin H. Prevalence of subjective health complaints
in the Nordic European countries in 1993. Eurpub 1998;8(4):294-98.

63. Indregard AM, lhlebak C, Eriksen HR. Modern health worries, subjective health
complaints, health care utilization, and sick leave in the Norwegian working population. Int J
Behav Med 2013;20(3):371-7.

64. Alexanderson K, Norlund A. Swedish Council on Technology Assessment in Health
Care (SBU). Chapter 1. Aim, background, key concepts, regulations, and current statistics.
Scand J Public Health Suppl 2004;63:12-30.

65. Wikman A, Marklund S, Alexanderson K. IlIness, disease, and sickness absence: an
empirical test of differences between concepts of ill health. J Epidemiol Community Health
2005;59(6):450-4.

66. Marmot M, Feeney A, Shipley M, North F, Syme SL. Sickness absence as a measure of
health status and functioning: from the UK Whitehall 1l study. J Epidemiol Community
Health 1995;49(2):124-30.

67. Slebus FG, Kuijer PP, Willems JH, Sluiter JK. Prognostic factors for work ability in
sicklisted employees with chronic diseases. Occup Environ Med 2007;64(12):814-9.

68. Kuijer W, Brouwer S, Preuper HR, Groothoff JW, Geertzen JH, Dijkstra PU. Work
status and chronic low back pain: exploring the International Classification of Functioning,
Disability and Health. Disabil Rehabil 2005;28(6):379-88.



96

69. Nielsen MB, Bultmann U, Madsen IE, Martin M, Christensen U, Diderichsen F,
Rugulies R. Health, work, and personal-related predictors of time to return to work among
employees with mental health problems. Disabil Rehabil 2012;34(15):1311-6.

70. Brouwers EPM, Terluin B, Tiemens BG, Verhaak PF. Predicting return to work in
employees sick-listed due to minor mental disorders. J Occup Rehabil 2009;19(4):323-32.

71. Kamaleri Y, Natvig B, Ihlebzk C, Bruusgaard D. Localized or widespread
musculoskeletal pain: does it matter? Pain 2008;138(1):41-6.

72. Kamaleri Y, Natvig B, Ihlebaek C, Bruusgaard D. Does the number of musculoskeletal
pain sites predict work disability? A 14-year prospective study. Eur J Pain 2009;13(4):426-
30.

73. Natvig B, Bruusgaard D, Eriksen W. Localized low back pain and low back pain as part
of widespread musculoskeletal pain: two different disorders? A cross-sectional population
study. J Rehabil Med 2001;33(1):21-5.

74. Chandler HK, Ciccone D, MacBride RJ, Natelson B. Medically unexplained illness in
short- and long-term disability applicants: prevalence and cost of salary reimbursement.
Disabil Rehabil 2008;30(16):1185-91.

75. Lotters F, Franche RL, Hogg-Johnson S, Burdorf A, Pole JD. The prognostic value of
depressive symptoms, fear-avoidance, and self-efficacy for duration of lost-time benefits in
workers with musculoskeletal disorders. Occup Environ Med 2006;63(12):794-801.

76. Knudsen AK, Harvey SB, Mykletun A, Overland S. Common mental disorders and long-
term sickness absence in a general working population. The Hordaland Health Study. Acta
Psychiatr Scand 2013;127(4):287-97.

77. Waddell G and Burton A. Is work good for your health and well-being? London:
Stationery Office, London 2006. ISBN 0 11 703694 3.

78. Alexanderson K, Hensing G. More and better research needed on sickness absence.
Scand J Public Health 2004;32(5):321-3.

79. Vingard E, Alexanderson K, Norlund A. Swedish Council on Technology Assessment in
Health Care (SBU). Chapter 9. Consequences of being on sick leave. Scand J Public Health
Suppl 2004;63:207-15.

80. Hensing G, Bertilsson M, Ahlborg G, Jr., Waern M, Vaez M. Self-assessed mental health
problems and work capacity as determinants of return to work: a prospective general
population-based study of individuals with all-cause sickness absence. BMC Psychiatry
2013;13:259.

81. Karlsson NE, Carstensen JM, Gjesdal S, Alexanderson KA. Risk factors for disability
pension in a population-based cohort of men and women on long-term sick leave in Sweden.
Eur J Public Health 2008;18(3):224-31.



97

82. Hensing G, Alexanderson K, Allebeck P, Bjurulf P. How to measure sickness absence?
Literature review and suggestion of five basic measures. Scand J Soc Med 1998;26(2):133-
44,

83. Hensing G. Swedish Council on Technology Assessment in Health Care (SBU). Chapter
4. Methodological aspects in sickness-absence research. Scand J Public Health Suppl
2004:63:44-8.

84. Henderson M, Harvey SB, Overland S, Mykletun A, Hotopf M. Work and common
psychiatric disorders. J R Soc Med 2011;104(5):198-207.

85. Brage S, Kristoffersen P, Lysg N. NAVs oppfelging av sykmeldte. Arbeid og velferd
2014;1:78-89.

86. Ahlgren A, Bergroth A, Ekholm J, Schuldt K. Work resumption after vocational
rehabilitation: a follow-up two years after completed rehabilitation. Work 2007;28(4):34-54.

87. Lund T, Labriola M. Sickness absence in Denmark — research, results, and reflections.
Scand J Work Environ Health Suppl 2009;(7):5-14.

88. Wallman T, Wedel H, Palmer E, Rosengren A, Johansson S, Eriksson H, et al. Sick-
leave track record and other potential predictors of a disability pension. A population based
study of 8,218 men and women followed for 16 years. BMC Public Health 2009;9:104.

89. Lund T, Kivimaki M, Labriola M, Villadsen E, Christensen KB. 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(1):28-31.

90. Gustafsson K, Lundh G, Svedberg P, Linder J, Alexanderson K, Marklund S. Disability,
sickness, and unemployment benefits among long-term sickness absentees five years before,
during, and after a multidisciplinary medical assessment. J Multidiscip Healthc 2011;4:25-
31

91. Gjesdal S, Ringdal PR, Haug K, Maeland JG. Predictors of disability pension in long-
term sickness absence: results from a population-based and prospective study in Norway
1994-1999. Eur J Public Health 2004;14(4):398-405.

92. Alexanderson K, Kivimaki M, Ferrie JE, Westerlund H, Vahtera J, Singh-Manoux A, et
al. Diagnosis-specific sick leave as a long-term predictor of disability pension: a 13-year
follow-up of the GAZEL cohort study. J Epidemiol Community Health 2012;66(2):155-9.

93. von Celsing AS, Svardsudd K, Eriksson HG, Bjorkegren K, Eriksson M, Wallman T.
Determinants for return to work among sickness certified patients in general practice. BMC
Public Health 2012;12:1077.

94. Roelen CA, Koopmans PC, Schreuder JA, Anema JR, van der Beek AJ. The history of
registered sickness absence predicts future sickness absence. Occup Med (Lond)
2011;61(2):96-101.



98

95. Reis RJ, Utzet M, La Rocca PF, Nedel FB, Martin M, Navarro A. Previous sick leaves as
predictor of subsequent ones. Int Arch Occup Environ Health 2011;84(5):491-9.

96. Karlsson N, Borg K, Carstensen J, Hensing G, Alexanderson K. Risk of disability
pension in relation to gender and age in a Swedish county; a 12-year population based,
prospective cohort study. Work 2006;27(2):173-9.

97. Lotters F, Burdorf A. Prognostic factors for duration of sickness absence due to
musculoskeletal disorders. Clin J Pain 2006;22(2):212-21.

98. Borg K, Hensing G, Alexanderson K. Predictive factors for disability pension - an 11-
year follow-up of young persons on sick leave due to neck, shoulder, or back diagnoses.
Scand J Public Health 2001;29(2):104-12.

99. Landstad BJ, Wendelborg C, Hedlund M. Factors explaining return to work for long-
term sick workers in Norway. Disabil Rehabil 2009;31(15):1215-26.

100. Brage S, Thune O. Ung ufgrhet og psykisk sykdom. Arbeid og velferd 2015;1:37-49.

101. OECD. Jobs for youth — Norway. Paris: OECD, 2008.
http://www.oecd.org/els/41201137.pdf [cited 2016 21.01].

102. Alexanderson KA, Borg KE, Hensing GK. Sickness absence with low-back, shoulder,
or neck diagnoses: an 11-year follow-up regarding gender differences in sickness absence
and disability pension. Work 2005;25(2):115-24.

103. Gjesdal S. Gender differences in transition from long-term sickness absence to
permanent disability pension, 1997-2002. Nor J Epidemiol 2009;19(2):193-202.

104. Haukenes I, Gjesdal S, Rortveit G, Riise T, Maeland JG. Women's higher likelihood of
disability pension: the role of health, family and work. A 5-7 years follow-up of the
Hordaland Health Study. BMC Public Health 2012;12(1):720.

105. Marnetoft SU, Selander J, Bergroth A, Ekholm J. Factors associated with successful
vocational rehabilitation in a Swedish rural area. J Rehabil Med 2001;33(2):71-8.

106. Jensen IB, Bergstrom G, Ljungquist T, Bodin L. A 3-year follow-up of a
multidisciplinary rehabilitation programme for back and neck pain. Pain 2005;115(3):273-
83.

107. Hagen EM, Grasdal A, Eriksen HR. Does early intervention with a light mobilization
program reduce long-term sick leave for low back pain: a 3-year follow-up study. Spine
2003;28(20):2309-15.

108. Batt-Rawden K, Tellnes G. Social causes to sickness absence among men and women
with mental illnesses. Psychology 2012;3(4):315-21.

109. Claussen B, Dalgard OS. Disability pensioning: the gender divide can be explained by
occupation, income, mental distress and health. Scand J Public Health 2009;37(6):590-7.


http://www.oecd.org/els/41201137.pdf

99

110. Hauge K, Markussen S, Raaum O, Ulvestad M. Kan kjgnnsforskjellen i sykefraveer
forklares av holdninger, normer og preferanser? Frischsenteret, rapport 2015;1:1-31. ISBN
978-82-7988-202-2 ISSN 1501-9721.

111. Marmot MG, Smith GD, Stansfeld S, Patel C, North F, Head J, et al. Health inequalities
among British civil servants: the Whitehall Il study. Lancet 1991;337(8754):1387-93.

112. Marmot M, Ryff CD, Bumpass LL, Shipley M, Marks NF. Social inequalities in health:
next questions and converging evidence. Soc Sci Med 1997;44(6):901-10.

113. Siegrist J, Marmot M. Health inequalities and the psychosocial environment-two
scientific challenges. Soc Sci Med 2004;58(8):1463-73.

114. Mackenbach JP. The persistence of health inequalities in modern welfare states: the
explanation of a paradox. Soc Sci Med 2012;75(4):761-9.

115. Sosial- og helsedirektoratet: Handlingsplan mot sosiale ulikheter I helse.
Gradientutfordringen. 2005;(1). ISBN 82-8081-060-9.

116. Christensen KB, Labriola M, Lund T, Kivimaki M. Explaining the social gradient in
long-term sickness absence: a prospective study of Danish employees. J Epidemiol
Community Health 2008;62(2):181-3.

117. Kristensen TR, Jensen SM, Kreiner S, Mikkelsen S. Socioeconomic status and duration
and pattern of sickness absence. A 1-year follow-up study of 2331 hospital employees. BMC
Public Health 2010;10:643.

118. Love J, Holmgren K, Toren K, Hensing G. Can work ability explain the social gradient
in sickness absence: a study of a general population in Sweden. BMC Public Health
2012;12:163.

119. Love J, Hensing G, Holmgren K, Toren K. Explaining the social gradient in sickness
absence: a study of a general working population in Sweden. BMC Public Health
2013;13:545.

120. Sterud T, Johannessen HA. Do work-related mechanical and psychosocial factors
contribute to the social gradient in long-term sick leave: a prospective study of the general
working population in Norway. Scand J Public Health 2014;42(3):329-34.

121. Bambra C. Work, worklessness and the political economy of health inequalities. J
Epidemiol Community Health 2011;65(9):746-50.

122. Piha K, Laaksonen M, Martikainen P, Rahkonen O, Lahelma E. Interrelationships
between education, occupational class, income and sickness absence. Eur J Public Health
2010;20(3):276-80.

123. Bruusgaard D, Smeby L, Claussen B. Education and disability pension: a stronger
association than previously found. Scand J Public Health 2010;38(7):686-90.



100

124. Hansen HT, Ingebrigtsen T. Social Class and Sickness Absence in Norway. Acta
Sociologica 2008;51(4):309-27.

125. Haukenes I, Mykletun A, Knudsen AK, Hansen HT, Maeland JG. Disability pension by
occupational class--the impact of work-related factors: the Hordaland Health Study Cohort.
BMC Public Health 2011;11:406.

126. Krokstad S, Westin S. Disability in society-medical and non-medical determinants for
disability pension in a Norwegian total county population study. Soc Sci Med
2004;58(10):1837-48.

127. Odeen M, Westerlund H, Theorell T, Leineweber C, Eriksen HR, Ursin H.
Expectancies, socioeconomic status, and self-rated health: use of the simplified TOMCATS
Questionnaire. Int J Behav Med 2013;20(2):242-51.

128. Kristenson M, Eriksen HR, Sluiter JK, Starke D, Ursin H. Psychobiological
mechanisms of socioeconomic differences in health. Social Science & Medicine
2004;58(8):1511-22.

129. Eriksen HR, Ursin H. Social inequalities in health: Biological, cognitive and learning
theory perspectives. Nor J Epidemiol 2002;12(1):33-8

130. Robroek SJ, van Lenthe FJ, Burdorf A. The role of lifestyle, health, and work in
educational inequalities in sick leave and productivity loss at work. Int Arch Occup Environ
Health 2013;86(6):619-27.

131. Nordstrom K, Ekberg K, Hemmingsson T, Johansson G. Sick leave and the impact of
job-to-job mobility on the likelihood of remaining on the labour market-a longitudinal
Swedish register study. BMC Public Health 2014;14:305.

132. St. meld. nr. 39 for 1991-92. Attferingsmeldingen.
https://www.stortinget.no/nn/Saker-0g-
publikasjoner/Stortingsforhandlingar/Lesevisning/?p=1991-
92&paid=3&wid=c&psid=DIVL249&pgid=c_0145 [cited 2016 22.01].

133. Scheel IB, Hagen KB, Oxman AD. Active sick leave for patients with back pain: all the
players onside, but still no action. Spine 2002;27(6):654-9.

134. Regjeringen.no. Ot.prp. nr. 48 (2003-2004)
https://www.regjeringen.no/no/dokumenter/otprp-nr-48-2003-2004-/id177518/ [cited 2016
22.01].

135. Regjeringen.no. Tiltak for & redusere sykefraveeret. Sykefravaersutvalgets rapport 2006.
https://www.regjeringen.no/globalassets/upload/kilde/nyh/2006/0099/ddd/pdfv/297065-
sykefravaersutvrapport.pdf [cited 2016 22.01].

136. Regjeringen.no. Raskere tilbake.
https://www.regjeringen.no/no/tema/arbeidsliv/arbeidsmiljo-0g-
sikkerhet/inkluderende_arbeidsliv/raskere-tilbake/id575813/ [cited 2016 22.01].



https://www.stortinget.no/nn/Saker-og-publikasjoner/Stortingsforhandlingar/Lesevisning/?p=1991-92&paid=3&wid=c&psid=DIVL249&pgid=c_0145
https://www.stortinget.no/nn/Saker-og-publikasjoner/Stortingsforhandlingar/Lesevisning/?p=1991-92&paid=3&wid=c&psid=DIVL249&pgid=c_0145
https://www.stortinget.no/nn/Saker-og-publikasjoner/Stortingsforhandlingar/Lesevisning/?p=1991-92&paid=3&wid=c&psid=DIVL249&pgid=c_0145
https://www.regjeringen.no/no/dokumenter/otprp-nr-48-2003-2004-/id177518/
https://www.regjeringen.no/globalassets/upload/kilde/nyh/2006/0099/ddd/pdfv/297065-sykefravaersutvrapport.pdf
https://www.regjeringen.no/globalassets/upload/kilde/nyh/2006/0099/ddd/pdfv/297065-sykefravaersutvrapport.pdf
https://www.regjeringen.no/no/tema/arbeidsliv/arbeidsmiljo-og-sikkerhet/inkluderende_arbeidsliv/raskere-tilbake/id575813/
https://www.regjeringen.no/no/tema/arbeidsliv/arbeidsmiljo-og-sikkerhet/inkluderende_arbeidsliv/raskere-tilbake/id575813/

101

137. Regjeringen.no. Ekspertgrupperapport 2010.
https://www.regjeringen.no/no/tema/arbeidsliv/arbeidsmiljo-o0g-
sikkerhet/inkluderende_arbeidsliv/ia-tidligere-avtaleperioder/inkluderende-arbeidsliv.-
avtaleperioden-2010-2013/Rapport-om--tiltak-for-reduksjon-i-sykefravaret/id592754/
[cited 2016 22.01].

138. Regjeringen.no. Ekspertgrupperapport 2015.
https://www.regjeringen.no/no/aktuelt/ekspertgruppens-forslag-til-et-bedre-nav/id2404844/
[cited 2016 22.01].

139. Odeen M, Ihlebzek C, Indahl A, Wormgoor ME, Lie SA, Eriksen HR. Effect of peer-
based low back pain information and reassurance at the workplace on sick leave: a cluster
randomized trial. J Occup Rehabil 2013;23(2):209-19.

140. Aakvik A, Holmas TH, Kjerstad E. Prioritization and the elusive effect on welfare — a
Norwegian health care reform revisited. Soc Sci Med 2015;128:290-300.

141. Rueda S, Chambers L, Wilson M, Mustard C, Rourke SB, Bayoumi A, et al.
Association of returning to work with better health in working-aged adults: a systematic
review. Am J Public Health 2012;102(3):541-56.

142. van der Noordt M, 1Jzelenberg H, Droomers M, Proper KI. Health effects of
employment: a systematic review of prospective studies. Occup Environ Med
2014;71(10):730-6.

143. Magnussen LH, Strand LI, Skouen JS, Eriksen HR. Motivating disability pensioners
with back pain to return to work - a randomized controlled trial. J Rehabil Med
2007;39(1):81-7.

144. Magnussen LH, Strand LI, Skouen JS, Eriksen HR. Long-term follow-up of disability
pensioners having musculoskeletal disorders. BMC Public Health 2009;9:407.

145. Flach PA. Sick leave management beyond return to work. Thesis, 2014.
ISBN 978-90-367-6787-3.

146. Isaksson Ro KE, Tyssen R, Gude T, Aasland OG. Will sick leave after a counselling
intervention prevent later burnout? A 3-year follow-up study of Norwegian doctors. Scand J
Public Health 2012;40(3):278-85.

147. Aronsson G, Gustafsson K, Dallner M. Sick but yet at work. An empirical study of
sickness presenteeism. J Epidemiol Community Health 2000;54(7):502-9.

148. Vingard E, Alexanderson K, Norlund A. Swedish Council on Technology Assessment
in Health Care (SBU). Chapter 10. Sickness presence. Scand J Public Health Suppl
2004;63:216-21.

149. Ekberg K, Wahlin C, Persson J, Bernfort L, Oberg B. Early and late return to work after
sick leave: Predictors in a cohort of sick-listed individuals with common mental
disorders. J Occup Rehabil 2015;25(3):627-37.


https://www.regjeringen.no/no/tema/arbeidsliv/arbeidsmiljo-og-sikkerhet/inkluderende_arbeidsliv/ia-tidligere-avtaleperioder/inkluderende-arbeidsliv.-avtaleperioden-2010-2013/Rapport-om--tiltak-for-reduksjon-i-sykefravaret/id592754/
https://www.regjeringen.no/no/tema/arbeidsliv/arbeidsmiljo-og-sikkerhet/inkluderende_arbeidsliv/ia-tidligere-avtaleperioder/inkluderende-arbeidsliv.-avtaleperioden-2010-2013/Rapport-om--tiltak-for-reduksjon-i-sykefravaret/id592754/
https://www.regjeringen.no/no/tema/arbeidsliv/arbeidsmiljo-og-sikkerhet/inkluderende_arbeidsliv/ia-tidligere-avtaleperioder/inkluderende-arbeidsliv.-avtaleperioden-2010-2013/Rapport-om--tiltak-for-reduksjon-i-sykefravaret/id592754/
https://www.regjeringen.no/no/aktuelt/ekspertgruppens-forslag-til-et-bedre-nav/id2404844/

102

150. Taloyan M, Aronsson G, Leineweber C, Magnusson HL, Alexanderson K, Westerlund
H. Sickness presenteeism predicts suboptimal self-rated health and sickness absence: a
nationally representative study of the Swedish working population. PLoS One
2012;7(9):e44721.

151. Marklund S, Aronsson G, Johansen V, Solheim LV. Previous sickness presence among
long-term sick-listed in Norway and Sweden: A retrospective study of prevalence and self-
reported reasons. Int J Soc Welfare 2015;24(4):376-87.

152. Hansen CD, Andersen JH. Sick at work - a risk factor for long-term sickness absence at
a later date? J Epidemiol Community Health 2009;63(5):397-402.

153. Kausto J, Miranda H, Martimo KP, Viikari-Juntura E. Partial sick leave-review of its
use, effects and feasibility in the Nordic countries. Scand J Work Environ Health
2008;34(4):239-49.

154. Andren D, Svensson M. Part-time sick leave as a treatment method for individuals with
musculoskeletal disorders. J Occup Rehabil 2012;22(3):418-26.

155. @yeflaten I, Midtgarden 1J, Maeland S, Eriksen HR, Magnussen LH. Functioning,
coping and work status three years after participating in an interdisciplinary, occupational
rehabilitation program. Scand J Public Health 2014;42(5):425-33.

156. Hegelund J, Holm A, Mclintosh J. Does graded return-to-work improve sick-listed
workers' chance of returning to regular working hours? J Health Econ 2010;29(1):158-69.

157. Viikari-Juntura E, Kausto J, Shiri R, Kaila-Kangas L, Takala EP, Karppinen J, et al.
Return to work after early part-time sick leave due to musculoskeletal disorders: a
randomized controlled trial. Scand J Work Environ Health 2012;38(2):134-43.

158. Noordik E, van der Klink JJ, Geskus RB, de Boer MR, van Dijk FJH, Nieuwenhuijsen
K. Effectiveness of an exposure-based return-to-work program for workers on sick leave due
to common mental disorders: a cluster-randomized controlled trial. Scand J Work Environ
Health. 2013;39(2):144-54.

159. Schultz 1Z, Gatchel RJ. Research and practice directions in risk for disability prediction
and early intervention. In: Schultz 1Z, Gatchel RJ, editor. Handbook of complex
occupational disability claims. New York: Springer; 2005. p. 523-51.

160. Tveito TH, Halvorsen A, Lauvalien JV, Eriksen HR. Room for everyone in working
life? 10% of the employees — 82% of the sickness leave. Nor J Epidemiol 2002;12(1):63-68.

161. Brage S, Kann IC, Thune O. Er det slik at fa individer star for det meste av
sykefraveeret? Arbeid og velferd 2013;3:49-55.

162. WHO. World report on disability. Geneva: World Bank; 2011.
http://www.who.int/disabilities/world_report/2011/en/ [cited 2016 22.01].



http://www.who.int/disabilities/world_report/2011/en/

103

163. Helse og omsorgsdepartementet. Forskrift om habilitering og rehabilitering, individuell
plan og koordinator (Regulations on habilitation and rehabilitation, individual plan and
coordinator). 2011. http://lovdata.no/dokument/SF/forskrift/2011-12-16-1256

[cited 2016 22.01].

164. Escorpizo R, Reneman MF, Ekholm J, Fritz J, Krupa T, Marnetoft SU, et al. A
conceptual definition of vocational rehabilitation based on the ICF: building a shared global
model. J Occup Rehabil 2011;21(2):126-33.

165. Finger ME, Escorpizo R, Glassel A, Gmunder HP, Luckenkemper M, Chan C, et al.
ICF Core Set for vocational rehabilitation: results of an international consensus conference.
Disabil Rehabil 2012;34(5):429-38.

166. Sullivan MJ, Feuerstein M, Gatchel R, Linton SJ, Pransky G. Integrating psychosocial
and behavioral interventions to achieve optimal rehabilitation outcomes. J Occup Rehabil
2005;15(4):475-89.

167. Schultz 1Z, Crook J, Fraser K, Joy PW. Models of diagnosis and rehabilitation in
musculoskeletal pain-related occupational disability. J Occup Rehabil 2000;10(4):271-93.

168. Waddell G, Burton AK. Concepts of rehabilitation for the management of low back
pain. Best Pract Res Clin Rheumatol 2005;19(4):655-70.

169. Mortensen OS, Hviid Andersen J, Ektor-Andersen J, Eriksen HR, Fallentin N, Frost P,
et al. Hvidbog om sygefraveer og tilbagevenden til arbejde ved muskel- og skeletbesveer.
Arsager og handlemuligheder. Det nationale forskningscenter for arbejdsmiljg. 2008.

ISBN 978-87-7904-189-9.

170. Burton AK, Balague F, Cardon G, Eriksen HR, Henrotin Y, Lahad A, et al. Chapter 2.
European guidelines for prevention in low back pain: November 2004. Eur Spine J Suppl 2,
2006;15:136-68.

171. Gatchel RJ, McGeary DD, McGeary CA, Lippe B. Interdisciplinary chronic pain
management: past, present, and future. Am Psychol 2014;69(2):119-30.

172. Helsedirektoratet. Rehabilitering i spesialisthelsetjenesten 2011. Rapport 1S-2067 2013.
ISBN 978-82-8081-286-5.

173. Hillage J, Rick J, Pilgrim H, Carroll C, Booth A. Review of the effectiveness and cost
effectiveness of interventions, strategies, programmes, and policies to reduce the number of
employees who move from short-term to long-term sickness absence and to help employees
on long-term sickness absence return to work. National Institute for Health and Clinical
Excellence. Document 4, 2008.
http://www.employment-studies.co.uk/resource/review-effectiveness-cost-effectiveness-
interventions-strategies-programmes-policies-reduce [cited 2016 22.01].

174. Norlund A, Ropponen A, Alexanderson K. Multidisciplinary interventions: review of
studies of return to work after rehabilitation for low back pain. J Rehabil Med
2009;41(3):115-21.


http://lovdata.no/dokument/SF/forskrift/2011-12-16-1256
http://www.employment-studies.co.uk/resource/review-effectiveness-cost-effectiveness-interventions-strategies-programmes-policies-reduce
http://www.employment-studies.co.uk/resource/review-effectiveness-cost-effectiveness-interventions-strategies-programmes-policies-reduce

104

175. Jensen C, Jensen OK, Christiansen DH, Nielsen CV. One-year follow-up in employees
sick-listed because of low back pain: randomized clinical trial comparing multidisciplinary
and brief intervention. Spine (Phila Pa 1976 ) 2011;36(15):1180-9.

176. Indahl A, Haldorsen EH, Holm S, Reikeras O, Ursin H. Five-year follow-up study of a
controlled clinical trial using light mobilization and an informative approach to low back
pain. Spine 1998;23:2625-30.

177. Meijer EM, Sluiter JK, Frings-Dresen MH. Evaluation of effective return-to-work
treatment programs for sick-listed patients with non-specific musculoskeletal complaints: a
systematic review. Int Arch Occup Environ Health 2005;78(7):523-32.

178. Kamper SJ, Apeldoorn AT, Chiarotto A, Smeets RJ, Ostelo RW, Guzman J, van Tulder
MW. Multidisciplinary biopsychosocial rehabilitation for chronic low back pain: Cochrane
systematic review and meta-analysis. BMJ 2015;350:h444.

179. Myhre K, Marchand GH, Leivseth G, Keller A, Bautz-Holter E, Sandvik L, et al. The
effect of work-focused rehabilitation among patients with neck and back pain: a randomized
controlled trial. Spine (Phila Pa 1976 ) 2014;39(24):1999-2006.

180. Holm L, Torgén M, Hansson AS, Runeson R, Josephson M, Helgesson M, Vingard E.
Atergang i arbete efter sjukskrivning for rérelseorganens sjukdomar och lattare psykisk
ohdlsa — en systematisk kunskapssammanstallning om effekten av interventioner,
rehabilitering och exponeringar pa arbetet. Goteborgs universitet. Arbete och Halsa
2010;44(3).

181. Staal JB, De Rijk A, Houkes I, Heymans MW. Clinical interventions to reduce work
disability in workers with musculoekeltale disorders or mental health problems. In: Loisel P,
Anema JR, editor. Handbook of work disability, prevention and management. New York:
Springer; 2013. p. 317-34.

182. Nieuwenhuijsen K, Faber B, Verbeek JH, Neumeyer-Gromen A, Hees HL, Verhoeven
AC, et al. Interventions to improve return to work in depressed people. Cochrane Database
Syst Rev 2014;12:CD006237.

183. Briand C, Durand MJ, St-Arnaud L, Corbiere M. Work and mental health: learning
from return-to-work rehabilitation programs designed for workers with musculoskeletal
disorders. Int J Law Psychiatry 2007;30(4-5):444-57.

184. Costa-Black KM. Core components of return-to work interventions. In: Loisel P,
Anema JR, editor. Handbook of Work Disability. New York: Springer; 2013. p. 427-40.

185. Carroll C, Rick J, Pilgrim H, Cameron J, Hillage J. Workplace involvement improves
return to work rates among employees with back pain on long-term sick leave: a systematic
review of the effectiveness and cost-effectiveness of interventions. Disabil Rehabil
2010;32(8):607-21.

186. Schandelmaier S, Ebrahim S, Burkhardt SC, De Boer WE, Zumbrunn T, Guyatt GH, et
al. Return to work coordination programmes for work disability: a meta-analysis of
randomised controlled trials. PLoS One 2012;7(11):e49760.



105

187. Shaw W, Hong QN, Pransky G, Loisel P. A literature review describing the role of
return-to-work coordinators in trial programs and interventions designed to prevent
workplace disability. J Occup Rehabil 2008;18(1):2-15.

188. Tompa E, de OC, Dolinschi R, Irvin E. A systematic review of disability management
interventions with economic evaluations. J Occup Rehabil 2008;18(1):16-26.

189. Lie SA, Eriksen HR, Ursin H, Hagen EM. A multi-state model for sick-leave data
applied to a randomized control trial study of low back pain. Scand J Public Health
2008;36(3):279-83.

190. Brage S, Kann IC, Nossen JP. Gradert sykmelding. NAV-rapport 2013:2.

191. Ose SO, Kaspersen SL, Reve SH, Mandal R, Jensberg H, Lippestad J. Sykefraveer —
gradering og tilrettelegging. Rapport A22 397. Trondheim: SINTEF 2012.

192. Kausto J, Virta L, Luukkonen R, Viikari-Juntura E. Associations between partial
sickness benefit and disability pensions: initial findings of a Finnish nationwide register
study. BMC Public Health 2010;10:361.

193. Josephson M, Heijbel B, Voss M, Alfredsson L, Vingard E. Influence of self-reported
work conditions and health on full, partial and no return to work after long-term sickness
absence. Scand J Work Environ Health 2008;34(6):430-7.

194. Biering K, Hjollund NH, Lund T. Methods in measuring return to work: a comparison
of measures of return to work following treatment of coronary heart disease. J Occup
Rehabil 2013;23(3):400-5.

195. Borg K, Goine H, Sdderberg E, Marnetoft SU, Alexanderson K. Comparison of seven
measures of sickness absence based on data from three counties in Sweden. Work
2006;26(4):421-8.

196. Pedersen J, Bjorner JB, Burr H, Christensen KB. Transitions between sickness absence,
work, unemployment, and disability in Denmark 2004-2008. Scand J Work Environ Health
2012;38:516-26.

197. Gran JM, Lie SA, Oyeflaten I, Borgan O, Aalen OO. Causal inference in multi-state
models-sickness absence and work for 1145 participants after work rehabilitation. BMC
Public Health 2015;15:1082.

198. Bultmann U, Franche RL, Hogg-Johnson S, Cote P, Lee H, Severin C, et al. Health
status, work limitations, and return-to-work trajectories in injured workers with
musculoskeletal disorders. Qual Life Res 2007;16(7):1167-78.

199. Franche RL, Cullen K, Clarke J, Irvin E, Sinclair S, Frank J. Workplace-based return-
to-work interventions: a systematic review of the quantitative literature. J Occup Rehabil
2005;15(4):607-31.



106

200. Lotters F, Meerding WJ, Burdorf A. Reduced productivity after sickness absence due to
musculoskeletal disorders and its relation to health outcomes. Scand J Work Environ Health
2005;31(5):367-74.

201. Dekkers-Sanchez PM, Wind H, Sluiter JK, Hw Frings-Dresen MH. What promotes
sustained return to work of employees on long-term sick leave? Perspectives of vocational
rehabilitation professionals. Scand J Work Environ Health 2011;37(6):481-93.

202. Fredriksson K, Toomingas A, Torgen M, Thorbjornsson CB, Kilbom A. Validity and
reliability of self-reported retrospectively collected data on sick leave related to
musculoskeletal diseases. Scand J Work Environ Health 1998;24(5):425-31.

203. Ferrie JE, Kivimaki M, Head J, Shipley MJ, Vahtera J, Marmot MG. A comparison of
self-reported sickness absence with absences recorded in employers' registers: evidence from
the Whitehall 11 study. Occup Environ Med 2005;62(2):74-9.

204. Voss M, Stark S, Alfredsson L, Vingard E, Josephson M. Comparisons of self-reported
and register data on sickness absence among public employees in Sweden. Occup Environ
Med 2008;65(1):61-7.

205. @yeflaten I, Lie SA, Ihlebak C, Brage S, Eriksen HR. Comparison of self-reported and
register data on sickness absence among Norwegian patients participating in an occupational
rehabilitation program. Nor J Epidemiol 2009;19(2):103-14.

206. Severens JL, Mulder J, Laheij RJ, Verbeek AL. Precision and accuracy in measuring
absence from work as a basis for calculating productivity costs in The Netherlands. Soc Sci
Med 2000;51(2):243-49.

207. van Poppel MN, de Vet HC, Koes BW, Smid T, Bouter LM. Measuring sick leave: a
comparison of self- reported data on sick leave and data from company records. Occup Med
(Lond) 2002;52(8):485-90.

208. Schultz 1Z, Stowell AW, Feuerstein M, Gatchel RJ. Models of return to work for
musculoskeletal disorders. J Occup Rehabil 2007;17(2):327-52.

209. WHO. Towards a common language for functioning, disability and health. ICF.
Geneva: World Health Organization; 2002.
http://www.who.int/classifications/icf/training/icfbeginnersguide.pdf [cited 2016 23.01].

210. Heerkens Y, Engels J, Kuiper C, Van der Gulden J, Oostendorp R. The use of the ICF
to describe work related factors influencing the health of employees. Disabil Rehabil
2004;26(17):1060-6.

211. Sanderson K, Nicholson J, Graves N, Tilse E, Oldenburg B. Mental health in the
workplace: using the ICF to model the prospective associations between symptoms,
activities, participation and environmental factors. Disabil Rehabil 2008;30(17):1289-97.

212. @steras N, Brage S, Garratt A, Benth JS, Natvig B, Gulbrandsen P. Functional ability in
a population: normative survey data and reliability for the ICF based Norwegian Function
Assessment Scale. BMC Public Health 2007;7:278.


http://www.who.int/classifications/icf/training/icfbeginnersguide.pdf

107

213. Cerniauskaite M, Quintas R, Boldt C, Raggi A, Cieza A, Bickenbach JE, et al.
Systematic literature review on ICF from 2001 to 2009: its use, implementation and
operationalisation. Disabil Rehabil 2011;33(4):281-309.

214. Dahl TH. International classification of functioning, disability and health: an
introduction and discussion of its potential impact on rehabilitation services and research. J
Rehabil Med 2002;34(5):201-4.

215. Glanz K, Rimer B, Viswanath K. Theory, research, and practice in health behavior and
health education. In: Glanz K, Rimer B, Viswanath K, editor. Health behavior and health
education. Theory, research, and practice. San Francisco, CA: Jossey-Bass; 2008. p. 23-40.

216. Glanz K. Using theory in research and practice. In: Glanz K, Rimer B, Viswanath K,
editor. Health behavior and health education. Theory, research, and practice. San Francisco,
CA: Jossey-Bass; 2008. p. 405-35

217. Ursin H, Eriksen HR. The cognitive activation theory of stress.
Psychoneuroendocrinology 2004;29(5):567-92.

218. Reme SE, Eriksen HR, Ursin H. Cognitive activation theory of stress—how are
individual experiences mediated into biological systems? SIWEH Suppl 2008;(6):177-83.

219. Overmier JB. Sensitization, conditioning, and learning: can they help us understand
somatization and disability? Scand J Psychol 2002;43(2):105-12.

220. Levine S, Ursin H. What is stress? In: Brown MR, Koob GF, Rivier C. editor. Stress:
Neurobiology and Neuroendocrinology. New York: Marcel Dekker, Inc; 1991. p. 3-21.

221. Brosschot JF. Cognitive-emotional sensitization and somatic health complaints. Scand J
Psychol 2002;43(2):113-21.

222. Pincus T, Morley S. Cognitive-processing bias in chronic pain: a review and
integration. Psychol Bull 2001;127(5):599-617.

223. Mathews A, MacLeod C. Cognitive vulnerability to emotional disorders. Annu Rev
Clin Psychol 2005;1:167-95.

224. Ursin H, Eriksen HR. Sensitization, subjective health complaints, and sustained arousal.
Ann NY Acad Sci 2001;933:119-29.

225. Penley JA, Tomaka J, Wiebe JS. The association of coping to physical and
psychological health outcomes: a meta-analytic review. J Behav Med 2002;25(6):551-603.

226. Odeen M, Kristenen LO, Ursin H. Coping and return to work: Measurement and
theoretical issues. Nor J Epidemiol 2009;19(2):173-8.

227. Bandura A. Self-efficacy: toward a unifying theory of behavioral change. Psychol Rev
1977;84(2):191-215.

228. Lazarus RS, Folkman S. Stress, appraisal, and coping. New York: Springer, 1984.



108

229. Schreurs PJG, van de Willige G, Brosschot JF, et al. The Utrecht coping list: UCL.
Dealing with problems and events. Utrecht: Swets en Zeitlinger, 1993 (in Dutch).

230. Eriksen HR, OIff M, Ursin H. The CODE: A revised battery for coping and defence and
its relations to subjective health. Scand J Psychol 1997;38:175-82.

231. Folkman S, Lazarus RS. If it changes it must be a process: study of emotion and coping
during three stages of a college examination. J Pers Soc Psychol 1985;48(1):150-70.

232. Lazarus RS, Folkman S. Transactional theory and research on emotions and coping. Eur
J Personality 1987;1:141-609.

233. Lazarus RS. Coping Theory and Research: Past, present, and future. Psychosom Med
1993;55:234-47.

234. Scheier MF, Weintraub JK, Carver CS. Coping with stress: divergent strategies of
optimists and pessimists. J Pers Soc Psychol 1986;51(6):1257-64.

235. Bandura A. Self-efficacy. The Exercise of Control. New York: W.H. Freeman and
Company; 1997: 3-610.

236. Bandura A. Social cognitive theory: An agentic perspective. Annu Rev Psychol
2001;52:1-26

237. Bandura A. Guide for constructing self-efficacy scales. In: Pajares F, Urdan T, editor.
Self-efficacy beliefs of adolescents, Greenwich, CT: Information Age Publishing; 2006. p.
307-37.

238. Schwarzer R, Jerusalem M. Generalized Self-Efficacy scale. In: Measures in health
psychology: A user's portfolio. Causal and control beliefs, J. Weinman & S. Wright, editor.
NFER-NELSON, Windsor, UK; 1995. p. 35-7.

239. Rgysamb E, Schwarzer R, Jerusalem M. Norwegian Version of the General Perceived
Self-Efficacy Scale. 1998. http://userpage.fu-berlin.de/~health/norway.htm [cited 2016
23.01].

240. Schwarzer R, Bassler J, Kwiatek P, Schroder K, Zhang JX. The assessment of
optimistic self-beliefs: Comparison of the German, Spanish, and Chinese versions of the
General Self-efficacy Scale. Appl Psychol-Int Rev 1997;46(1):69-88.

241. Scholz U, Dona BG, Sud S, Schwarzer R. Is general self-efficacy a universal construct?
Psychometric findings from 25 Countries. Eur Journal Psychol Assess 2002;18(3):242-51.

242. Labriola M, Lund T, Christensen KB, Albertsen K, Bultmann U, Jensen JN, Villadsen
E. Does self-efficacy predict return-to-work after sickness absence? A prospective study
among 930 employees with sickness absence for three weeks or more Work 2007;29:233-38.

243. D'Amato A, Zijlstra F. Toward a climate for work resumption: the nonmedical
determinants of return to work. J Occup Environ Med 2010;52(1):67-80.


http://userpage.fu-berlin.de/~health/norway.htm

109

244. Franche RL, Krause N. Readiness for return to work following injury or illness:
conceptualizing the interpersonal impact of health care, workplace, and insurance factors. J
Occup Rehabil 2002;12(4):233-56.

245. Salanova m, Peir6 JM, Schaufeli WB. Self-efficacy specificity and burnout among
information technology workers: An extension of the job demand-control model. Eur J Work
Organ Psy 2002;11(1):1-25.

246. Petrie KJ, Jago LA, Devcich DA. The role of illness perceptions in patients with
medical conditions. Curr Opin Psychiatry 2007;20(2):163-7.

247. Leventhal H, Leventhal EA, Contrada RJ. Self-regulation, health, and behavior: A
perceptual-cognitive approach Psychology & Health 1998;13:717-33.

248. Leventhal H, Nerenz DR, Steele DJ. IlIness representations and coping with health
threats. In Baum A, Taylor SE, Singer JE, editor. Handbook of Psychology and Health.
Volume IV: Social Psychological Aspects of Health; 1984. p. 219-52.

249. Petrie KJ, Weinman J. Why illness perceptions matter. Clin Med 2006;6(6):536-9.

250. Leventhal H, Benyamini Y, Brownlee S, Diefenbach M, Leventhal EA, Patrick-Miller

L, Robitaille C. IlIness representations: Theoretical foundations. In: Weinman JA, Petrie KJ,
editor. Perceptions of Health and IlIness. Amsterdam: Harwood Academic Publishers; 1997.
p. 19-47.

251. Petrie KJ, Weinman J. Patients' Perceptions of Their Iliness: The Dynamo of Volition in
Health Care Current Directions in Psychological Science 2012;21:60-5.

252. Weinman J, Petrie KJ, Moss-Morris R, Horne R. The illness perception questionaire: A
new method for assessing the cognitive representations of Iliness. Psychol Health
1996;11:431-45.

253. Moss-Morris R, Weinman J, Petrie KJ, Horne R, Cameron LD, Buick D. The Revised
Iliness Perception Questionnaire (IPQ-R). Psychology and Health 2002;17:1-16.

254. Sivertsen B, Hysing M. The revised illness perception questionnaire (IPQ-R). Tidsskrift
for Norsk Psykologforening 2004;41:303-4.

255. Weinman J, Petrie KJ. Illness perceptions: a new paradigm for psychosomatics? J
Psychosom Res 1997;42(2):113-6.

256. Hoving JL, van der Meer M, Volkova AY, Frings-Dresen MH. IlIness perceptions and
work participation: a systematic review. Int Arch Occup Environ Health 2010;83(6):595-
605.

257. Petrie KJ, Weinman J, Sharpe N, Buckley J. Role of patients' view of their illness in
predicting return to work and functioning after myocardial infarction: longitudinal study.
BMJ 1996;11;312(7040):1191-4.



110

258. Hagger MS, Orbell S. A meta-analytic review of the common-sense model of illness
representations. Psychology & Health 2003;18:141-84.

259. Foster NE, Bishop A, Thomas E, Main C, Horne R, Weinman J, Hay E. llIness
perceptions of low back pain patients in primary care: what are they, do they change and are
they associated with outcome? Pain 2008;136:177-87.

260. Vlaeyen JW, Linton SJ. Fear-avoidance and its consequences in chronic
musculoskeletal pain: a state of the art. Pain 2000;85(3):317-32.

261. Leeuw M, Goossens ME, Linton SJ, Crombez G, Boersma K, Vlaeyen JW. The fear-
avoidance model of musculoskeletal pain: current state of scientific evidence. J Behav Med
2007;30(1):77-94.

262. Lethem J, Slade PD, Troup JD, Bentley G. Outline of a Fear-Avoidance Model of
exaggerated pain perception-1. Behav Res Ther 1983;21(4):401-8.

263. Linton SJ, Shaw WS. Impact of psychological factors in the experience of pain. Phys
Ther 2011;91(5):700-11.

264. Bailey KM, Carleton RN, Vlaeyen JW, Asmundson GJ. Treatments addressing pain-
related fear and anxiety in patients with chronic musculoskeletal pain: a preliminary review.
Cogn Behav Ther 2010;39(1):46-63.

265. Waddell G, Newton M, Henderson I, Somerville D, Main CJ. A Fear-Avoidance
Beliefs Questionnaire (FABQ) and the role of fear-avoidance beliefs in chronic low back
pain and disability. Pain 1993;52(2):157-68.

266. Gatchel RJ, Peng YB, Peters ML, Fuchs PN, Turk DC. The biopsychosocial approach
to chronic pain: scientific advances and future directions. Psychol Bull 2007;133(4):581-624.

267. Wertli MM, Rasmussen-Barr E, Weiser S, Bachmann LM, Brunner F. The role of fear
avoidance beliefs as a prognostic factor for outcome in patients with nonspecific low back
pain: a systematic review. Spine J 2014;14(5):816-36.

268. lles RA, Davidson M, Taylor NF. Psychosocial predictors of failure to return to work in
non-chronic non-specific low back pain: a systematic review. Occup Environ Med
2008;65(8):507-17.

269. Waddell G, Burton AK, Main CJ. Screening to identify people at risk of long-term
incapacity for work. A conceptual and scientific review. Royal Society of Medicine Press
Ltd, 2003.

270. Vlaeyen JW, Linton SJ. Fear-avoidance model of chronic musculoskeletal pain: 12
years on. Pain 2012;153(6):1144-7.

271. Gheldof EL, Vinck J, Van den Bussche E, Vlaeyen JW, Hidding A, Crombez G. Pain
and pain-related fear are associated with functional and social disability in an occupational
setting: evidence of mediation by pain-related fear. Eur J Pain 2006;10(6):513-25.



111

272. Crombez G, Eccleston C, Van DS, Vlaeyen JW, Karoly P. Fear-avoidance model of
chronic pain: the next generation. Clin J Pain 2012;28(6):475-83.

273. Grotle M, Brox JI, Vollestad NK. Reliability, validity and responsiveness of the fear-
avoidance beliefs questionnaire: methodological aspects of the Norwegian version. J
Rehabil Med 2006;38(6):346-53.

274. Brage S, Fleten N, Knudsrgd OG, Reiso H, Ryen A. Norwegian Functional Scale —a
new instrument in sickness certification and disability assessments. Tidsskr Nor Laegeforen
2004;124:2472-4.

275. Pearlin LI, Schooler C. The structure of coping. J Health Soc Behav 1978;19(1):2-21.

276. Pearlin LI, Lieberman MA, Menaghan EG, Mullan JT. The stress process. J Health Soc
Behav 1981;22:337-56.

277. Everson SA, Goldberg DE, Kaplan GA, Cohen RD, Pukkala E, Tuomilehto J, Salonen
JT. Hopelessness and risk of mortality and incidence of myocardial infarction and cancer.
Psychosom Med 1996;58:113-21.

278. Directorate of Labour. Yrkesklassifisering. [Work Classification.] Oslo:
Arbeidsdirektoratet, 1995.

279. lhlebazk C, Eriksen HR. Occupational and social variation in subjective health
complaints. Occup Med (Lond) 2003;53(4):270-8.

280. Kline RB. Principles and practices of of structural equation modeling, 3rd ed. New
York: Guilford press, 2011.

281. Brown TA. Confirmatory factor analysis for applied research. New York: Guilford
press, 2006.

282. Byrne BM, Shavelson RJ, Muthén BO. Testing for the equivalence of factor covariance
and mean structures: The issue of partial measurement invariance. Psychological Bulletin,
1989;105:456-66.

283. Muthén LK, Muthén BO. (1998-2012). Mplus users guide. 7th ed. Los Angeles, CA:
Muthén & Muthén.

284. Byrne BM. Structural Equation Modeling with Mplus: Basic Concepts, Applications,
and Programming (Multivariate Applications Series). New York/London: Routledge; 2011.

285. World medical association declaration of Helsinki. Ethical principles for medical
research involving human subjects. The Jama-J Am Med Assoc 2013;310(20):2191-94.

286. Roelen CA, Norder G, Koopmans PC, van RW, van der Klink JJ, Bultmann U.
Employees sick-listed with mental disorders: who returns to work and when? J Occup
Rehabil 2012;22(3):409-17.



112

287. Knudsen AK, Overland S, Hotopf M, Mykletun A. Lost working years due to mental
disorders: an analysis of the Norwegian disability pension registry. PLoS One
2012;7(8):e42567.

288. Nystuen P, Hagen KB, Herrin J. Mental health problems as a cause of long-term sick
leave in the Norwegian workforce. Scand J Public Health 2001;29(3):175-82.

289. Galaasen AM, Bruusgaard D, Claussen B. Excluded from social security: rejections of
disability pension applications in Norway 1998-2004. Scand J Public Health
2012;40(2):142-9.

290. Wahlin C, Ekberg K, Persson J, Bernfort L, Oberg B. Association between clinical and
work-related interventions and return-to-work for patients with musculoskeletal or mental
disorders. J Rehabil Med 2012;44(4):355-62.

291. Bruusgaard D, Tschudi-Madsen H, Ihlebaek C, Kamaleri Y, Natvig B. Symptom load
and functional status: results from the Ullensaker population study. BMC Public Health
2012;12:1085.

292. Hartvigsen J, Natvig B, Ferreira M. Is it all about a pain in the back? Best Pract Res
Clin Rheumatol 2013;27(5):613-23.

293. Broersen JP, Mulders HP, Schellart AJ, van der Beek AJ. The identification of job
opportunities for severely disabled sick-listed employees. BMC Public Health 2012;12:156.

294. Grotle M, Vgllestad NK, Veiergd MB, Brox JlI. Fear-avoidance beliefs and distress in
relation to disability in acute and chronic low back pain. Pain. 2004;112(3):343-52.

295. Myhre K, Roe C, Marchand GH, Keller A, Bautz-Holter E, Leivseth G, et al. Fear-
avoidance beliefs associated with perceived psychological and social factors at work among
patients with neck and back pain: a cross-sectional multicentre study. BMC Musculoskelet
Disord 2013;14:329.

296. Theorell T, Westerlund H, Alfredsson L, Oxenstierna G. Coping with critical life events
and lack of control - the exertion of control. Psychoneuroendocrinology 2005;30(10):1027-
32.

297. Marchand GH, Myhre K, Leivseth G, Sandvik L, Lau B, Bautz-Holter E, et al. Change
in pain, disability and influence of fear-avoidance in a work-focused intervention on neck
and back pain: a randomized controlled trial. BMC Musculoskelet Disord 2015;16:94.

298. McEwen BS, Gianaros PJ. Central role of the brain in stress and adaptation: links to
socioeconomic status, health, and disease. Ann N 'Y Acad Sci 2010;1186:190-222.

299. Besen E, Young AE, Shaw WS. Returning to work following low back pain: towards a
model of individual psychosocial factors. J Occup Rehabil 2015;25(1):25-37.

300. van Rhenen W, Schaufeli WB, van Dijk FJ, Blonk RW. Coping and sickness absence.
Int Arch Occup Environ Health 2008;81(4):461-72.



113

301. Brouwer S, Amick BC, Ill, Lee H, Franche RL, Hogg-Johnson S. The Predictive
Validity of the Return-to-Work Self-Efficacy Scale for Return-to-Work Outcomes in
Claimants with Musculoskeletal Disorders. J Occup Rehabil 2015;25(4):725-32.

302. Mondloch MV, Cole DC and Frank JW. Does how you do depend on how you think
you’ll do? A systematic review of the evidence for a relation between patients’ recovery
expectations and health outcomes. Can Med Assoc J 2001;165(2):174-9.

303. Lewvik C, Shaw WS, Overland S, Reme SE. Expectations and illness perceptions as
predictors of benefit recipiency among workers with common mental disorders: secondary
analysis from a randomised controlled trial. BMJ Open 2014,;4(3):e004321.

304. Burdorf A. Understanding the role of work in socioeconomic health inequalities. Scand
J Work Environ Health 2015;41(4):325-7.

305. Falkstedt D, Backhans M, Lundin A, Allebeck P, Hemmingsson T. Do working
conditions explain the increased risks of disability pension among men and women with low
education? A follow-up of Swedish cohorts. Scand J Work Environ Health 2014;40(5):483-
92.

306. Ekberg K, Wahlin C, Persson J, Bernfort L, Oberg B. Is mobility in the labor market a
solution to sustainable return to work for some sick listed persons? J Occup Rehabil
2011;21(3):355-65.

307. Johansson G, Lundberg I. Components of the illness flexibility model as explanations
of socioeconomic differences in sickness absence. Int J Health Serv 2009;39(1):123-38.

308. Rongen A, Robroek SJ, van Lenthe FJ, Burdorf A. Workplace health promotion: a
meta-analysis of effectiveness. Am J Prev Med 2013;44(4):406-15.

309. Brgnnum-Hansen H, Baadsgaard M. Widening social inequality in life expectancy in
Denmark. A register-based study on social composition and mortality trends for the Danish
population. BMC Public Health 2012;12:994.

310. Roskes K, Donders NC, van der Gulden JW. Health-related and work-related aspects
associated with sick leave: a comparison of chronically ill and non-chronically ill workers.
Int Arch Occup Environ Health 2005;78(4):270-8.

311. Nav.no. Earlier follow-up of employees on sick leave
https://www.nav.no/en/Home/About+NAV/Publications [cited 2016 29.01]

312. Squires H, Rick J, Carroll C, Hillage J. Cost-effectiveness of interventions to return
employees to work following long-term sickness absence due to musculoskeletal disorders. J
Public Health (Oxf) 2012;34(1):115-24.

313. Stoltenberg CD, Skov PG. Determinants of return to work after long-term sickness
absence in six Danish municipalities. Scand J Public Health 2010;38(3):299-308.


https://www.nav.no/en/Home/About+NAV/Publications/_attachment/295195?_download=true&_ts=13ad485abc8
https://www.nav.no/en/Home/About+NAV/Publications

114

314. Steenstra 1A, Lee H, de Vroome EM, Busse JW, Hogg-Johnson SJ. Comparing Current
Definitions of Return to Work: A Measurement Approach. J Occup Rehabil 2012;22:394-
400.

315. Pedersen J, Bjorner JB, Christensen KB. Visualizing Transitions between Multiple
States—Illustrated by Analysis of Social Transfer Payments. J Biomet Biostat 2013;4:175.

316. Moons KG, Royston P, Vergouwe Y, Grobbee DE, Altman DG. Prognosis and
prognostic research: what, why, and how? BMJ 2009;338:b375.

317. Loisel P, Coté P. The work disability paradigm and its public health implications. In:
Loisel P, Anema JR, editor. Handbook of work disability, prevention and management. New
York: Springer; 2013. p. 59-67.

318. Soderberg M, Rosengren A, Gustavsson S, Schidler L, Harenstam A, Torén K.
Psychosocial job conditions, fear avoidance beliefs and expected return to work following
acute coronary syndrome: a cross-sectional study of fear-avoidance as a potential mediator.
BMC Public Health 2015;15(1):1263.

319. Boot CR, Hogg-Johnson S, Bultmann U, Amick BC, 111, van der Beek AJ. Differences
in predictors for return to work following musculoskeletal injury between workers with and
without somatic comorbidities. Int Arch Occup Environ Health 2014;87(8):871-9.

320. Burdorf A. The need for novel strategies to analyze the dynamic pattern of worker's
health over time and the consequences for sustained employability. Scand J Work Environ
Health 2012;38(6):485-8.

321. Roelen CA, Koopmans PC, Anema JR, van der Beek AJ. Recurrence of medically
certified sickness absence according to diagnosis: a sickness absence register study. J Occup
Rehabil 2010;20(1):113-21.

322. Koopmans PC, Bultmann U, Roelen CA, Hoedeman R, van der Klink JJ, Groothoff JW.
Recurrence of sickness absence due to common mental disorders. Int Arch Occup Environ
Health 2011;84(2):193-201.

323. Justice AC, Covinsky KE, Berlin JA. Assessing the generalizability of prognostic
information. Ann Intern Med 1999;130(6):515-24.

324. Royston P, Moons KG, Altman DG, Vergouwe Y. Prognosis and prognostic research:
Developing a prognostic model. BMJ 2009;338:b604.

325. Altman DG, Royston P. What do we mean by validating a prognostic model? Stat Med
2000;19(4):453-73.

326. Altman DG, Vergouwe Y, Royston P, Moons KG. Prognosis and prognostic research:
validating a prognostic model. BMJ 2009;338:b605.

327. Moons KG, Altman DG, Vergouwe Y, Royston P. Prognosis and prognostic research:
application and impact of prognostic models in clinical practice. BMJ 2009;338:b606.



115

328. Sprague S, Matta JM, Bhandari M, Dodgin D, Clark CR, Kregor P, et al. Multicenter
collaboration in observational research: improving generalizability and efficiency. J Bone
Joint Surg Am 2009;91 Suppl 3:80-6.

329. Steenstra 1A, Ibrahim SA, Franche RL, Hogg-Johnson S, Shaw WS, Pransky GS.
Validation of a risk factor-based intervention strategy model using data from the readiness
for return to work cohort study. J Occup Rehabil 2010;20(3):394-405.

330. Fleten N, Johnsen R, Forde OH. Length of sick leave - why not ask the sick-listed?
Sick-listed individuals predict their length of sick leave more accurately than professionals.
BMC Public Health 2004;4:46.

331. Lavvik C, Overland S, Hysing M, Broadbent E, Reme SE. Association between illness
perceptions and return-to-work expectations in workers with common mental health
symptoms. J Occup Rehabil 2014;24(1):160-70.

332. Reme SE, Hagen EM, Eriksen HR. Expectations, perceptions, and physiotherapy
predict prolonged sick leave in subacute low back pain. BMC Musculoskelet Disord
2009;10:139.

333. Heijbel B, Josephson M, Jensen I, Stark S, Vingard E. Return to work expectation
predicts work in chronic musculoskeletal and behavioral health disorders: prospective study
with clinical implications. J Occup Rehabil 2006;16(2):173-84.

334. Sampere M, Gimeno D, Serra C, Plana M, Lopez JC, Martinez JM, et al. Return to
work expectations of workers on long-term non-work-related sick leave. J Occup Rehabil
2012;22(1):15-26.

335. Sveinsdottir V, Eriksen HR, Reme SE. Assessing the role of cognitive behavioral
therapy in the management of chronic nonspecific back pain. J Pain Res 2012;5:371-80.

336. Shaw WS, Huang YH. Concerns and expectations about returning to work with low
back pain: Identifying themes from focus groups and semi-structured interviews, Disabil
Rehabil 2005;27(21):1269-81.

337. Reme SE, Grasdal AL, Lowvik C, Lie SA, Overland S. Work-focused cognitive-
behavioural therapy and individual job support to increase work participation in common
mental disorders: a randomised controlled multicentre trial. Occup Environ Med
2015;72(10):745-52.

338. Reme SE, Eriksen HR. Is one question enough to screen for depression? Scand J Public
Health 2010;38(6):618-24.

339. Reme SE, Lie SA, Eriksen HR. Are 2 questions enough to screen for depression and
anxiety in patients with chronic low back pain? Spine (Phila Pa 1976 ) 2014;39(7):E455-
E462.



J Rehabil Med 2008; 40: 548-554

ORIGINAL REPORT

PROGNOSTIC FACTORS ASSOCIATED WITH RETURN TO WORK
FOLLOWING MULTIDISCIPLINARY VOCATIONAL REHABILITATION*

Irene Qyeflaten, Cand. san.!, Mari Hysing, PsyD??® and Hege R. Eriksen, PhD*5

From the 'Rauland Vocational Rehabilitation Centre, Rauland, 2Department of Physical Medicine and Rehabilitation,
Haukeland University Hospital, *Department of Biological and Medical Psychology, “‘Department of Education and
Health Promotion and *Unifob Health, University of Bergen, Bergen, Norway

Objectives: The number of people in Western countries on
long-term sick-leave and disability pension due to muscu-
loskeletal complaints and psychological health problems is
increasing. The main objective of this study was to examine
whether fear-avoidance beliefs, illness perceptions, subjec-
tive health complaints, and coping are prognostic factors for
return to work after multidisciplinary vocational rehabilita-
tion, and to assess the relative importance and inter-relation-
ship of these factors.

Methods: A prospective cohort study with a 1-year follow-up
period was performed. A total of 135 individuals on long-
term sick-leave (87 women, mean age 45 years) participated
in a 4-week inpatient multidisciplinary vocational rehabili-
tation programme. The participants had been out of work
for an average of 10.5 months.

Results: Fear-avoidance beliefs about work was the most
important risk factor for not returning to work, both at 3
months (odds ratio (OR) 3.8; confidence interval (CI) 1.30—
11.32) and 1 year (OR 9.5; CI 2.40-37.53) after the interven-
tion. Forty-eight percent of the variance in fear-avoidance
beliefs was explained by subjective health complaints, illness
perceptions and education. Coping explained only 1% of the
variance.

Conclusion: These findings indicate that interventions for
these patients should target fear of returning to work and
illness perceptions about subjective health complaints.
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INTRODUCTION

The main objective of this study was to examine whether
fear-avoidance beliefs, illness perceptions, subjective health
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complaints, and coping were prognostic factors for return to
work (RTW) after multidisciplinary vocational rehabilitation,
and to assess the relative importance and inter-relationship of
these factors.

Despite the improvement in objective measures in health,
long-term sickness compensation and disability pension in
Western countries has increased substantially (1, 2). Diag-
noses related to musculoskeletal and psychiatric complaints
are among the most common causes of sickness absence and
long-term incapacity to work (2, 3). Most of the increased trend
is in non-specific conditions, largely subjective complaints,
often with little objective pathology or impairment (2). In
particular, for the musculoskeletal complaints, up to 85% of
cases are non-specific (4). For these conditions there is a high
rate of co-morbidity with other subjective health complaints
(5), and the degree of co-morbidity influences the prognosis
and degree of disability (6). The intensity of complaints forms
a continuum from normal complaints to conditions that require
medical care and are incompatible with participation in social
and working life (7). RTW following long-term sick-leave is
influenced by a mixture of medical, psychological and social
factors (8). To be able better to target the interventions, know-
ledge of predictive factors is required.

The impairment from severe cases of subjective health
complaints, including RTW, is related to the perception, at-
tribution and expectancies of the individual. Expectations of
treatment outcome and RTW, are in part determined by earlier
experience and learning. The ability to handle demands and
challenges is, according to the Cognitive Activation Theory
of Stress (CATS; 9), dependent on acquired expectancies of
the situation and on the resources available to the individual.
In CATS, coping is defined as positive response outcome
expectancies, i.e. the individual expects to be able to handle a
difficult and challenging situation. Positive expectancies and
good health (9, 10) may be enhanced through multidisciplinary
interventions (11), and may influence RTW (12). Expecting to
RTW is an important prognostic factor (13, 14) and individuals
with no, or negative response outcome expectancies, may not
believe in RTW (9).

Illness perceptions may be related to both stimulus ex-
pectancy and response outcome expectancy (9), and are the
patient’s cognitive and emotional models of health and disease
(15). Illness perceptions include the complaints associated with
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the illness, personal ideas about aetiology, perceived duration
of the illness, expected effects of outcome, and expectations
of cure control or recovering from the illness (16). Illness
perceptions are related to RTW regardless of the severity of
the illness, in patients with myocardial infarction (17) as well
as in chronic fatigue syndrome (18). Our hypothesis is that
illness perception is an important factor for RTW following
multidisciplinary vocational rehabilitation.

Patients on long-term sick-leave related to subjective health
complaints have often established a belief that pain is a sign
of damage or harm to the body, and that activities that might
cause pain should be avoided (19), i.e. establish a negative
response outcome expectancy regarding work or activities (9).
The fear-avoidance model is based on cognitive-behavioural
theory explaining why some acute low back pain sufferers
develop a chronic pain problem (20). Pain-related fear has been
shown to be more disabling than the pain itself (21, 22), and
is an important factor in explaining the transition from acute
low back pain to chronic conditions (23). An understanding
of the development of chronic health problems is crucial for
both prevention and better management of pain conditions (24).
Fear-avoidance beliefs are associated with prolonged disability
and work absence in patients with low back pain (12, 25), and
are related to level of disability among people with chronic pain
(19). There is, therefore, reason to assume that interventions
based on reducing fear-avoidance-based behaviours may be a
successful intervention (20, 26).

Expectancies of outcome, coping, illness perceptions and
fear-avoidance have been shown to be important predictors
for RTW for patient groups with specific diagnoses (12—-14).
However, it is not established whether these factors predict
RTW for individuals who have been sick-listed for a long time
for complex non-specific health conditions (24, 27).

The aims of this study were: (i) to identify the prognostic
value of subjective health complaints, fear-avoidance beliefs,
illness perceptions and coping for RTW after a 4-week voca-
tional rehabilitation programme for individuals on long-term
sickness leave; and (i) to explore which variables could explain
significant variance in the main predictor.

METHODS
Design

This study was a prospective cohort study with a 12-month follow-
up period, examining possible predictive factors on RTW measured
3 and 12 months after a multidisciplinary vocational rehabilitation
programme.

Participants

A total of 135 individuals, 87 women (64%) and 48 men (36%) par-
ticipated in the study (mean age 45 years; standard deviation (SD)
8.4; age range 2461 years). They were recruited from a sample of
172 consecutive long-term sick-listed individuals, participating in a 4-
week inpatient multidisciplinary vocational rehabilitation programme
during the autumn of 2002. Patients were admitted to the rehabilita-
tion centre based on referrals from their general practitioners (GP),
National Health Insurance offices or labour marked agencies. They
were recruited from the whole country, both urban and rural areas. The
patients did not pay any charge to attend the programme. Inclusion
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criteria at the rehabilitation centre were: being motivated to participate
in the programme and having an intentional goal and plan to RTW. In
addition, other relevant medical examinations and treatments should
have been tried before admittance to the programme. Exclusion criteria
were: serious psychiatric disorders or undecided applications for dis-
ability pension or insurance claims.

All participants answered a comprehensive set of questionnaires
(pre-test) before they entered the rehabilitation programme. The same
sets of questionnaires were distributed to the participants 4 weeks
(post-test; response rate 90% (n=122)) and (by post) 12 months
(follow-up test; response rate 70% (n=95)) after completing the
rehabilitation programme. Three and 12 months after completing the
rehabilitation programme data and sickness leave were collected from
questionnaires (by post) (response rate at 3 months; 84% (n=113) and
after 12 months; 70% (n=95)) (Fig. 1).

Multidisciplinary vocational rehabilitation programme

The study was performed at a national vocational rehabilitation
centre offering a 4-week inpatient multidisciplinary rehabilitation
programme, with 6 1-hour long sessions 5 days per week. The aim of
the multidisciplinary rehabilitation programme was to help individuals
on long-term sick-leave with complex, non-specific subjective health
complaints, mainly related to musculoskeletal and psychological diag-
noses, to improve their level of functioning, improve their work ability,
and to increase the likelihood of RTW. The multidisciplinary rehabili-
tation programme included a combination of individual and group-
based interventions with physical activity, education and cognitive
behavioural modification. Self-confidence, coping and learning were
important objectives for all activities offered. The multidisciplinary
rehabilitation team consisted of physicians, nurses, physiotherapists,
vocational social workers and sport educators.

Instruments and outcome measures

The comprehensive questionnaire comprised 8 standardized instru-
ments, demographic variables, level of education, self-ratings of health
and fitness, physical activity and exercise, sleep, smoking, and alcohol
consumption. Medical diagnosis, length of sickness leave, occupation,
and work-related conditions at baseline were collected from patient
journals. RTW and sickness leave were measured by self-report in a
questionnaire administered 3 and 12 months after the intervention.

RTW was defined as return to work-related activity (see Table II).
Return to ordinary work, return with adjusted work tasks, new work
tasks/same employer, new employer and “work related re-employment”
(paid by the public health insurance or labour-agency) were included in
work-related activity. Not returned to work was defined as not in work
at the moment (due to sickness compensation, unemployment, student
or other reasons) and “active sick-leave”/vocational training.

Subjective Health Complaints (SHC) Inventory (28) consists of 29
questions regarding common somatic and psychological complaints
over the last 30 days, rated on a 4-point scale. The items are scored
on 5 sub-scales: SHC musculoskeletal complaints (8 items), SHC
pseudoneurological complaints (7 items: fatigue, anxiety, sleep-
problems, sadness/depression, dizziness, hot flushes, extra heart-beats),
gastrointestinal complaints (7 items), SHC allergy (5 items) and SHC
influenza (2 items).

Revised Illness Perceptions Questionnaire (IPQ-R) (16, 29) is based on
the 5 components of illness representations in Leventhal’s self-regulatory
model. The questionnaire is a method for assessing cognitive representa-
tions of illness and contains 9 scales or components (identity, timeline
acute/chronic, timeline cyclical, consequences, personal control, cure
control, illness coherence, emotional representations and cause).

Fear-Avoidance Beliefs Questionnaire (FABQ) (21) was created to
measure pain-related fear and fear-avoidance behaviour. The ques-
tionnaire consists of 11 statements rated on a 7-point scale. The test
comprises 2 sub-scales: fear-avoidance beliefs for physical activity
and fear-avoidance beliefs for work.

Coping was measured with 5 different standardized instruments,
as follows:
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Perceived Self-Efficacy Scale (GPSES) (30) consists of 10 questions
rated on a 4-point scale. The questionnaire was created to assess a
general sense of perceived self-efficacy (coping expectancy) with the
aim of predicting coping with daily hassles as well as adaptation after
all kinds of stressful life events.

Utrecht Coping List (UCL) (10, 31) consists of 47 statements about
how one would cope with problems. Each statement is rated on a
4-point scale. The test yields 2 major factors based on 7 subscales:
instrumental mastery-oriented coping and emotion-focused coping.

Coping (32) was created to assess coping expectancy and how the
individual considers their own abilities and beliefs in the future. The
schema consists of 7 statements rated on a 4-point scale.

Hopelessness (33) measures negative expectancies about oneself and
the future and consists of 2 items rated on a 5-point scale.

The Ladder of Life (34) consists of 10 “steps” indicating the best
and worst possible quality of life. The individual rates on which of
the 10 steps he/she consider him/herself to have been one year ago,
where he/she is just now and where he/she expects to be one year
from now.

Statistics

SPSS 11.0 and 12.1 for Windows was used for the statistical analyses.
Descriptive data was determined for baseline characteristics and RTW.
The ¥ test was used to explore gender differences. Logistic regression
was used to evaluate prognostic factors for RTW. Continuous data
used in the regression model were dichotomized by the median into
high and low score. Hierarchical multiple regression was performed
to determine which set of variables explained the main predictor for
RTW (fear-avoidance beliefs).

RESULTS

Out of 172 invited participants, 135 (78.5%) individuals re-
turned the questionnaires at baseline. The 37 non-participants
(Fig. 1) did not differ from the participants regarding gender
(p=0.64; %*), medical diagnosis (p=0.24; y?), age (p=0.498;
t-test), or sick-leave period (p=0.405; t-test).

Work status and diagnosis at baseline

All the participants were on sickness leave, with a mean dura-
tion of sick-leave of 10.5 months, (SD=2.8) and a range of
0-48 months, before inclusion in the study. About one-third

Main questionnaire distributed:

Patients asked to participate

n=172
Non-participants n=37
return to work:

e }—
Non-participants n=13
Non-participants
n=122
Participants at 3 months
follow-up
Non-participants
Non-participants —>
Participants at 12-months follow-up | »=95 .

Fig. 1. Study flow-chart.

Additional questionnaire
distributed about

Participants at pre-test

Participants at post-test
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(34%) (n=46) of the participants had been sick-listed more
than one year. Sick-leave length distribution was skewed to
the left. All participants were diagnosed by their GP accord-
ing to the International Classification of Primary Care (ICPC)
diagnostic system when they were granted their initial sickness
certificate. According to the ICPC diagnoses 59 participants
(43.7%) were sick-listed for a diagnosis related to muscu-
loskeletal complaints, 44 (31.9%) for psychiatric diagnoses,
and 31 (23%) had no specific diagnosis. In Norway the ICPC
is the only diagnostic system used within general practice and
primary care. More than 50% of the participants were registered
with more than one medical diagnosis (ICPC) at baseline, and
about half of these participants had more than one diagnosis
in 2 different diagnostic groups, i.e. one musculoskeletal di-
agnosis and one psychiatric diagnosis.

Occupational and education status at baseline

Occupational status was distributed equally between the par-
ticipants: 18% were blue-collar workers (n=24), 22% were
white-collar workers (n=29), 16% worked in school or kinder-
garten (n=22), 26% worked in the healthcare sector (n=35)
and 16% worked in the service field (n=21). Sixty-five percent
were full-time workers (n=_88), 25% worked part-time (n=34)
and 8% were unemployed (n=11). The educational level was,
on average, 13.5 years (SD 3.3) with a range of 8-22 years.

Co-morbidity

The participants reported, on average, 12 subjective health
complaints (SD 4.6) during the last 30 days, with a range of
1-23 complaints (29 possible complaints) (Fig. 2). Fatigue
was the most frequently reported complaint, and was reported
by 84% of participants, followed by neck pain, headache,
sleep problems, and sadness/depression (Table I). Seventy-six
percent of participants reported complaints from 2 or several
organ systems, i.e. musculoskeletal, pseudoneurological and
gastrointestinal complaints.

Return to work

After 3 months 60% of the participants had returned to work,
and at 12-months follow-up 70% had returned to work (Table
II). Type of diagnosis at baseline (musculoskeletal, psychiatric

%

O =N W Hh OO N © ©

123 4567 8 91011121314151617 181920212223

Number of complaints

Fig. 2. Percentage distribution of the number of complaints within
subjective health complaints.



Table 1. Ranked distribution of the 14 most-reported subjective health
complaints. Number and percentage. Separate scores for men and
women. y’ is calculated for gender differences

All Men Women

n=135 n=48 n=87
Complaint n (%) n (%) n (%) p-value*
Fatigue 113(83.7) 37(77.1) 76(87.4) 0.192
Neck pain 110 (81.5) 35(75.0) 74(85.1) 0.326
Headache 102 (75.6) 35(72.9) 67(77.0) 0.815
Sleep problems 97 (71.9) 31(64.6) 66(759) 0.232
Sadness/depression 95(70.4) 26(54.2) 69(79.3) 0.007
Low back pain 93 (68.9) 31(64.6) 62(71.3) 0.358
Shoulder pain 91(67.4) 28(58.3) 63(72.4) 0.185
Arm pain 77 (57.0) 22(45.8) 55(63.2) 0.070
Upper back pain 70 (51.9) 17(35.4) 53(60.9) 0.016
Dizziness 58(43.0) 17(35.4) 41@47.1) 0.257
Diarrhoea 58(43.0) 19(39.6) 39(44.8) 0.643
Leg pain during 54 (40.0) 13(27.1) 41(47.1) 0.055
physical activity
Anxiety 52(38.5) 13(27.1) 39(44.8) 0.051
Gas discomfort 51(37.8) 15(31.3) 36(41.1) 0.034

*Level of significance based on y? test. p<0.05 shown in bold.

or unspecified diagnosis) did not influence RTW after 3 months
(»=0.24; y?) or after 12 months (p=0.25; y?).The length of
sick-leave at baseline did not affect RTW at 3 months (p =0.25;
%?), but those with more than 12 months sick-leave at base-
line were less likely to RTW 12 months after the intervention
(»=0.007; ).

Prognostic factors for RTW at 3 months follow-up

There was an increased risk for not RTW with high score
on SHC pseudoneurology, SHC allergy and fear-avoidance
beliefs (Table III). Instrumental mastery-oriented coping had
a protective effect; the chances of RTW were 5 times higher
with high scores on instrumental mastery-oriented coping than
with low coping. After adjusting for all factors significant in
the first part of the logistic regression analysis, high scores on
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Table I1. Return to work and sickness absence after 3 months (n=113)
and at 12 months (n=95) follow-up

3 months 12 months
follow-up follow-up
n (%) n (%)
Total return to work-related activity 68 (60.2) 66 (69.5)
Return to ordinary work 44 (38.9) 43 (45.3)
Return with adjusted work tasks 4(3.5) 4(4.2)
New work tasks/same employer 5(4.4) 4(4.2)
New employer 2 (1.8) 5(5.3)
“Work-related re-employment” 13 (11.5) 10 (10.5)
Total not return to work-related activity 45 (39.8) 29 (30.5)
“Active sick-leave”/vocational-training 19 (16.8) 8(8.4)
Not in work at the moment (sickness 26 (23.0) 21 (22.1)

compensation or without work)

SHC pseudoneurology, fear-avoidance beliefs for work, and
low score on instrumental mastery-oriented coping showed 3
times higher risk for not returning to work.

Prognostic factors for RTW at 12 months follow-up

After one year there was an increased risk for not RTW with short
education (<12 years) and high score in fear-avoidance beliefs
for work (Table IV). Instrumental mastery-oriented coping no
longer had any protective effect, but had changed to be a risk
factor for not RTW. After adjusting for all factors significant in
the first part of the logistic regression analysis, there was still a
high risk of not RTW with high scores on fear-avoidance beliefs
for work and instrumental mastery-oriented coping. Short educa-
tion was no longer a risk factor. The large confidence intervals
indicate uncertainty concerning the relative risks on fear-avoid-
ance beliefs and instrumental mastery-oriented coping.

What explains fear-avoidance beliefs for work?

Together with education, both subjective health complaints and
illness perceptions contributed to explaining fear-avoidance
beliefs for work (Table V). In a fully adjusted model, a total of

Table I1I. Odds ratios (OR) (95% confidence interval) for no return to work after 3 months

OR adjusted for gender and age

OR adjusted for gender, age and
significant factorst

n=113

p-value n=98 p-value*

Education
SHC musculoskeletal

SHC pseudoneurology

SHC gastrointestinal
SHC allergy
SHC influenza

Fear-avoidance beliefs for activity

Fear-avoidance beliefs for work

“Coping”
Hopelessness
Instrumental coping

Emotion-focused coping

Self-efficacy

0.9 (0.42-1.99)
1.2 (0.54-2.71)
3.5 (1.51-8.02)
1.9 (0.83-4.18)
2.6 (1.12-5.93)
1.3 (0.57-2.82)
1.8 (0.80-4.17)
2.3 (1.00-5.49)
1.4 (0.63-3.25)
1.8 (0.79-4.18)
0.2 (0.08-0.51)
1.2 (0.54-2.71)
0.8 (0.33-1.73)

0.83
0.70
0.004
0.14
0.03
0.61
0.16
0.05
0.41
0.21
0.001
0.64
0.51

3.3 (1.14-9.60)

2.8 (0.98-8.22)

3.8 (1.30-11.32)

0.3 (0.10-0.74)

0.03

0.053

0.02

0.01

*Level of significance based on logistic regression analysis. »<0.05 in bold.
TAdjustment was made for all factors in the model significant in the first part of the analysis.

SHC: subjective health complaints.
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Table IV. Odds ratios (OR) (95% confidence interval (95% CI)) for no return to work after 12 months
OR adjusted for gender, age and significant

OR adjusted for gender and age factorst

n=113 p-value n=98 p-value*
Education 0.2 (0.09-0.64) 0.005 0.4 (0.12-1.12) 0.07
SHC musculoskeletal 1.8 (0.71-4.54) 0.21
SHC pseudoneurology 0.7 (0.31-1.91) 0.53
SHC gastrointestinal 1.5(0.61-3.61) 0.40
SHC allergy 0.9 (0.40-2.20) 0.80
SHC influenza 1.2 (0.51-2.98) 0.67
Fear-avoidance beliefs for activity 1.6 (0.65-4.21) 0.31
Fear-avoidance beliefs for work 6.9 (2.30-20.91) 0.001 9.5 (2.40-37.53) 0.001
“Coping” 0.9 (0.35-2.30) 0.83
Hopelessness 1.2 (0.51-3.04) 0.71
Instrumental coping 3.1 (1.20-8.24) 0.02 5.9 (1.63-21.41) 0.007
Emotion-focused coping 0.6 (0.31-1.60) 0.33
Self-efficacy 2.1 (0.85-5.24) 0.11

*Level of significance based on logistic regression analysis. p<0.05 in bold.
TAdjustment was made for all factors in the model significant in the first part of the analysis.
SHC: subjective health complaints.

48% of the variance for fear-avoidance for work was explained DISCUSSION

by these variables. Gender, age, and education explained 18%

of the variance. Subjective health complaints explained 19% Fear-avoidance beliefs for work were the main prognostic
of the variance, while illness perceptions explained 18%. The factor for RTW, both 3 and 12 months after the intervention.

coping variables self-efficacy, emotion-focused coping, instru- Subjective health complaints and low coping were significant
mental mastery-oriented coping, and hopelessness explained  risk factors for sick-leave at 3-months follow-up.

only 1% of the variance in fear-avoidance beliefs for work At 3-months follow-up, an adjusted model showed 3 times
(adjusted R2 0.556, significant change 0.781). higher risk for not RTW for high scores on subjective health

Table V. Hierarchical multiple regression analysis of subjective health complaints and illness perception with fear-avoidance beliefs for work as
dependent variable (n=135)

Step 1 Step 2 Step 3
B Significant B Significant B Significant
Beta p-value Beta p-value Beta p-value
1. Gender —0.078 0.354 —0.111 0.166 —0.029 0.703
2. Age —0.198 0.019 —0.154 0.043 -0.139 0.051
3. Education —-0.365 0.000 —0.286 0.000 —0.183 0.015
4. SHC musculoskeletal* 0.482 0.000 0.397 0.000
5. SHC pseudoneurology™ —0.198 0.033 —0.258 0.008
6. SHC gastrointestinal* —-0.061 0.455 0.014 0.859
7. SHC allergy* —0.035 0.707 —0.055 0.507
8. SHC influenza* -0.034 0.667 -0.038 0.593
9. Identityt —-0.122 0.232
10. Timeline acute/chronict 0.200 0.031
11. Timeline cyclicalt —0.033 0.643
12. Consequences 0.284 0.001
13. Personal controlf -0.226 0.006
14. Cure controlf 0.109 0.262
15. Illness coherencet 0.134 0.082
16. Emotional representations 0.077 0.350
R? 0.177 0.369 0.545
Adjusted R? 0.156 0.325 0.477
R? change 0.177 0.192 0.176
Significant change (F) »<0.001 »<0.001 »<0.001

*High score is many reported subjective health complaints.

THigh score is many symptoms associated with the complaint, perceptions of long duration, perceptions of cyclical/episodic duration, beliefs
of illness severity and consequences, beliefs of personal control, beliefs of treatment control, good illness coherence and many emotional
representations.

SHC: subjective health complaints.
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complaints (SHC pseudoneurology), fear-avoidance beliefs for
work, and low coping. At 12-months follow-up, the adjusted
model showed 9 times higher risk for not RTW with high scores
on fear-avoidance beliefs for work. Subjective health com-
plaints did not predict RTW after 12 months. Coping shifted
from being a protective factor 3 months after the intervention,
to a strong risk factor for not RTW after 12 months. Instru-
mental mastery-oriented coping may be used as a measure of
a general positive response outcome expectancy (9, 10), i.e. a
belief that “my strategies will yield a good result”. The goal
of the rehabilitation programme was RTW.

The participants may therefore have believed that RTW was
a good solution to their health and work situation at 3-months
follow-up. At 12-months follow-up some participants may have
experienced that the daily hassles and demands at home and
work were an obstacle to RTW. When RTW is the goal, but is
not reached, a coping individual has, according to the cognitive
activation theory of stress (9, 10), 2 options; one is to try harder
to reach the goal the other is to change the goal. The coping
participant who has not returned to work 12 months after the
intervention may now consider further sick-leave to be a posi-
tive solution to health problems and difficult work situations.
The patient is coping, but at a high cost. We know that patients
have strong influence on whether their physician grants them a
sick-leave certificate and that the decision hinges on factors such
as the patients needs, expectations and demands (35). This shift
in coping as a predictor may have consequences for the way we
treat and follow-up patients after rehabilitation.

Fear-avoidance beliefs for work explained RTW in this
study. The result is in accordance with previous findings
on the development of chronic conditions and the level of
functional ability among patients with low back pain (21).
Fear-avoidance itself was explained by a combination of
subjective health complaints, illness perceptions and educa-
tion (48% of the variance). This agrees with findings that
pain, illness perceptions, expectancy, and pain-related fear
are strongly inter-related in patients with back pain and have
a predictive value for future pain and disability (13). Other
studies have also identified low education as an independent
predictor of long-term absence (36) and disability (37). High
levels of education may be associated with the resources and
motivation to do something with one’s own health and work
situation, and may be related to the general socioeconomic
gradients for health (38). This group may also be character-
ized by mobility and good employment opportunities. Coping,
the expectancy to be able to handle challenging situations,
explained only 1% of the variance in fear-avoidance beliefs.
This is surprising, since expectations of outcome are essen-
tial within coping and stress theory (9), and in psychosocial
theories where expectations are significant (13, 14). It appears
that, in our data where all the patients have participated in a
rehabilitation programme, illness perceptions, education, and
the level of subjective health complaints are the main links
between fear-avoidance beliefs and RTW.

After 3 months, 60% of participants had returned to work,
and at 12-months follow-up 70% had returned. This appears
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to be a very good result, but the lack of any control group in
this study does not allow any conclusions to be drawn about
the effect of the intervention.

There are several possible shortcomings to this study. Self-
rating of both the dependent and independent variables may
inflate the risk estimates. Rather large confidence intervals for
significant predictive variables may be explained by a large
range between the lowest and highest score and may limit the
strength of the conclusion. Possible inter-correlations between
the standardized instruments may also bias the results. On the
other hand, inter-correlations between the instruments may be
a strength, since it is obvious that no single item alone pre-
dicts or explains RTW in sick-listed individuals with complex
conditions. The response rate tends to decrease in long-term
follow-up studies, as is the case here.

This study confirms that long-term sick-listed individuals
are a complex patient group reporting a broad spectrum of
different health complaints, and a high level of co-morbid-
ity. High levels of co-morbidity are also found in long-term
patients with low back pain (5) and patients with “functional”
gastrointestinal problems (39, 40). There is, therefore, reason
to question whether a single medical diagnosis reflects the
complex situation for these long-term sick-listed individuals. In
our study the diagnosis did not influence RTW. The important
factors appear to be complex and non-specific subjective health
complaints, and this terminology may therefore be better than
“unspecific medical diagnosis”.

In conclusion, it is likely that, to be successful, interven-
tions for long-term sick-listed individuals with complex health
conditions should be directed at fear-avoidance beliefs, since
this was the main prognostic factor for not RTW. Our findings
also indicate that interventions should target illness percep-
tions about subjective health complaints. Directing rehabili-
tation programmes to overcome biopsychosocial obstacles to
RTW may be fundamental to better clinical and occupational
management and minimizing incapacity (3). There is a need
for studies that further examine these complex issues in reha-
bilitation and clinical practice.
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Abstract

Background: Long-term sick leave and withdrawal from working life is a concern in western countries. In Norway,
comprehensive inpatient work rehabilitation may be offered to sick listed individuals at risk of long-term absence
from work. Knowledge about prognostic factors for work outcomes after long-term sick leave and work
rehabilitation is still limited. The aim of this study was to test a mediation model for various hypothesized
biopsychosocial predictors of continued sick leave after inpatient work rehabilitation.

Methods: One thousand one hundred fifty-five participants on long-term sick leave from eight different work
rehabilitation clinics answered comprehensive questionnaires at arrival to the clinic, and were followed with official
register data on sickness benefits for 3 years. Structural equation models were conducted, with days on sickness
benefits after work rehabilitation as the outcome.

Results: Fear avoidance beliefs for work mediated the relation between both musculoskeletal complaints and
education on days on sickness benefits after work rehabilitation. The relation between musculoskeletal complaints
and fear avoidance beliefs for work was furthermore fully mediated by poor physical function. Previous sick leave
had a strong independent effect on continued sick leave after work rehabilitation. Fear avoidance beliefs for work
did not mediate the small effect of pseudoneurological complaints on continued sick leave. Poor
coping/interaction ability was neither related to continued sick leave nor fear avoidance beliefs for work.

Conclusions: The mediation model was partly supported by the data, and provides some possible new insight into
how fear avoidance beliefs for work and functional ability may intervene with subjective health complaints and
days on sickness benefits after work rehabilitation.

Keywords: Sickness absence, Sick leave, Functional ability, Subjective health complaints, Musculoskeletal diseases,
Mental disorders, Fear avoidance beliefs, Rehabilitation, Prognostic factors, Return to work
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Background

The prevalence of long-term sick leave and disability
pension is undesirably high in many industrialized
countries [1]. To address some of these challenges, the
Norwegian health service offers comprehensive inpatient
work rehabilitation (WR) to individuals on long-term
sick leave. The goal of WR is to assist individuals back
to work through comprehensive programs where phys-
ical activity, cognitive behavioral modification, and co-
operation with involved stakeholders are important
elements. This is done within the frame of an interdis-
ciplinary biopsychosocial rehabilitation model [2—-4].

There are large individual differences in the process of
returning to work (RTW) after long-term sick leave [5-7].
Previous research suggests that this process may be influ-
enced by multifaceted biopsychosocial factors [8, 9]. In
Norway, the most common diagnoses related to long-
term sick leave and disability pension are musculoskeletal
complaints and mild or moderate mental health problems
[10]. These are typically non-specific complaints, often
with few biomedical findings and with a high rate of
co-morbidity with other subjective health complaints
[11-14]. The majority of sick leave episodes related to
musculoskeletal and mental complaints are based on the
patients’ subjective reports of pain and discomfort
[15, 16]. Subjective health complaints have been suggested
as a neutral term for these complaints [11, 17]. Common
mental disorders, such as anxiety and depression, predict
longer duration and higher recurrence of sick leave [18].
Multiple pain sites [19], higher levels of pain and discom-
fort, and more severe conditions have a negative effect on
RTW and work disability [20, 21]. In addition to health
complaints, a range of other factors has been found to
predict non-RTW and disability after long-term sick leave.
These factors include functional ability [22], beliefs and
expectations about recovery and RTW [23], length of
previous sick leave [7, 9, 14, 24], socioeconomic status
[7, 8, 14, 25], and physical and psychosocial work fac-
tors [8, 20, 25]. With the exception of these findings,
knowledge about predictive factors for continued sick
leave after WR is limited, and there has recently been
made a call for more refined research exploring indirect
relationships between various psychosocial predictors of
RTW [26].

Fear avoidance beliefs are found to be a strong pre-
dictor for non-RTW among individuals with non-
specific low back pain (LBP) [27-29]. However, relatively
few studies have examined the predictive value solely of
fear avoidance beliefs for work (FABW) on RTW. Due to
the high rates of co-morbidity with other musculoskel-
etal and mental health complaints, it is reasonable to as-
sume that the cognitive and behavioral predictors for
RTW in individuals with LBP are applicable to other
musculoskeletal conditions and to common mental

Page 2 of 12

health complaints [29]. We have earlier, in a similar
Norwegian sample, shown that FABW were the stron-
gest predictor for non-RTW at 3 and 12 months follow-
up of WR participants [14]. The assessment of fear
avoidance beliefs was originally based on a biopsychoso-
cial model [30]. Fear avoidance beliefs are mediators be-
tween pain and avoidance behavior, such as sick leave
and withdrawal from working life [31, 32]. Pain and
avoidance behavior is determined by psychological
processes in experience and interpretation of pain and
discomfort [33, 34], and comprises sensory as well as
cognitive, affective, behavioral, and social aspects
[30, 35]. The meaning of pain to the individual depends
on how the pain stimulus is evaluated, the expected out-
come, based on previous experiences, and whether the in-
dividual expects to cope with the pain or not [36]. The
Cognitive activation theory of stress (CATS) postulates
that learned stimulus and response outcome expectancies
determine psychobiological responses [36]. Individuals
expecting to cope with a specific situation have established
positive response outcome expectancy, while individuals
who do not expect to cope may have negative response
outcome expectancies (hopelessness) or no response out-
come expectancies (helplessness) [36]. In the current
study we propose and test five paths, and hypothesize that
FABW will mediate the effects of subjective health com-
plaints (musculoskeletal and pseudoneurological com-
plaints), functional ability (poor coping/interaction ability,
poor lifting/carrying ability and poor moving ability), and
education on days on sickness benefits after WR (Fig. 1).
We also hypothesized that high levels of earlier sick leave
will lead to high levels after the intervention.

Path 1

The path from musculoskeletal complaints via FABW to
days on sickness benefits after WR (Fig. 1) is supported
by previous research [27-29]. We hypothesize that the
relation between musculoskeletal complaints and FABW
can be explained by lowered physical function (moving
ability and lifting/carrying ability) (Fig. 1). Some studies
have found a negative relationship between musculo-
skeletal complaints and work-related functional abilities
[37, 38], e.g. individuals on sick leave with musculoskel-
etal diagnoses report loss of physical function [37, 39].
However, how health complaints affect function in daily
life and work depend on both individual and contextual
factors [2, 40]. If an employee experiences pain and
functional problems at the workplace while performing
specific work tasks, he or she may avoid these tasks or
avoid going to work at all. Avoiding the work tasks or
the workplace can in certain cases be protective, and the
employee learns that avoidance behavior is beneficial
[32, 41]. Associative learning mechanisms can cause per-
sistent workplace avoidance for a long time, even when
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Fig. 1 Hypothesized model: The circles represent latent variables and the squares represent observed variables. The latent variables are estimated
by the use of the observed indicators described in the methods. For poor coping/interaction ability, the number of corresponding observed
indicators was 8, for poor lifting/carrying ability it was 3, for poor moving ability it was 7, and for fear avoidance beliefs for work the number of
indicators was 7. Double-headed slim arrows indicate correlations between independent variables

beliefs for work benefits after WR

there is no longer any risk of harm [41]. High levels of
FABW may therefore lead to sustained avoidance behav-
ior, and may be dysfunctional over time. We propose
that the path from poor physical function to FABW goes
from negative experiences to learned workplace avoid-
ance, which in turn lead to negative response outcome
expectancies towards going back to work.

Path 2 and 3

The path from pseudoneurological complaints (i.e. tired-
ness, sadness/depression, anxiety) to FABW (Fig. 1) has
previously been supported [14, 42, 43]. There is a strong
association between psychological distress, such as de-
pression and anxiety, and FABW, in individuals on sick
leave with neck and back pain [42, 43]. Among WR par-
ticipants, high level of pseudoneurological complaints
explained a significant part of the variance in FABW
[14]. Individuals on sick leave with common mental
health disorders will typically report poor mental func-
tioning often related to coping and interaction ability
[37, 38]. Poor physical and mental functioning has been
shown to be strongly associated with not returning to
work 3 years after WR [44]. In the paths from pseudo-
neurological complaints and poor coping/interaction
ability to continued sick leave, previously established
negative response outcome expectancies may act as me-
diators in terms of FABW. They mediate between the
stimulus, such as perceived psychosocial stress at the
workplace, and the avoidance behavior e.g. not going to
work [45].

Path 4

We hypothesize that FABW will mediate, at least, some
of the effect of level of education on non-RTW after
WR. FABW are negatively correlated with education
[46]. Education is often used as a proxy for socioeco-
nomic status [47, 48], and is highly interrelated with oc-
cupational class and type of work [49, 50]. The level of
education is strongly related to long-term sick leave [51]
and non-RTW after WR [9, 14]. Individuals with lower
education more often have physically demanding work
with less control and decision latitude [48, 51]. Lower
education is also associated with less psychosocial re-
sources [52, 53], skills, and qualifications [54]. A discrep-
ancy between work demands and available resources may
lead to an enhanced stress response and to a feeling of
helplessness and hopelessness, with biological and behav-
ioral consequences [52, 53]. Loss of capacity to cope at
work is therefore believed to trigger more fear and work
avoidance behavior among individuals with low education.

Path 5

Previous sick leave is a strong predictor of long-term
sick leave and disability pension [7, 9, 14, 24]. One might
hypothesize that FABW will mediate the effect of previ-
ous sick leave on RTW. However, there are to our know-
ledge, no current studies supporting a possible indirect
effect of previous sick leave via FABW. Therefore, previ-
ous sick leave is included as an independent variable in
the model, hypothesized to have a direct effect on days
on sick leave during follow-up (Fig. 1).
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The aim of the present paper was to test a mediation
model for continued sick leave where we hypothesized
that FABW would be an important mediator between
known biopsychosocial predictors and the number of
days on sickness benefits after WR. The model was
tested using structural equation modeling (SEM) [55].

Methods

Participants

This was a prospective cohort study with 1155 partici-
pants (69 % women) from eight different inpatient WR
clinics in Norway (Study flowchart, Fig. 2). The partici-
pants were recruited between April 2007 and Mars
2009. Baseline characteristics are shown in Table 1.

Procedure

At arrival to the WR clinic, all patients were gathered to
an information meeting. Oral and written information
was given according to the Declaration of Helsinki, with
information about study aims and procedures, and as-
surance that withdrawal was possible at any time with-
out any consequences for the treatment. All participants
who returned a written informed consent and who an-
swered a comprehensive questionnaire were included in
the study. There were no further exclusion criteria. The
participants were followed with register data for 3 years
and 4 months (1217 days). The follow-up data on sick-
ness benefits were obtained from official registers from
The Norwegian Labour and Welfare Administration
(NAV) in July 2012. The study fulfilled the principles in
the Declaration of Helsinki, and was approved by the
Medical Ethics Committee; Region West in Norway
(REK-vest ID 3.2007.178) and the Norwegian social sci-
ence data services (NSD, ID 16139).

Work rehabilitation

All the participants completed inpatient WR programs
administrated within the specialized health care in
Norway. Patients were admitted to WR mainly based on
referrals from their general practitioners. Target groups

Inquiry between
April 2007-2009

n=1304

v Excluded, n=23

- 12 due to data incongruence

2| between ID-information from the
n=1178 (90%) clinics and the registers

- 11 due to death during follow-up

Answers and consent

A 4

Final study sample
n=1155 (89%)

Fig. 2 Study flowchart
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of the rehabilitation programs were individuals on long-
term sick leave, typically with diagnoses related to mus-
culoskeletal and/or mental health complaints. The goal
of the WR programs was to improve the level of func-
tioning, enhance work ability, and increase the likelihood
of RT'W. The content of the WR programs were similar,
but the length of the programs varied from 3 to 6 weeks
with a mean length of 31 days (SD =11). The programs
were run by interdisciplinary rehabilitation teams, con-
stituted by at least four of the following professions; phy-
sicians, work consultants, nurses, physiotherapists, sport
pedagogues, and occupational therapists. The content of
the programs included a combination of individual and
group based interventions with physical activity, educa-
tion, cognitive behavioral modification, and cooperation
with relevant stakeholders. One clinic offered work
training in different manual workshops, amounting to
one third of the rehabilitation program. At the end of
the WR program, a follow-up plan was developed to-
gether with the participant, with RTW as the main goal.
This plan could include future participation from several
stakeholders outside the WR setting, e.g. different health
care providers, the workplace, or the local social insur-
ance office.

The Norwegian sickness insurance system

An employee is entitled to sickness benefits (sick leave
benefit, work assessment allowance, or disability benefit)
from NAV if incapable of working due to disease or in-
jury. From the first day of reporting sick and up to 1 year,
an employee is entitled to a sick leave benefit equal to
100 % of their regular salary in compensation from the
first day of reported sick. The sick leave benefit can be
partial and graded from 20 to 99 %. If the employee does
not return to work after 1 year, the employee may re-
ceive a work assessment allowance (WAA), which has
an upper limit of 4 years. A WAA is granted for individ-
uals going through medical treatment or rehabilitation,
or individuals that might benefit from vocational re-
habilitation actions to RTW. If the employee does not
return to work after fulfilled WAA, a disability pension
(DP) may be granted to individuals with permanent in-
capacity for work, defined as having work ability reduced
by at least 50 %. As a main rule, WAA and DP consti-
tute 66 % of the salary the last year as an employee.

Measures and instruments

All the predictor variables; education, days on previous
sickness benefits, health complaints, functional ability,
and fear avoidance beliefs for work, were measured at
baseline. Days on sickness benefits before and after WR
were obtained from official registers from NAV, and
were adjusted for receiving partial benefits. Partial bene-
fits were adjusted so that 50 % sick leave was registered



Qyeflaten et al. BMC Musculoskeletal Disorders (2016) 17:225 Page 5 of 12
Table 1 Baseline characteristics, means and standard deviation (SD). Women and men reported separately

(n=1155) [missing %] Mean (SD) women (n = 806) Men (n = 349) p—value“
Age 46 (9.1) [0 %] 47 (8.9) 45 (94) 0.002*
Education 13 (29) [7.5 %] 13 (29 12 (2.8) <0.001**
Days on sickness benefits before WR 297 (189) [0 %] 292 (184) 307 (201) 0.234
Days on sickness benefits after WR 595 (424) [0 %) 590 (422) 607 (428) 0.536
Musculoskeletal complaints 9.5 (5.1) [1.3 %] 10.0 (5.0) 83 (4.6) <0.001**
Pseudoneurological complaints 6.2 (3.9) [1.3 %) 6.60 (3.8) 53 (3.9 <0.001**
Fear avoidance beliefs for work 23.1(11.4) [7.8 %] 219 (115) 26.1 (10.8) <0.001**
Moving ability 1.5 (0.5) [0.2 %] 1.5 (0.5) 1.7 (0.5) <0.001**
Lifting/carrying ability 1.6 (0.6) [04] 1.6 (0.6) 1.6 (0.6) 0.392
Coping/interaction ability 1.7 (0.5) [0.8 %] 1.7 (0.5) 1.6 (0.5) 0.055

*Independent samples T-tests, **p < 0.001, *p < 0.01

as half a working day. Overlap between start and end
date for the registered sickness benefits could occur in
the registers when the person moved from one type of
benefit to another. To avoid double counting, we let the
new benefit replace the old.

Outcome measure

Continued sick leave was measured as the total number
of days on registered sickness benefits during the follow-
up period of 3 years and 4 months.

Predictor variables

— Education was measured by a single question about
total completed years of schooling/studies, counted
from the first year of primary/elementary school.

— Previous sick leave was measured as the total days
on registered sickness benefits during the last
2 years before entry to the WR program, prior to
entering the study.

The subjective health complaints (SHC) inventory [11]
Two subscales from the SHC-Inventory measured muscu-
loskeletal and pseudoneurological complaints. These two
scales were utilized as they represent the most common
complaints among musculoskeletal and mental complaints,
causing sick leave [16]. Intensity of each complaint is scored
on a four-point scale from 0-3, where 0 is no complaints
and three is severe complaints. Predictive validity of the
subscales has previously been reported [11, 56].

1) “Musculoskeletal complaints”, 8 items, (shoulder
pain, neck pain, upper back pain, arm pain,
headache, low back pain, leg pain during physical
activity, migraine).

2) “Pseudoneurological complaints”, 7 items, (tiredness,
anxiety, sleep problems, sadness/depression,
dizziness, heat flushes, extra heartbeats).

The Norwegian Function Assessment Scale (NFAS) [37, 38]
Physical and mental function during the last week were
measured with the NFAS, rated on a four-point scale
from 1-4, where one is no functional limitations and
four is cannot perform [37, 38]. The original scale con-
sists of 39 items and seven domains, and has been
shown to be a valid instrument for evaluation of work-
related function in a previous Norwegian study [37].
Three new subscales derived from the NFAS were used,
measuring physical function and coping/interaction abil-
ity. The new scale consists of 18 items and three factors
(see statistical methods).

1) “Moving ability’, 7 items, o = 0.83 (standing, walking
more than a km on flat ground, walking on different
surfaces, putting on your shoes and socks, dressing
and undressing, cleaning your house, sitting on a
kitchen chair).

“Lifting/carrying ability”, 3 items, a = 0.75 (carrying

shopping bags in your hands, carrying a little sack/

backpack on your shoulders or back, pushing and
pulling with your arms).

3) “Coping/interaction ability”, 8 items, a = 0.79
(staying alert and being able to concentrate, working
in groups, guiding others in their activities,
managing everyday responsibility, managing
everyday stress and strains, managing to take
criticism, managing to control your anger and
aggression, remembering things).

2

~

The Fear Avoidance Beliefs Questionnaire (FABQ) [30]
FABW were measured using the FABQ-Work subscale
from the FABQ. Each item is rated on a seven-point
Likert scale ranging from 0-6, where 0 is completely dis-
agree and 6 is completely agree. Good reliability and
construct validity have been reported [30, 57].

“Fear avoidance beliefs for work”, 7 items, o = 0.87 (My
pain was caused by my work or by an accident at work.
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My work aggravated my pain. My work is too heavy for
me. My work makes or would make my pain worse. My
work might harm me. I should not do my normal work
with my present pain. I do not think I will be back to
my normal work within 3 months).

The questionnaire was slightly modified to concern in-
dividuals with pain in general, and not only back pain.
Introductorily one question was added, asking whether
the respondents were bothered with pain or not, and it
was followed by a multiple response question on pain lo-
cation (back, shoulder/arm, neck, leg/feet, head, chest or
other).

Statistical methods

Baseline characteristics were examined using SPSS sta-
tistics version 21 for Windows. Differences in socio
demographic and questionnaire data between genders
were examined by Chi square tests (¥*) in non-
parametric data, and independent samples t-tests in
parametric data.

Data handling

Performing a confirmatory factor analysis (CFA) of the
original scale of NFAS [37, 38] did not confirm the ori-
ginal factor structure of seven domains. Therefore an ex-
ploratory factor analysis (EFA) was performed, using the
robust-weighted least square estimator (WLSMV) and
geomin oblique rotation. The EFA was conducted in
Mplus, allowing for categorical items. The EFA revealed
the presence of three factors. Twenty-one items were re-
moved from the three factors to create meaningful en-
tities and to avoid cross loadings. The subsequent EFA
on the remaining 18 items supported the structure of
the same three factors. Chronbach’s alpha (a) was used
to determine the internal consistency of the three sub-
scales based on the derived factors: 1) “Moving ability”,
7 items, o =0.83. 2) “Lifting/carrying ability”, 3 items,
a =0.75. 3) “Coping/interaction ability”, 8 items, a = 0.79.

Structural equation modeling

The hypothesized model was tested using structural
equation modeling (SEM) [55]. SEM is a multivariate
technique, which combines path analysis and measure-
ment (factor) models [55]. SEM may combine observed
and latent variables, and is a confirmatory technique
where SEM is used to determine if the a priori model is
supported by the data [55]. The SEM analyses were per-
formed with Mplus version 7.00 program package [58]
using the robust-weighted least square estimator
(WLSMV). The WLSMYV estimator was used because all
of the indicators of the latent variables were treated as
ordinal. WLSMYV uses polychoric correlations for esti-
mation, seems relatively robust to violations of normality
[59, 60], and provides consistent estimates when missing
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data are random with respect to the covariates in the
model [61]. The Comparative Fit Index (CFI) and the
Root Mean Square Error of Approximation (RMSEA)
were used to assess model fit as recommended by Brown
[60]. A CFI between 0.90 and 0.95 indicates a fair model
fit, with values above 0.95 to be a good fit, and a RMSEA
less than 0.08 indicates a fair model fit, with values
below 0.05 to be a good fit, between the measurement
model and the observed data [60].

The structural measurement model was estimated with
number of days on sickness benefits after WR as an ob-
served dependent variable. Education and number of previ-
ous days on sickness benefits were treated as observed
variables as they were both based on a single item. Muscu-
loskeletal complaints and pseudoneurological complaints
were also treated as observed variables, because their asso-
ciated items were considered as formative/causal indicators
and not as reflective of a common factor [55]. FABW and
the three subscales of functional ability; coping/interaction
ability, lifting/carrying ability, and moving ability, were
treated as latent variables in the model as their associated
items were assumed to be caused by underlying common
factors [55].

The hypothesized SEM model (Fig. 1) was tested by
the use of a two-step modeling approach [55]. In the
first step, we tested the adequacy of the measurement
models. The hypothesized three-factor model derived
from the NFAS (moving ability, lifting/carrying ability,
and coping/interaction ability) and the hypothesized uni-
dimensional FABW model were tested separately. To
identify sources of misfit in potentially inadequately fit-
ting measurement models, modification indices were
inspected [62]. In the second step the adequacy of the
full structural regression model was tested, and the sig-
nificance of indirect effects was tested by the use of the
Sobel (delta) method [58].

Multiple group analyses [62, 63] were used to test
whether the model was invariant across gender. When
testing whether the measurement model was invariant
across gender, each latent construct was tested separ-
ately. In these analyses a top down strategy was applied
[58] where the fit of a model of which the loadings and
thresholds were held equal between genders was com-
pared to a model of which the same parameters (except
for the identification item) were free to vary. The model
was assumed non-invariant if the change in chi square
was significant (tested by DIFFTEST in Mplus) and the
decrease in CFI was less than 0.002 [55, 64]. Only the
DIFFTEST procedure was used to test whether the paths
and correlations in the structural model were invariant
across gender. In the final multiple group analysis the
paths that were significantly different between men and
women were estimated freely, while the non-significant
paths were set equal between men and women. Direct
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and indirect effects were estimated as indicated in Fig. 3.
Standardized estimates and p-values were reported.

Results

All participants were either on partial or fulltime sick-
ness benefits when they were admitted to the WR pro-
gram. Mean time on sickness benefits during the last
2 years before admittance to the WR program, were
10 months (SD = 6.7). Baseline characteristics are shown
in Table 1.

Descriptive statistics

During the follow-up period, the participants received
sickness benefits for an average of 595 (SD =424) days.
There were no significant gender differences in days on
sickness benefits before or after the WR program
(Table 1). Significant gender differences were found for
age, education, SHC, FABW, and functional ability. Men
were significantly younger, reported fewer years of edu-
cation, less severe SHC, higher levels of FABW, and
poorer moving ability. Women reported poorer coping/
interaction ability (Table 1). On the modified version of
the FABQ, 95 % of the women and 91 % of the men re-
ported having pain, and a majority reported several pain
sites. In terms of pain location, a statistically significant
higher proportion of the women reported pain in shoul-
der/arm, neck, head, and other pain sites (Chi-square
test, all p <0.001).
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Correlations

Correlations based on the sum scores of the different
scales are shown in Table 2. The correlations between
the observed variables were of small to moderate magni-
tude and most were as expected by our model. Days on
sickness benefits after WR were significantly correlated
with all the included variables in the expected direction
(range r=-0.12-0.39). The correlation between days on
sickness benefits after WR was most pronounced with
FABW (r=0.38) and previous days on sickness benefits
(r=0.39). Given the prominent place of FABW in our
model, it was not surprising that it was significantly cor-
related with most of the other variables. It was surpris-
ing, however, that FABW was neither significantly
correlated with pseudoneurological complaints (r=0.04,
p>0.05) nor with coping/interaction ability (r=0.02,
p>0.05).

SEM analyses

Gender differences

Preliminary multigroup analyses on all the included
models showed some gender differences in the structural
parameters. When testing for measurement invariance
across gender for each latent construct separately, the
analyses revealed strong measurement invariance for
coping/interaction ability and lifting/carrying ability, and
partial measurement invariance for FABW and moving
ability. More specifically, given equal trait levels of
FABW across gender, men had a higher score on the

pseudoneurological
health complaints

r=0.58

poor coping/
interaction
ability

moving ability
r=0.15

education

r=-0.13

days on sickness
b benefits before WR

poor lifting/
carrying *
ability 0.07
0.57** 0.29** &
| thISﬁUbSkeI'e_ta' 1=0.70 fear avoidance \0-27 days on sickness
ealth complaints = beliefs for work benefits after WR
0.38** 0.14*
poor -0.13% 0.27*

Fig. 3 Parameter estimates for the final model. The circles represent latent variables. The squares represent observed variables. Double-headed
slim arrows indicate correlations between independent variables. Non-significant paths/correlations are not shown. Model fit: (x2 [370] = 1409,335,
p <0.001, CFI=0.957, RMSEA = 0.049 (90 % ClI: 0.046-0.052) **p < 0.001, *p < 0.05

r=0.39
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Table 2 Correlations between days on sickness benefits before WR, education, subjective health complaints, functional ability, fear

avoidance beliefs for work and days on sickness benefits after WR

1 2 3 4 5 6 7 8
1 Days on sickness benefits before WR -
2 Education —0.13%*
3 Musculoskeletal complaints 0.13** —0.15%*
4 Pseudoneurological complaints 0.10** 0.13** 0.33**
5 Moving ability 0.19%* —0.25%* 041%* 0.03
6 Coping/interaction ability 0.10* 0.12%* 0.13** 0.58** 0.04
7 Lifting/carrying ability 0.22** —0.24* 057** 0.15%* 0.70%* 0.15%*
8 Fear avoidance beliefs for work 0.33** —0.25** 0.29%* 003 040** 0.02 045%*
9 Days on sickness benefits after WR 0.39** —0.12** 0.15%* 0.13% 0.22%* 0.13** 0.23** 0.38**

**p <0.001, *p <0.01

following items: “My pain was caused by my work or by
an accident at work”, “My work might harm me”, and “I
should not do my normal work with my present pain”.
Women were more likely to report that they had more
problems “cleaning your house” than men with an equal
level of moving ability. Multigroup analyses on the full
structural model furthermore revealed that education
was significantly correlated only with pseudoneurological
complaints (r=0.31 vs. r=0.03) and coping/interaction
(r=0.26 vs. r=0.05) amongst men. Most importantly
however, no significant differences were found between
genders on the structural paths in the full model. Men
and women were therefore treated as one group in the
following analyses and results presented.

Step 1: CFA measurement models

Neither the hypothesized three-factor model derived
from the NFAS (x* [132] =1232.962, p<0.001, CFI=
0.926, RMSEA =0.085, 90 % CI for RMSEA =0.081-
0.089) nor the hypothesized unidimensional FABW
model (x* [14] = 260.797, p < 0.001, CFI = 0.978, RMSEA
=0.128, 90 % CI for RMSEA = 0.115-0.142) had an ad-
equate fit to the data. For functional ability, the three-
factor solution had an acceptable fit (x? [130] = 755.998,
p<0.001, CFI=0.958 RMSEA =0.065 90 % CI for
RMSEA = 0.060-0.069) when allowing local dependen-
cies (correlated error terms) between the items “putting
on your shoes and socks” and “dressing and undressing”
(r=0.74), and between the items “walking more than a
km on flat ground” and “walking on different surfaces”
(r=0.67). Both of these local dependencies were located
on the moving factor. For FABW, the model fit indices
for a one-factor solution was acceptable (¥* [11]=
62.381, p<0.001, CFI=0.995, RMSEA =0.066, 90 % CI
for RMSEA =0.051-0.082), after allowing local depend-
encies between: “I do not think I will be back to my nor-
mal work within 3 months” and “I should not do my
normal work with my present pain” (» = 0.30), “My work

makes or would make my pain worse” and “My work ag-
gravated my pain” (r=0.42), and “My work aggravated
my pain” and “My pain was caused by my work or by an
accident at work” (r=0.30). Even if the hypothesized
measurement models had to be modified somewhat, it
can be argued that the results supported the construct
validity of the latent constructs as all the items had ra-
ther high loadings on their respective latent variables
(standardized loadings for moving ability ranged be-
tween 0.66 and 0.81; FABW ranged between 0.54 and
0.88) which supports that these constructs are essentially
unidimensional despite some local dependencies.

Step 2: The full structural model

The full structural model had a good fit to the data (x>
[370] = 1409,335, p < 0.001, CFI =0.957, RMSEA = 0.049,
90 % CI for RMSEA =0.046-0.052). The analyses sup-
ported the hypothesized important role of both FABW
(Standardized Beta=0.27, p <0.001) and days on sick-
ness benefits before WR (Standardized Beta =0.27, p <
0.001) in predicting days on sickness benefits after WR
(Fig. 3). Also as hypothesized, FABW mediated the paths
between both education (Standardized Beta for indirect
effect = -0.034, p <0.01) and musculoskeletal complaints
on days on sickness benefits after WR. As predicted the
latter mediation effect went via two different routes.
One of the indirect effects went from musculoskeletal
complaints to days on sickness benefits after WR via lift-
ing/carrying ability (Standardized Beta for indirect effect
=0.045, p<0.001). The other indirect effect went via
moving ability (Standardized Beta for indirect effect =
0.015, p < 0.05) prior to going via FABW (Fig. 3). The in-
direct effects from both poor lifting/carrying ability
(Standardized Beta for indirect effect=0.08, p <0.001)
and poor moving ability (Standardized Beta for indirect
effect = 0.039, p <0.05) via FABW were significant. Poor
coping/interaction ability did not have a direct or an in-
direct effect on days on sickness benefits after WR.
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Pseudoneurological complaints had only a very weak dir-
ect effect (Standardized Beta = 0.07, p < 0.05) on days on
sickness benefits after WR.

Discussion

The results partly supported our main hypothesis, which
stated that FABW are an important mediator between
the predictors; health complaints, functional ability, and
socioeconomic status, and the outcome; continued sick-
ness benefits 3 years after WR. FABW seem to mediate
the effect of physical function and level of education on
days on sickness benefits after WR. Also, as hypothe-
sized, musculoskeletal complaints had an indirect effect
on continued sick leave via physical function and via
FABW. The present analyses did not support the hy-
pothesis that pseudoneurological complaints or poor
coping/interaction ability lead to continued sick leave
after WR via FABW. Whereas pseudoneurological com-
plaints only had a small direct effect on days on sickness
benefits after WR, poor coping/interaction ability did
not predict either FABW or days on sickness benefits
after WR. There were no gender differences in the medi-
ation model, indicating that the factors involved in the
process of RT'W after long-term sick leave and WR may
be equal for men and women.

A key message from this study is that FABW are a me-
diator between various predictors and continued sick-
ness benefits after WR in individuals with long-lasting
musculoskeletal complaints and multiple pain sites.
Most of the studies showing that cognitions and beliefs
predict work outcomes have been on individuals with
LBP [29], but results are weak and inconsistent for fear
avoidance beliefs predicting RTW in samples of individ-
uals with chronic LBP [27]. Our results are in line with
previous findings showing that FABW was a main pre-
dictor of non-RTW at 3 and 12 months follow-ups after
WR [14].

This study adds to the literature by showing direct and
indirect relationships between various predictors and
FABW and continued sick leave after WR, in a predefined
mediation model. FABW is a complex phenomenon,
shaped in the interplay between internal and external
stressors, from competing personal goals, psychosocial
factors, and daily life and workplace factors [32]. In indi-
viduals on sick leave with long-lasting health complaints,
the internal stressors may be related to the perception of
pain, distress and functional ability, and the external
stressors to perceived stress and discomfort at the work-
place. Fear avoidance beliefs are linked to avoidance be-
havior, and may act as a mediator between the internal
and external stressors and avoiding the workplace [45].
Stimulus expectancies and learned positive or negative re-
sponse outcome expectancies as described in the CATS
determine psychobiological responses [55]. High levels of
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FABW and subsequent avoidance behavior can be ex-
plained as negative response outcome expectancies to-
wards RTW, e.g. poor coping.

Our results revealed no direct path from musculoskel-
etal complaints to days on sickness benefits after WR.
This finding support the understanding that biomedical
factors do not directly influence RTW after long-term
sick leave, but rather work indirectly through other fac-
tors such as functional ability and beliefs [3, 29, 65].
Likewise, we believe that the strong indirect effects
found for musculoskeletal complaints via physical func-
tion and further via FABW to continued sick leave after
WR, support the use of a biopsychosocial approach
when predicting RTW after long-term sick leave and
rehabilitation efforts [3, 4, 65]. The paths from muscu-
loskeletal complaints to poor physical function as mea-
sured by moving ability and lifting/carrying ability, were
strong, and in line with previous research [37-39]. Func-
tional limitations may be superior to pain for predicting
disability outcomes and RTW [66].

The results supported our hypothesis of a path from
level of education via FABW to continued sickness bene-
fits after WR. Individuals with low education have more
often manual and physically demanding work with less
control and decision latitude [48, 49]. This may lead to
high levels of negative workplace exposures [49] and
FABW. Individuals with low level of education may also
have less psychosocial resources to deal with the work
demands [52, 53]. Consequently, there may be a discrep-
ancy between demands and available resources, which in
turn may cause high activation, negative outcome ex-
pectancies, and prolonged workplace avoidance in terms
of prolonged sick leave.

Another main finding was that length of previous sick
leave at admittance to the WR program had a direct ef-
fect on days on sickness benefits after WR. There are
strong indicators for negative and independent relation-
ships between length of previous sick leave and the
probabilities for returning to work [7, 9, 14, 24]. How-
ever, one might also assume an indirect effect of previ-
ous sick leave via FABW. This issue should be addressed
in future research.

For pseudoneurological complaints, the results did not
support the hypothesis of FABW being a mediator of
continued sick leave after WR. This result is purely a
consequence of the very small correlations between
FABW and pseudoneurological complaints in our data.
However, this finding is surprising, since previous results
in a similar study population of long-term sick-listed
WR participants, found pseudoneurological complaints
to explain a significant part of the variance in FABW
[14]. Similarly, in individuals on sick leave due to neck
and back pain, there were a strong relationship between
psychological distress, such as depression and anxiety



Qyeflaten et al. BMC Musculoskeletal Disorders (2016) 17:225

and FABW [42, 43]. A possible explanation of the lack
of association between pseudoneurological complaints
and FABW in this study may be that the current study
population, from eight different WR clinics, is more het-
erogeneous than the previous study population of WR
participants [14]. This may imply a higher variance in
reports on the musculoskeletal and pseudoneurological
variables, and less overlap between these complaints. An
argument against this explanation is however, that pseu-
doneurological complaints in the current study had a
direct predictive effect on continued sick leave after WR,
in line with findings in the previous study where pseu-
doneurological complaints predicted work outcomes
3 months after participating in WR [14]. When the fear
avoidance beliefs questionnaire was developed, it was
strongly emphasized that there was an affective dimen-
sion, in the form of anxiety, high somatic awareness, and
depressive symptoms, between maladaptive beliefs and de-
veloping chronic pain [30]. The associations and mecha-
nisms between common mental complaints, FABW, and
RTW seem still poorly understood in sick-listed WR par-
ticipants with long-lasting composite health complaints.

Furthermore, the results did not support our hypoth-
esis of an effect of coping/interacting ability on contin-
ued sick leave benefits after WR, neither directly nor
indirectly via FABW. This lack of association is also
reflected by the very small correlation with FABW in
this data set. In a previous study, we found that individ-
uals on sickness benefits 3 years after WR reported
poorer physical and mental functional ability than those
who had returned to work [44]. Functional ability is
dependent on the situation, as the capacity of an individ-
ual always will be restricted or facilitated in interacting
with contextual factors, like the work environment [40].
We did however not include any work-related variables
in the current SEM model. More research investigating
direct and indirect relationships between individual psy-
chosocial factors and environmental workplace factors is
needed to understand more of what facilitates and hin-
ders RTW in individuals on sick leave [3, 26].

The large and representative study sample of WR par-
ticipants from eight different rehabilitation clinics in
Norway is a strength in the present study. A multicenter
sample may give a more heterogeneous study popula-
tion. Heterogeneity may give high generalizability when
the prognostic model matches the observed outcome
[67]. Access to complete official register data and the
long follow-up period of sickness benefits strengthen the
interpretation of the results. A limitation may however
be that all variables expect the outcome measure were
collected at entry to the WR program. This clearly limits
causal interpretations between the constructs. Longitu-
dinal studies focusing on change in the constructs in-
cluded in the model have been recommended [26], and
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should be a priority in later studies. A limitation may
also be that the WR program could influence some of
the included independent variables, related to health,
functioning, and FABW, and they may change during
follow-up. This potential bias will however be equal
for all the participants. In this paper, we choose to
include the independent factors measured at baseline,
because we were interested in the prediction effect
and not the changes over time. Future studies might
explore if any changes in these variables during or
after the rehabilitation will be stronger predictors for
RTW after WR.

In our final model, poor coping/interaction ability was
not a significant predictor for continued days on sick-
ness benefit. This may be due to its high correlation with
pseudoneurological complaints. A potential interesting
hypothesis for future research is that pseudoneurological
complaints may mediate the relation between poor cop-
ing/interaction ability and continued days on sickness
benefit. Although the data partly supported the hypothe-
sized mediation model, the estimates for the single path-
ways were not very strong. It is therefore important to
identify other predictors and pathways intervening with
education, health complaints, functional ability, and fear
avoidance beliefs for work. Research should in particular
address how individual factors intervene with contextual
factors, e.g. at the workplace. In addition, using mea-
sures on work exposure or work environmental factors
in our model could have given a stronger design, making
it possible to adjust for possible contextual confounders.
Despite these limitations, the results from this study
may have implications for the process of referral to WR
programs and for determining the content of the pro-
grams. Our results suggest that clinicians and stake-
holders should have an increased focus on individuals
with high levels of FABW and poor physical function
among those reporting musculoskeletal complaints, and
on the severity of complaints among those reporting
pseudoneurological complaints. For individuals at risk,
increased attention should be on the workplace, in par-
ticular on work tasks and the organization of work, for
instance via improved learning climate and learning op-
portunities [52].

Conclusions

The hypothesized model was partly supported by the
data. The results show that FABW may mediate the
effect of musculoskeletal complaints via physical func-
tion, and the effect of education on continued sick-
ness benefits 3 vyears after participating in a WR
program. These findings may give direction for future
research assessing prognostic factors for RTW out-
comes after long-term sick leave in individuals with
long-lasting health complaints.



@yeflaten et al. BMC Musculoskeletal Disorders (2016) 17:225

Abbreviations

CATS: the cognitive activation theory of stress; CFA: confirmatory factor
analysis; CFl: the comparative fit index; Cl: confidence interval; DP: disability
pension; EFA: exploratory factor analysis; FABQ: the fear avoidance beliefs
questionnaire; FABW: fear avoidance beliefs for work; LBP: low back pain;
NAV: The Norwegian Labour and Welfare Administration; NFAS: The
Norwegian function assessment scale; NSD: The Norwegian social science
data services; REK: Region Medical Ethics Committee; RMSEA: the root mean
square error of approximation; RTW: return to work; SD: standard deviation;
SEM: structural equation modeling; SHC: subjective health complaints;

WAA: work assessment allowance; WLSMV: the robust-weighted least square
estimator; WR: work rehabilitation.

Acknowledgements

We want to thank all participants in the study and the interdisciplinary
rehabilitation professionals at the eight different inpatient WR clinics in
Norway for their contributions. We also want to thank Olav Hahn at the
National Centre for Occupational Rehabilitation for valuable help in
organizing the register data used in this study.

Funding
The South-Eastern Regional Health Authority in Norway funded this study.
There are no competing interests.

Availability of data and materials
Data will not be shared as it contains data from the Norwegian Labour and
Welfare Administration which we by law are not allowed to share.

Authors’ contributions

I@ was involved in the planning and design of the study, performed the
statistical analysis, and drafted the manuscript. JO was involved in the design
of the study, contributed substantially in the statistical analysis, in the
interpretation of the results, and helped draft the manuscript. HRE was
involved in the planning of the study, in the interpretation of the results and
in the writing process. TNB was involved in the planning of the study, in the
interpretation of the results and in the writing process. SAL was involved in
the planning of the study and in the interpretation of the results. SB was
involved in the planning of the study and in the writing process. Cl was
involved in the planning of the study and in the writing process. KB gave
important advice in the statistical analysis, in interpretation of the results,
and contributed continuously in the writing process. All authors read and
approved the final manuscript.

Competing interests

The authors of this manuscript claim to have no conflicts of interest
including any financial, personal or other relationships with other people or
organizations that could inappropriately influence this work.

Consent for publication
Not applicable.

Ethics approval and consent to participate

The study fulfilled the principles in the Declaration of Helsinki, and was
approved by the Medical Ethics Committee; Region West in Norway (REK-vest
ID 3.2007.178) and the Norwegian social science data services (NSD, ID 16139).

Author details

'National Centre for Occupational Rehabilitation, Haddlandsvegen 20,
NO-3864 Rauland, Norway. 2Uni Research Health, Bergen, Norway.
3Department of Sport and Physical Activity, Bergen University College,
Bergen, Norway. *Faculty of Health and Social Studies, Telemark University
College, Porsgrunn, Norway. “Department of Clinical Dentistry, University of
Bergen, Bergen, Norway. The Directorate of Labour and Welfare, Oslo,
Norway. "Section of Public Health Science, ILP, Norwegian University of Life
Sciences, As, Norway.

Received: 24 October 2015 Accepted: 17 May 2016
Published online: 23 May 2016

Page 11 of 12

References

1. OECD. Sickness, Disability and Work: Breaking the Barriers. A Synthesis of
Findings across OECD Countries. Publishing 24 Nov 2010. http://ec.europa.
eu/health/mental_health/eu_compass/reports_studies/disability_synthesis_
2010_en.pdf. Accessed 22 Oct 2015.

2. Sullivan MJ, Feuerstein M, Gatchel R, Linton SJ, Pransky G. Integrating
psychosocial and behavioral interventions to achieve optimal rehabilitation
outcomes. J Occup Rehabil. 2005;15(4):475-89.

3. Schultz 1Z, Stowell AW, Feuerstein M, Gatchel RJ. Models of return to work
for musculoskeletal disorders. J Occup Rehabil. 2007;17(2):327-52.

4. Waddell G, Burton AK. Concepts of rehabilitation for the management of
low back pain. Best Pract Res Clin Rheumatol. 2005;19(4):655-70.

5. Young AE, Roessler RT, Wasiak R, McPherson KM, van Poppel MN, Anema JR.
A developmental conceptualization of return to work. J Occup Rehabil.
2005;15(4):557-68.

6. Pransky G, Gatchel R, Linton SJ, Loisel P. Improving return to work research.
J Occup Rehabil. 2005;15(4):453-7.

7. Qyeflaten |, Lie SA, Ihlebaek CM, Eriksen HR. Prognostic factors for return to
work, sickness benefits, and transitions between these states: a 4-year
follow-up after work-related rehabilitation. J Occup Rehabil. 2014;24(2):199-212.

8. Cornelius LR, van der Klink JJ, Groothoff JW, Brouwer S. Prognostic factors of
long term disability due to mental disorders: a systematic review. J Occup
Rehabil. 2011;21(2):259-74.

9. Selander J, Marnetoft SU, Bergroth A, Ekholm J. Return to work following
vocational rehabilitation for neck, back and shoulder problems: risk factors
reviewed. Disabil Rehabil. 2002;24(14):704-12.

10. Brage S, Ihlebaek C, Natvig B, Bruusgaard D. Musculoskeletal disorders as
causes of sick leave and disability benefits. Tidsskr Nor Laegeforen. 2010;
130(23):2369-70.

11, Eriksen HR, Ihlebaek C, Ursin H. A scoring system for subjective health
complaints (SHC). Scand J Public Health. 1999,27:63-72.

12. Von Korff M, Crane P, Lane M, Miglioretti DL, Simon G, Saunders K, et al.
Chronic spinal pain and physical-mental comorbidity in the United States:
results from the national comorbidity survey replication. Pain. 2005;113(3):
331-9.

13. Hagen EM, Svensen E, Eriksen HR, Ihlebaek CM, Ursin H. Comorbid
subjective health complaints in low back pain. Spine. 2006;31(13):1491-5.

14.  Qyeflaten |, Hysing M, Eriksen HR. Prognostic factors associated with return
to work following multidisciplinary vocational rehabilitation. J Rehabil Med.
2008;40:548-54.

15. Tellnes G, Svendsen KO, Bruusgaard D, Bjerkedal T. Incidence of sickness
certification. Proposal for use as a health status indicator. Scand J Prim
Health Care. 1989;7(2):111-7.

16.  Ihlebaek C, Brage S, Eriksen HR. Health complaints and sickness absence in
Norway, 1996-2003. Occup Med (Lond). 2007;57(1):43-9.

17. Ursin H. Sensitization, somatization, and subjective health complaints. Int J
Behav Med. 1997;4(2):105-16.

18. Knudsen AK, Harvey SB, Mykletun A, Overland S. Common mental disorders
and long-term sickness absence in a general working population. The
Hordaland Health Study. Acta Psychiatr Scand. 2012;127:287-97.

19. Kamaleri Y, Natvig B, Ihlebaek CM, Bruusgaard D. Does the number of
musculoskeletal pain sites predict work disability? A 14-year prospective
study. Eur J Pain. 2009;13(4):426-30.

20. Brouwers EP, Terluin B, Tiemens BG, Verhaak PF. Predicting return to work in
employees sick-listed due to minor mental disorders. J Occup Rehabil. 2009;
19(4):323-32.

21, Blank L, Peters J, Pickvance S, Wilford J, Macdonald E. A systematic review of
the factors which predict return to work for people suffering episodes of
poor mental health. J Occup Rehabil. 2008;18(1):27-34.

22, Loisel P, Coté P. The work disability paradigm and its public health
implications. In: Loisel P, Anema JR, editors. Handbook of work disability,
prevention and management. New York: Springer Science + Business Media;
2013. p. 59-67.

23. lles RA, Davidson M, Taylor NF, O'Halloran P. Systematic review of the ability
of recovery expectations to predict outcomes in non-chronic non-specific
low back pain. J Occup Rehabil. 2009;19(1):25-40.

24.  Dekkers-Sanchez PM, Hoving JL, Sluiter JK, Frings-Dresen MH. Factors
associated with long-term sick leave in sick-listed employees: a systematic
review. Occup Environ Med. 2008,65(3):153-7.

25. Lund T, Labriola M. Sickness absence in Denmark — research, results, and
reflections. Scand J Work Environ Health. 2009;7(Suppl):5-14.


http://ec.europa.eu/health/mental_health/eu_compass/reports_studies/disability_synthesis_2010_en.pdf
http://ec.europa.eu/health/mental_health/eu_compass/reports_studies/disability_synthesis_2010_en.pdf
http://ec.europa.eu/health/mental_health/eu_compass/reports_studies/disability_synthesis_2010_en.pdf

@yeflaten et al. BMC Musculoskeletal Disorders (2016) 17:225

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

42.

43.

44,

45.

46.

47.

48.

49.

Besen E, Young AE, Shaw WS. Returning to work following low back pain:
towards a model of individual psychosocial factors. J Occup Rehabil. 2015;
25(1):25-37.

Wertli MM, Rasmussen-Barr E, Weiser S, Bachmann LM, Brunner F. The role
of fear avoidance beliefs as a prognostic factor for outcome in patients with
nonspecific low back pain: a systematic review. Spine J. 2013;14(5):816-36.
lles RA, Davidson M, Taylor NF. Psychosocial predictors of failure to return to
work in non-chronic non-specific low back pain: a systematic review. Occup
Environ Med. 2008;65(8):507-17.

Waddell G, Burton AK, Main CJ. Screening to identify people at risk of long-
term incapacity for work. A conceptual and scientific review. London: Royal
Society of Medicine Press; 2003.

Waddell G, Newton M, Henderson |, Somerville D, Main CJ. A Fear-
Avoidance Beliefs Questionnaire (FABQ) and the role of fear-avoidance
beliefs in chronic low back pain and disability. Pain. 1993;52(2):157-68.
Vlaeyen JW, Linton SJ. Fear-avoidance model of chronic musculoskeletal
pain: 12 years on. Pain. 2012;153(6):1144-7.

Crombez G, Eccleston C, Van DS, Vlaeyen JW, Karoly P. Fear-avoidance
model of chronic pain: the next generation. Clin J Pain. 2012;28(6):475-83.
Lethem J, Slade PD, Troup JD, Bentley G. Outline of a fear-avoidance model
of exaggerated pain perception. Behav Res Ther. 1983;21(4):401-8.

Linton SJ, Shaw WS. Impact of psychological factors in the experience of
pain. Phys Ther. 2011;91(5):700-11.

Bailey KM, Carleton RN, Vlaeyen JW, Asmundson GJ. Treatments addressing
pain-related fear and anxiety in patients with chronic musculoskeletal pain:
a preliminary review. Cogn Behav Ther. 2010;39(1):46-63.

Ursin H, Eriksen HR. The cognitive activation theory of stress.
Psychoneuroendocrinology. 2004,29:567-92.

Brage S, Fleten N, Knudsrod OG, Reiso H, Ryen A. Norwegian functional
scale — a new instrument in sickness certification and disability assessments.
Tidsskr Nor Laegeforen. 2004;124:2472-4.

@steras N, Brage S, Garratt A, Benth JS, Natvig B, Gulbrandsen P. Functional
ability in a population: Normative survey data and reliability for the ICF based
Norwegian Function Assessment Scale. BMC Public Health. 2007,7:278.

Natvig B, Ihlebaek C, Grotle M, Brage S, Bruusgaard D. Neck pain is often a
part of widespread pain and is associated with reduced functioning. Spine.
2010;35(23):1285-9.

Glassel A, Finger ME, Cieza A, Treitler C, Coenen M, Escorpizo R. Vocational
rehabilitation from the client’s perspective using the international
classification of functioning, disability and health (ICF) as a reference.

J Occup Rehabil. 2011;21:167-78.

Overmier JB. Sensitization, conditioning, and learning: can they help us
understand somatization and disability? Scand J Psychol. 2002;43(2):105-12.
Grotle M, Vollestad NK, Veierad MB, Brox JI. Fear-avoidance beliefs and
distress in relation to disability in acute and chronic low back pain. Pain.
2004;112(3):343-52.

Myhre K, Roe C, Marchand GH, Keller A, Bautz-Holter E, Leivseth G, et al.
Fear-avoidance beliefs associated with perceived psychological and social
factors at work among patients with neck and back pain: a cross-sectional
multicentre study. BMC Musculoskelet Disord. 2013;14:329.

@yeflaten I, Midtgarden 1J, Maeland S, Eriksen HR, Magnussen LH.
Functioning, coping and work status three years after participating in an
interdisciplinary, occupational rehabilitation program. Scand J Public Health.
2014;42(5):425-33.

Brosschot JF, Gerin W, Thayer JF. The perseverative cognition hypothesis: a
review of worry, prolonged stress-related physiological activation, and
health. J Psychosom Res. 2006;60(2):113-24.

Keeley P, Creed F, Tomenson B, Todd C, Borglin G, Dickens C. Psychosocial
predictors of health-related quality of life and health service utilisation in
people with chronic low back pain. Pain. 2008;135(1-2):142-50.

Marmot M, Ryff CD, Bumpass LL, Shipley M, Marks NF. Social inequalities in
health: next questions and converging evidence. Soc Sci Med. 1997,44(6):
901-10.

Bruusgaard D, Smeby L, Claussen B. Education and disability pension: a
stronger association than previously found. Scand J Public Health. 2010;
38(7):686-90.

Marmot MG, Smith GD, Stansfeld S, Patel C, North F, Head J, et al. Health
inequalities among British civil servants: the Whitehall I study. Lancet.
1991,337(8754):1387-93.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

62.

63.

64.

65.

66.

67.

Page 12 of 12

Piha K, Laaksonen M, Martikainen P, Rahkonen O, Lahelma E.
Interrelationships between education, occupational class, income and
sickness absence. Eur J Public Health. 2010;20(3):276-80.

Hansen HT, Ingebrigtsen T. Social class and sickness absence in Norway.
Acta Sociologica. 2008;51(4):309-27.

Eriksen HR, Ursin H. Social inequalities in health: Biological, cognitive and
learning theory perspectives. Norsk Epidemiologi. 2002;12(1):33-8.
Kristenson M, Eriksen HR, Sluiter JK, Starke D, Ursin H. Psychobiological
mechanisms of socioeconomic differences in health. Soc Sci Med. 2004;
58(8):1511-22.

Siegrist J, Marmot M. Health inequalities and the psychosocial environment-
two scientific challenges. Soc Sci Med. 2004;58(8):1463-73.

Kline RB. Principles and practices of of structural equation modeling. 3rd ed.
New York: Guilford press; 2011.

Tveito TH, Halvorsen A, Lauvalien JV, Eriksen HR. Room for everyone in
working life? 10 % of the employees - 82 % of the sickness leave. Norsk
Epidemiologi. 2002;12:63-8.

Grotle M, Brox JI, Vollestad NK. Reliability, validity and responsiveness of the
fear-avoidance beliefs questionnaire: methodological aspects of the
Norwegian version. J Rehabil Med. 2006;38(6):346-53.

Muthén LK, Muthén BO. Mplus user's guide. 7th ed. Los Angeles: Muthén &
Muthén; 1998-2012.

Flora DB, Curran PJ. An empirical evaluation of alternative methods of
estimation for confirmatory factor analysis with ordinal data. Psychol
Methods. 2004;9(4):466-91.

Brown TA. Confirmatory factor analysis for applied research. New York:
Guilford press; 2006.

Asparouhov T, Muthén B. Weighted least squares estimation with missing
data. Publishing 14 Aug 2010. www.statmodel.com/download/
GstrucMissingRevision.pdf. Accessed 22 Oct 2015.

Byrne BM, Shavelson RJ, Muthén BO. Testing for the equivalence of factor
covariance and mean structures: The issue of partial measurement
invariance. Psychol Bulletin. 1989;105:456-66.

Byrne BM. Structural equation modeling with Mplus: basic concepts,
applications, and programming (multivariate applications series). New York/
London: Routledge; 2011.

Meade AW, Johnson EC, Braddy PW. Power and sensitivity of alternative fit
indices in tests of measurement invariance. J Appl Psychol. 2008,93:568-92.
Schultz IZ, Crook J, Fraser K, Joy PW. Models of diagnosis and rehabilitation
in musculoskeletal pain-related occupational disability. J Occup Rehabil.
2000;10:271-93.

McGorry RW, Shaw WS, Lin JH. Correlations between pain and function in a
longitudinal low back pain cohort. Disabil Rehabil. 2011;33(11):945-52.
Justice AC, Covinsky KE, Berlin JA. Assessing the generalizability of
prognostic information. Ann Intern Med. 1999;130(6):515-24.

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BioMed Central



http://www.statmodel.com/download/GstrucMissingRevision.pdf
http://www.statmodel.com/download/GstrucMissingRevision.pdf

J Occup Rehabil (2014) 24:199-212
DOI 10.1007/510926-013-9466-5

Prognostic Factors for Return to Work, Sickness Benefits,
and Transitions Between These States: A 4-year Follow-up

After Work-Related Rehabilitation

Irene Oyeflaten - Stein Atle Lie - Camilla M. IThlebak -
Hege R. Eriksen

Published online: 9 August 2013

© The Author(s) 2013. This article is published with open access at Springerlink.com

Abstract Purpose The aim of this study was to examine
if age, gender, medical diagnosis, occupation, and previous
sick leave predicted different probabilities for being at
work and for registered sickness benefits, and differences
in the transitions between any of these states, for individ-
uals that had participated in an interdisciplinary work-
related rehabilitation program. Methods 584 individuals on
long-term sickness benefits (mean 9.3 months, SD = 3.4)
were followed with official register data over a 4-year
period after a rehabilitation program. 66 % were female,
and mean age was 44 years (SD = 9.3). The majority had
a mental (47 %) or a musculoskeletal (46 %) diagnosis.
7 % had other diagnoses. Proportional hazards regression
models were used to analyze prognostic factors for the
probability of being on, and the intensity of transitions
between, any of the following seven states during follow-
up; working, partial sick leave, full sick leave, medical
rehabilitation, vocational rehabilitation, partial disability
pension (DP), and full DP. Results In a fully adjusted
model; women, those with diagnoses other than mental and
musculoskeletal, blue-collar workers, and those with

1. @yeflaten (B)

The National Centre for Occupational Rehabilitation,
Haddlandsvegen 20, 3864 Rauland, Norway

e-mail: irene.oyeflaten @air.no

1. @Qyeflaten - H. R. Eriksen
Department of Health Promotion and Development,
University of Bergen, Bergen, Norway

S. A. Lie - H. R. Eriksen
Uni Health, Uni Research, Bergen, Norway

C. M. Ihlebak
The Section for Public Health Science, ILP, University of Life
Sciences, Aas, Norway

previous long-term sick leave, had a lower probability for
being at work and a higher probability for full DP during
follow-up. DP was also associated with high age. Mental
diagnoses gave higher probability for being on full sick
leave, but not for transitions to full sick leave. Regression
models based on transition intensities showed that risk
factors for entering a given state (work or receiving sick-
ness benefits) were slightly different from risk factors for
leaving the same state. Conclusions The probabilities for
working and for receiving sickness benefits and DP were
dependent on gender, diagnoses, type of work and previous
history of sick leave, as expected. The use of novel sta-
tistical methods to analyze factors predicting transition
intensities have improved our understanding of how the
processes to and from work, and to and from sickness
benefits may differ between groups. Further research is
required to understand more about differences in prognosis
for return to work after intensive work-related rehabilita-
tion efforts.

Keywords Sick leave - Disability leave - Return to
work - Rehabilitation—Vocational - Risk factors

Introduction

Several specialized occupational and vocational rehabili-
tation programs are offered to individuals on long-term
sickness benefits. Knowledge about prognostic factors for
work resumption after rehabilitation is still limited, and we
do not know which patients will benefit most from com-
prehensive work-related rehabilitation efforts [1]. Addi-
tionally, there is a lack of agreement regarding when
and how work resumption should be measured [2, 3], and
little is known about the long-term work outcomes after
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work-related rehabilitation [4, 5]. The present study was a
4-year follow-up of employees on long-term sickness
benefits who had participated in an inpatient interdisci-
plinary work-related rehabilitation program in Norway.

Medical diagnoses related to musculoskeletal com-
plaints and mild or moderate mental health problems are
the most frequent diagnoses for long-term sick leave and
disability pension (DP) in Norway [6-8], and in other
industrialized countries [9, 10]. This is a heterogeneous
group of patients, often with no or few objective medical
explanations and with a high rate of co-morbidity with
other health complaints [11-15]. They are also the main
target for work-related rehabilitation.

Socio-demographic factors, work-related factors and
factors related to the medical condition are the three
dominating types of prognostic factors for long-term
sickness benefits and return to work (RTW). Norwegian
women have a higher rate of sick leave and DP than men,
and still little is known on this gender divide [16, 17].
Female gender [1, 4, 18] and higher age [1, 19, 20] predict
lack of RTW. Length of sick leave before rehabilitation [1]
and sick leave in itself, are considered to be important risk
factors for delayed RTW [19], and for future DP [21]. Both
psychosocial and physical work factors predict long-term
sick leave [22]. Unskilled [5, 23] and manual work, lack of
job control, interpersonal relations and emotional demands
are among these work factors, but differ between gender,
age and socio-economic position [22]. There are some
inconsistencies in how the diagnosis affects the prognosis
for RTW and DP after sickness absence, and diverse
diagnoses seem to affect men’s and women’s prognosis in
different ways [8, 24]. In a 1-year follow-up after work-
related rehabilitation, we did not find any associations
between the sick leave diagnoses (musculoskeletal, mental
or unspecified diagnosis) and RTW [13]. Work ability and
impairment from medical diagnoses will in general be
related to the perception, attribution and expectations of the
individual, and are in part determined by earlier experience
and learning [25]. The degree of co-morbidity may also
influence the prognosis for recovery after sickness absence,
and it is a risk factor for long-term incapacity for work
[26].

RTW is a complex process [27], where the individual
over time may have multiple and recurrent transitions
between RTW and various sickness benefits [3, 28].
Recently, more emphasize has been given to the indi-
viduals mobility between different social security benefits
during follow up, and how this may affect work
resumption [21]. However we do not know if the varia-
tion in mobility between different benefits and work is
related to specific socio-demographic factors [21], and
especially gender differences in such transitions is of
interest [16, 29].
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The Norwegian sickness compensation system repre-
sents a generous welfare model intended to secure the
income of individuals with temporary or permanent
reduced function due to a disease. If you have been in paid
work the last 4 weeks before the sickness incident you are
entitled to sickness benefits from The Labour and Welfare
Administration. An employee cannot be discharged due to
sick leave; these legislations are especially strict during the
first 12 months. To be entitled sickness compensation the
incapacity for work must be caused by reduced functional
ability due to a disease or an injury. In Norway, the general
practitioner issue about 79 % of all long-term sick leaves
[30], and a medical diagnosis is required on the sickness
certificate. The international classification of primary care
(ICPC) is the main diagnostic system used within general
practice and primary care, and within The Labour and
Welfare Administration. The employee receives 100 %
compensation during the first year. After up to 1 year on
sick leave benefit, the sick listed may be entitled a work
assessment allowance. If medical or vocational rehabilita-
tion efforts have no intended effect, the individual may be
granted a DP, however partial sickness benefits are actively
recommended by the authorities.

Previously, in a 4-year follow-up of patients on long-
term sick leave, we used multi-state models, synthesizing
the transition intensities between the different categories
for sickness benefits and RTW a patient could be in after
work-related rehabilitation [28]. We found an increased
probability for being at work, a decreased probability for
being on sick leave, and an increased probability for DP.
The participants had an average of 4 transitions between
work and different benefits during follow-up. The aim of
the current follow-up study is to further explore the prob-
ability for work resumption and for being in, and having
transitions between, work and different benefits during a
4-year follow up after participation in a work-related
rehabilitation program. Age, gender, diagnosis, occupation
and length of sick leave before rehabilitation, are used as
predictors.

Methods

We conducted a longitudinal cohort study of individuals on
long-term sick leave, who had participated in a compre-
hensive, interdisciplinary work-related rehabilitation pro-
gram. During 2001, 615 individuals completed the
rehabilitation program. At the end of the program all these
patients were invited to participate in the study. 586 indi-
viduals gave informed consent to obtain data from the
patient journals and registers. Socio-demographic data at
baseline was obtained from patient journals and follow-up
data from official registers of The Labour and Welfare
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Administration in Norway. Data were missing for 2 indi-
viduals, thus 584 individuals were included. Each of these
individuals was followed with register data on sickness
benefits for 4 years after the stay at the rehabilitation clinic.
The study was approved by the Medical Ethics Committee;
Region South in Norway. All principles in the Helsinki
declaration were followed.

Participants

584 individuals, 383 (66 %) women, mean age 44 years,
(SD = 9.3), who had been on different long-term sickness
benefits, mean length 9.3 months, [(SD = 3.4), range
0-61 months], mainly due to musculoskeletal (46 %) and
mental (47 %) diagnoses before participating in the reha-
bilitation program, participated in the study. 7 % had other
diagnoses, with diagnoses related to neurological and heart
diseases as the most common (Table 1).

The patients ended their stay at the rehabilitation
clinic between January 14, and December 23, 2001. The

continuous register data was obtained for all participants
from departure until December 30, 2005. During the 4-year
follow-up period 6 participants died, 2 received early
retirement pension, and 2 participants had passed the age of
67 years and received ordinary retirement pension, at
which time these observations were censored.

Work-Related Rehabilitation

All the participants completed a 4-week inpatient rehabil-
itation program. The goal of the rehabilitation program was
to improve level of functioning, enhance work ability, and
to increase the chances of RTW. Physicians, nurses,
vocational social workers, physiotherapists, and sport
pedagogues constituted interdisciplinary rehabilitation
teams. The content of the program was mostly the same for
all the participants, and included a combination of indi-
vidual and group based interventions with physical activity,
education, and cognitive behavioral modification.
Increased self-confidence, coping, and learning were

Table 1 Description of the

. n %
study population on the
categories utilized for the Gender
independent variables in the
regression analysis, (n = 584) Male 201 34
Female 383 66
Diagnoses; codes from the ICpC-2*
Musculoskeletal diagnoses 271 46
Back pain with or without radiating pain (L02, L03, L84, L86) 152
Neck/shoulder/arm pain (L08, L12, L83, 192, 1.93) 43
Musculoskeletal pain in general (L18, L29, L81, L82, L99) 55
Other (L11, L15, L.20, L76, L83, L.90, L91, L94, L97) 21
Mental diagnoses 275 47
Anxiety (P01, P74) 15
Depression (P03, P76) 130
Neurasthenia (P78) 119
Other (P02, P06, P24, P28, P29, P79, P86) 11
Other diagnoses 38 7
Heart disease (K02, K73, K74, K75, K76, K78, K81, K87, K92, K94) 13
Neurology (N17, N29, N71, N79, N81, N89, N94, N99) 11
Other (A04, A87, D75, H86, R95, S91, T73, T82, T90) 14
Occupation n = 579%
Blue-collar 167 29
White-collar 136 23
Health and social workers 120 21
Education and child care 91 16
Service sector 65 11
. . Sick leave length before work-related rehabilitation
* Information on occupation
missing on 5 individuals 0-4 months 82 14
# ICPC codes up to 29 indicate 5-8 months 195 33
symptoms/complaints; codes 9-12 months 160 28
from 70 to 99 indicate a verified >12 months 147 25

disease/disorder
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important objectives for all the activities. At the end of the
rehabilitation program a treatment plan with RTW as the
main goal, was developed together with the patient. This
plan could include future participation from several
stakeholders outside the rehabilitation setting, e.g. different
health providers, the work place or the local health insur-
ance office.

In Norway, inpatient rehabilitation programs are offered
to individuals on long-term sick leave at risk of permanent
disability. Before admittance to such programs other rele-
vant medical examinations and treatments should have
been tried in the occupational or primary health care. The
specific rehabilitation program in this study was carried out
at a national occupational rehabilitation clinic. Patients
from the whole country could be admitted to this clinic
based on referrals from their general practitioners, occu-
pational health service or the social security offices. The
program is part of the healthcare system in Norway, and
was therefore offered free of charge.

To be admitted to the rehabilitation clinic the individual
had to be motivated to participate in the program, and
having an intentional goal and plan to resume work.
Exclusion criteria were serious psychiatric disorders,
undecided applications for DP, or insurance claims.

Measures
Independent Variables

Information about age, gender, diagnosis (The international
classification of primary care, ICPC; http://www.who.int/
en/ or www.kith.no), occupation, and length of sick leave
before rehabilitation were obtained from patient journals at
the rehabilitation clinic. Age was used as a continuous
variable divided with 5 so that the reported coefficient
accounts for a 5 year increase in age. The other variables
were categorized before the analysis, with the first category
being used as reference in the analyses (Table 1).

Dependent Variables

Information about different sickness benefits was achieved
from official registers and constituted 7 different variables:
(1) full work, i.e. no registered benefits, (2) partial sick
leave or partial medical rehabilitation allowance, (3) full
sick leave, (4) medical rehabilitation allowance, (5) voca-
tional rehabilitation allowance, (6) partial disability pen-
sion and (7) full disability pension.

The sick leave benefit constitutes 100 % of the wage
loss, from the first day of reported sickness up to 1 year.
The employer pays the first 16 days of a sick leave period,
thereafter The Labour and Welfare Administration covers
the disbursement. Sick leave days paid by the employer
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were not included in these analyses. If the employee has
not returned to work after 1 year, he or she may receive a
rehabilitation allowance, which constitutes approximately
66 % of the salary. To be eligible for medical rehabilitation
allowance, there must be a certain probability to recover
after medical treatment. Vocational rehabilitation allow-
ance is granted for individuals that may benefit from
vocational guidance to RTW, e.g. work training or pro-
fessional re-education. From 2010 medical and vocational
rehabilitation allowances have been combined and are
labelled work assessment allowance. After proper reha-
bilitation efforts have been undertaken, the individual may
be entitled DP if the work ability is reduced with at least
50 %, and caused by reduced functional ability due to a
disease or an injury. In the Norwegian welfare system it is
possible to work part-time and at the same time receive
sickness compensation. Partial sick leave includes sickness
benefits from 20 to 90 %, whereas for partial rehabilitation
allowance and DP it is a 50 % lower limit. The sickness
compensation legislations in Norway have been slightly
changed after the time period for this study (2001-2005),
but this is mostly on actions/measures and administrations,
thus the claimant’s economic rights are principally the
same.

Statistical Methods

The official registers included separate data files on sick
leave, medical rehabilitation allowance, vocational reha-
bilitation allowance and DP, and included information on
partial benefits from 20 to 100 %. For each individual, start
and end date on each benefit were registered. Being at work
was defined as the time gap with no sickness benefits, since
the registers do not contain exact information on whether a
person is actually working or not. The disbursements to
individuals on sickness benefits are however based on these
registers, and are therefore judged to be complete and
valid. The register files were merged together to form one
complete event history file, thereafter it was combined with
the socio-demographic information from the patient jour-
nals. Overlaps in the start and end date could occur for
some registered benefits in the merged file due to admin-
istrative reasons, errors, or that individuals were receiving
several different graded benefits. The file was therefore
modified in accordance with a predefined ranking of the
different benefits, (for details, see Oyeflaten et al. [28]).
When combinations of partial benefits occurred in the
registers we included only data from one of the benefits in
the analysis at the same time; i.e. each individual could
hence only be present in one state at one specific time. This
was done in accordance with the predefined ranking, where
DP had a higher rank than the rehabilitation allowances,
and where sick leave had the lowest rank; e.g. an individual
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registered on partial DP and at the same time on partial sick
leave, was defined as belonging to the partial DP group.

The analyses were based on two distinct different
models. Regression models for the probabilities to be in
either of the states were modeled using the observed
indicator for each state for each third month in the follow-
up. These models were performed using generalized
models with a complementary log—log link function. The
results from these analyses are presented as hazard rate
ratios (HRR). During follow-up a specific individual could
shift between work and different benefits several times.
Each shift represents an event. Repeated events or obser-
vations may be synthesized as transition intensities. In this
article we analyzed risk factors for the transition intensities
using extended proportional hazards models (Cox-models)
for repeated observation, presented as HRR. Thus three
outcome variables are presented; the probability for being
on each of the 7 states (being working or on different
sickness benefits), and the transition intensity from and fo
work and the different benefits, during follow up. The
probability for working or receiving one of the different
benefits is a synthesis of all the transition intensities to and
from all states in the model during the follow up.

Unadjusted analyses were first carried out to explore how
the independent variables (age, gender, diagnosis, occupa-
tion and length of sick leave before rehabilitation) predicted
(1) leaving (transition from), (2) entering (transition to) and
(3) being on each of the 7 states, i.e. the dependent variables
(full work, partial sick leave, full sick leave, medical reha-
bilitation allowance, vocational rehabilitation allowance,
partial disability pension and full disability pension). Results
from the unadjusted analyses are not reported. Finally,
adjusted analyses were done to study how the independent
variables influenced the probabilities and transition intensi-
ties adjusted for all the other independent variables.

Genders differences on the independent variables were
analyzed with Pearson Chi square tests and ¢ tests. The
descriptive analyses were performed using the statistical
packages PASW, version 18 (SPSS Inc. Released 2009,
PASW Statistics for Windows, Version 18.0, SPSS Inc.,
Chicago). The regression analyses were done in Stata,
version 12 (StataCorp. 2011, Stata Statistical Software:
Release 12, StataCorp LP, College Station, TX). All
p values <.05 were considered statistically significant.

Results

Men were significantly younger [x 43 (SD = 10)] than
women [x 45 (SD = 9)], (p = .016). Men had more fre-
quently a musculoskeletal diagnosis (58 %) than women
(41 %) and more often “another diagnosis” (10 %) than
women (4 %), and women had more often a mental

diagnosis (55 %) than men (32 %) (p < .001). There were
significant differences in occupations between men and
women (p < .001); men had more often blue-collar work
(51 %) than women (16 %), women had more often health
and social work (27 %) than men (8 %), and women had
more often work within education and child care (19 %)
than men (9 %). For white-collar work there were no
gender differences. No gender differences were found for
length of sick leave before participation in the rehabilita-
tion program (p = .604).

During follow-up there was an annual increase in partic-
ipants who returned to full work, from 10 % at departure
from the clinic (n = 59) to 51 % after 4 years (n = 291).
(For details see Oyeflaten et al. [28]). For partial sick leave
there was an annual decrease from 20 % at departure
(n = 114)to 3 % after 4 years (n = 17). The same tendency
were found for full sick leave: 52 % received full sick leave
atdeparture, after 1 year the numbers were 4 %, after 2 years
it had increased to 8 % but after 4 years it was down to 3 %
again. For both medical rehabilitation (MR) and vocational
rehabilitation (VR) allowances there was a different pattern
with relative small numbers the first year (MR: 11 %,
n = 64, VR:5 %,n = 31) and a peak between 2 and 3 years
(around 20 % for both allowances), then after 4 years 2 %
received medical rehabilitation and 15 % (n = 80) received
vocational rehabilitation allowance. For partial DP there was
an annual decrease from 2 % at departure to 11 % after
4 years, and for full DP the numbers increased from 0.5 % at
departure to 16 % at 4 year follow-up.

During the 4-year follow up there was a total of 2,165
transitions between work and the different sickness benefits
(Fig. 1). During the total follow-up there was an average of
3.7 transitions between the different benefits and working.
Median number of transitions was 3, ranging from zero to
18 transitions. (For more details see Oyeflaten et al. [28]).

Probabilities of States and of Transition Intensities
Work

The probabilities for being at work during the 4-year fol-
low-up were lower for women (HRR = 0.70, 95 % CI
0.58-0.86) than for men, and for those with “other diag-
nosis” (HRR = 0.62, 95 % CI 0.39-1.00) compared with
musculoskeletal diagnosis (Table 2). Blue-collar workers
had lower probability for being at work, compared with all
other occupations; white-collar (HRR = 1.69, 95 % CI
1.29-2.22), education and child care (HRR = 1.84, 95 %
CI 1.35-2.51), health and social workers (HRR = 1.63,
95 % CI 1.21-2.19), and service workers (HRR = 1.56,
95 % CI 1.11-2.18). Those with the shortest sick leave
length before rehabilitation (0—4 months) showed the
highest probability for being at work during follow-up, and
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PSL

MR
to: 240 to: 217
from: 359 ‘ from: 282

PDP
to: 86
from: 30

to: 951
from: 660

DP
to: 108
from: 10

from: 642 from: 175

Blue: direction toward work. Red: direction away from work
> 50 transitions (in bold):
between 10 and 50 transitions: ——>

Fig. 1 Model showing numbers and directions of transitions (above
10) to and from work and the different benefits during the 4-year
follow-up. (W work, PSL partial sick leave, 100 % SL sick leave, MR
medical rehabilitation, VR vocational rehabilitation, PDP partial
disability pension, 100 % DP disability pension). n = 584

the probability decreased with the increase in sick leave
length; 5-8 months (HRR = 0.70, 95 % CI 0.56-0.89),
and more than 12 months (HRR = 0.52, 95 % CI
0.39-0.70). Men, individuals working within education and
child care, and those with the shortest sick leave before
rehabilitation shifted more often back to work than women,
blue collar workers and those with long-term sick leave,
respectively (Table 2). A short sick leave length was the
only predictor of transition from work.

Partial Sick Leave

The probability for being on partial sick leave during the
4-year follow-up increased with higher age (HRR = 1.09,
95 % CI 1.01-1.18) (Table 3). High age also indicated an
increased intensity for transition both from (HRR = 1.12,
95 % CI1.04-1.21)andto(HRR = 1.12,95 % CI1.03-1.21)
partial sick leave during the follow-up. Those with the shortest
sick leave length before rehabilitation (0—4 months) shifted
more often from and to partial sick leave than those with
longer sick leave. Those with the longest sick leave
(>12 months) were least likely to shift to partial sick leave
(HRR = 041, 95 % CI 0.25-0.70). However, sick leave
length before rehabilitation did not give a higher probability
for being on partial sick leave during follow up.

100 % Sick Leave

The probability for being on full sick leave during the
4-year follow-up were higher for those with a mental
diagnosis (HRR = 1.29, 95 % CI 1.07-1.56), compared
with musculoskeletal diagnosis (Table 4). However, those
with a mental diagnosis shifted less often to full sick leave
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(HRR = 0.72, 95 % CI 0.52—-1.01) compared to those with
musculoskeletal diagnosis. Blue-collar workers had higher
risk for being on full sick leave than those with white-collar
occupations (HRR = 0.73, 95 % CI 0.57-0.94), and health
and social workers (HRR = 0.79, 95 % CI 0.62-1.00).
Those with the shortest sick leave length before rehabili-
tation (0-4 months) had the highest risk for being on full
sick leave during follow- up, and the risk for being on full
sick leave decreased with the increase in sick leave length;
9-12 months (HRR = 0.56, 95 % CI 0.45-0.71), and more
than 12 months (HRR = 0.16, 95 % CI 0.10-0.27). This
was also the case for transition from and to full sick leave
during follow-up; those with sick leave length between 0
and 4 months had a higher intensity than those on sick
leave for more than 12 months.

Medical Rehabilitation Allowance

The probability for being on medical rehabilitation during
the 4-year follow-up was higher for blue-collar workers
than for education and child care workers (HRR = 0.57,
95 % CI 0.35-0.93), (Table 5). This was also the case for
transition from and to medical rehabilitation. Sick leave
length gave the highest probability for being on medical
rehabilitation, and increased with duration; sick leave more
than 12 months (HRR = 4.42, 95 % CI 2.60-7.54), but
also for transition from and to medical rehabilitation.

Vocational Rehabilitation Allowance

The probability for being on vocational rehabilitation during
the 4-year follow-up decreased with higher age (HRR = 0.76,
95 % CI 0.70-0.83) (Table 6). This was also the case for
transitions from (HRR = 0.84, 95 % CI 0.81-0.91) and to
(HRR = 0.84, 95 % CI1 0.81-0.91) vocational rehabilitation.
Blue-collar workers had a higher risk for being on vocational
rehabilitation than white-collar workers (HRR = 0.58, 95 %
CI 0.35-0.94). Also, blue-collar workers had a higher inten-
sity to shift from and to vocational rehabilitation than all other
occupations. Sick leave length gave the highest probability for
being on vocational rehabilitation, and increased with dura-
tion; sick leave more than 12 months (HRR = 3.27,95 % CI
1.79-6.00), but also for transition from and to medical
rehabilitation.

Partial Disability Pension

The probability for being on partial DP during the 4-year
follow-up increased with higher age (HRR = 1.49, 95 %
CI 1.30-1.70) (Table 7). Women had a higher probability
(HRR = 1.81, 95 % CI 1.00-3.26) to be on partial DP than
men. Sick leave length before rehabilitation did not give
increased risk for partial DP.
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Table 2 The intensity of
transitions from and to 100 %
work (W); Cox proportional
hazards regression of relative
risk (HRR), and the probability
for being working (HRR) during
a 4-year follow-up after work-
related rehabilitation, (n = 584)

Fully adjusted analysis for age,
gender, diagnoses, occupation,
and sick leave length before
work-related rehabilitation.

*p <.05, ** p <.005

Bold values are statistical
significant

Table 3 The intensity of
transitions from and to partial
sick leave (PSL); Cox
proportional hazards regression
of relative risk (HRR), and the
probability for being on PSL
(HRR) during a 4-year follow-
up after work-related
rehabilitation, (n = 584)

Fully adjusted analysis for age,
gender, diagnoses, occupation,
and sick leave length before
work-related

rehabilitation.* p < .05,

** p < .005

Bold values are statistical
significant

Full Disability Pension

From W
HRR (CI 95 %)

To W
HRR (CI 95 %)

In W
HRR (CI 95 %)

Age
Gender
Men
Female
Diagnoses
Musculoskeletal
Mental
Other
Occupation
Blue-collar
White-collar
Health and social workers
Education and child care
Service sector
Sick leave length
0—4 months
5-8 months
9-12 months
>12 months

0.98 (0.94-1.03)

1
0.97 (0.81-1.16)

1
0.91 (0.75-1.09)
0.68 (0.45-1.02)

1
0.94 (0.75-1.18)
1.06 (0.83-1.37)
1.07 (0.82-1.39)
0.75 (0.54-1.03)

1
0.77 (0.62-0.95)*
0.91 (0.74-1.12)

0.70 (0.54-0.91)*

0.97 (0.92-1.03)

1
0.73 (0.57-0.94)*

1
0.94 (0.74-1.19)
0.63 (0.38-1.05)

1
1.19 (0.89-1.62)
1.35 (0.98-1.86)
1.51 (1.04-2.18)*
0.96 (0.64—1.45)

1
0.68 (0.51-0.91)*
0.78 (0.59-1.04)
0.53 (0.38-0.73)%*

0.96 (0.91-1.01)

1
0.70 (0.58-0.86)*

1
0.90 (0.74-1.10)
0.62 (0.39-1.00)*

1

1.69 (1.29-2-22)%*
1.63 (1.21-2.19)%*
1.84 (1.35-2.51)%*
1.56 (1.11-2.18)*

1
0.70 (0.56-0.89)*
0.71 (0.55-0.91)*
0.52 (0.39-0.70)%*

From PSL
HRR (CI 95 %)

To PSL
HRR (CI 95 %)

On PSL
HRR (CI 95 %)

Age
Gender
Men
Female
Diagnoses
Musculoskeletal
Mental
Other
Occupation
Blue-collar
White-collar
Health and social workers
Education and child care
Service sector
Sick leave length
0—4 months
5-8 months
9-12 months
>12 months

1.12 (1.04-1.21)*

1
1.08 (0.8-1.50)

1
0.93 (0.71-1.23)
0.72 (0.61-1.42)

1
1.22 (0.82-1.83)
1.30 (0.85-1.96)
1.42 (0.91-2.24)
1.24 (0.74-2.06)

1
0.61 (0.41-0.84)*
0.63 (0.46-0.90)*
0.55 (0.41-0.82)*

1.12 (1.03-1.21)*

1
1.35 (0.92-1.96)

1
0.96 (0.71-1.34)
0.81 (0.40-1.60)

1
1.05 (0.64-1.70)
1.23 (0.80-1.96)
1.23 (0.73-2.11)
1.21 (0.71-2.12)

|
0.52 (0.34-0.80)*
0.65 (0.45-0.95)*
0.41 (0.25-0.70)%*

1.09 (1.01-1.18)*

1
1.06 (0.74-1.51)

1
0.91 (0.66-1.24)
0.55 (0.24-1.29)

1

1.54 (0.97-2.44)
1.56 (0.94-2.59)
1.63 (0.98-2.72)
1.02 (0.57-1.85)

1
0.79 (0.55-1.16)
1.08 (0.75-1.57)
1.28 (0.84-1.94)

The probability for being on full DP during the 4-year
follow-up increased with higher age (HRR = 1.51, 95 %
CI 1.32-1.74) (Table 8). This was also the case for

transition from (HRR = 1.50, 95 % CI 1.30-1.70) and to
(HRR = 1.51, 95 % CI 1.31-1.73) full DP. Women had a
higher probability (HRR = 2.08, 95 % CI 1.23-3.49) to be
on full DP than men. This was also the case for transition

from (HRR = 1.90,

95 % CI

1.04-3.50) and to

@ Springer



206

J Occup Rehabil (2014) 24:199-212

Table 4 The intensity of
transitions from and to 100 %
sick leave (SL); Cox
proportional hazards regression
of relative risk (HRR), and the
probability for being on 100 %
SL (HRR) during a 4-year
follow-up after work-related
rehabilitation, (n = 584)

Fully adjusted analysis for age,
gender, diagnoses, occupation,
and sick leave length before
work-related rehabilitation.

*p <.05, ** p <.005

Bold values are statistical
significant

Table 5 The intensity of
transitions from and to medical
rehabilitation (MR); Cox
proportional hazards regression
of relative risk (HRR), and the
probability for being on MR
(HRR) during a 4-year follow-
up after work-related
rehabilitation, (n = 584)

Fully adjusted analysis for age,
gender, diagnoses, occupation,
and sick leave length before
work-related rehabilitation.

*p <.05, **F p <.005

Bold values are statistical
significant

From 100 % SL
HRR (CI 95 %)

To 100 % SL
HRR (CI 95 %)

On 100 % SL
HRR (CI 95 %)

Age
Gender
Men
Female
Diagnosis
Musculoskeletal
Mental
Other
Occupation
Blue-collar
White-collar
Health and social workers
Education and child care
Service sector

Sick leave length

0.99 (0.94-1.05)

1
0.93 (0.75-1.16)

1
0.86 (0.71-1.10)
0.98 (0.63-1.51)

1
0.84 (0.63-1.12)
0.93 (0.70-1.23)
0.97 (0.71-1.33)
0.74 (0.55-0.99)*

0.99 (0.91-1.10)

1
0.95 (0.71-1.32)

1
0.72 (0.51-1.00)*
0.90 (0.51-1.75)

1
0.80 (0.53-1.22)
0.97 (0.63-1.50)
0.97 (0.63-1.50)
0.62 (0.36-1.11)

1.00 (0.96-1.05)

1
0.98 (0.81-1.18)

1
1.29 (1.07-1.56)*
1.23 (0.89-1.69)

1
0.73 (0.57-0.94)%
0.79 (0.62-1.00)*
0.90 (0.70-1.16)
0.78 (0.59-1.03)

0—4 months 1 1 1
5-8 months 1.03 (0.81-1.31) 0.82 (0.55-1.23) 1.02 (0.83-1.26)
9-12 months 1.20 (0.91-1.50) 1.01 (0.70-1.50) 0.56 (0.45-0.71)**
>12 months 0.70 (0.24-0.61)** 0.60 (0.35-0.99)* 0.16 (0.10-0.27)**
From MR To MR On MR
HRR (CI 95 %) HRR (CI 95 %) HRR (CI 95 %)
Age 0.93 (0.87-0.98)* 0.93 (0.91-1.01) 0.99 (0.92-1.08)
Gender
Men 1 1 1
Female 1.10 (0.81-1.43) 1.02 (0.72-1.43) 1.37 (0.97-1.93)
Diagnoses
Musculoskeletal 1 1 1
Mental 1.15 (0.88-1.50) 1.20 (0.86-1.66) 1.12 (0.81-1.53)
Other 1.20 (0.71-1.98) 1.22 (0.65-2.31) 1.04 (0.55-1.96)
Occupation
Blue-collar 1 1 1

White-collar
Health and social workers
Education and child care
Service sector
Sick leave length
0—4 months
5-8 months
9-12 months
>12 months

0.85 (0.61-1.21)
0.87 (0.60-1.30)
0.60 (0.40-0.92)*
0.75 (0.52-1.10)

1
1.66 (1.11-2.60)*

1.94 (1.30-2.97)%*
2.06 (1.33-3.21)%*

0.82 (0.54-1.26)
0.93 (0.60-1.51)
0.60 (0.36-0.98)*
0.81 (0.50-1.32)

1
1.81 (1.20-2.82)*
2.10 (1.31-3.25)%*
1.04 (0.61-1.83)

0.85 (0.57-1.26)
0.69 (0.45-1.08)
0.57 (0.35-0.93)*
0.86 (0.54-1.37)

1
2.42 (1.44-4.09)%*
3.51 (2.09-5.90)%*
4.42 (2.60-7.54)%*

(HRR = 1.84, 95 % CI 1.04-3.25) full DP. Those with
other diagnosis (HRR = 4.78, 95 % CI 2.40-9.54) had
higher probability for being on full DP compared with
musculoskeletal diagnosis. This was also the case for
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transition from (HRR = 2.25, 95 % CI 1.24-4.11) and to
(HRR = 2.97, 95 % CI 1.51-5.91) full DP. Blue-collar
workers had higher risk for being on full DP than education
and child care workers, (HRR = 0.28, 95 % CI 0.13-0.59)
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Table 6 The intensity of
transitions from and to
vocational rehabilitation (VR);
Cox proportional hazards
regression of relative risk
(HRR), and the probability for
being on VR (HRR) during a
4-year follow-up after work-
related rehabilitation, (n = 584)

Fully adjusted analysis for age,
gender, diagnoses, occupation,
and sick leave length before
work-related rehabilitation.

*p <.05, #* p < .005

Bold values are statistical

From VR
HRR (CI 95 %)

To VR
HRR (CI 95 %)

On VR
HRR (CI 95 %)

Age
Gender
Men
Female
Diagnoses
Musculoskeletal
Mental
Other
Occupation
Blue-collar
White-collar
Health and social workers
Education and child care
Service sector
Sick leave length
0—4 months
5-8 months
9-12 months
>12 months

0.84 (0.81-0.91)**

1
1.05 (0.80-1.41)

1
1.10 (0.81-1.43)
0.72 (0.41-1.40)

1
0.45 (0.30-0.71)%*
0.60 (0.41-0.85)*
0.53 (0.34-0.84)*
0.70 (0.45-1.01)%

1
2.31 (1.43-3.73)%*
1.98 (1.21-3.24)%

2.61 (1.60-4.30)%*

0.84 (0.81-0.91)**

1
1.13 (0.83-1.55)

1
0.97 (0.71-1.33)
0.70 (0.35-1.32)

1
0.43 (0.29-0.64)**
0.50 (0.31-0.71)%*
0.51 (0.29-0.74)%*
0.67 (0.44-1.03)

1
2.33 (1.51-3.62)**
2.06 (1.31-3.31)%*
1.75 (1.07-2.91)%

0.76 (0.70-0.83)**

1
1.09 (0.77-1.54)

1
0.95 (0.67-1.36)
0.84 (0.43-1.66)

1
0.58 (0.35-0.94)%
0.77 (0.48-1.22)
0.63 (0.36-1.10)
0.82 (0.51-1.34)

1
2.21 (1.24-3.96)*
2.20 (1.19-4.06)*
3.27 (1.79-6.00)**

significant

and health and social workers (HRR = 0.42, 95 % CI
0.21-0.84). Sick leave length before rehabilitation gave
higher probability for being on DP; sick leave more than
12 months (HRR = 3.13, 95 % CI 1.51-6.46), but also for
transition from and to DP.

All the analyses were also done stratified for gender.
There were some minor non-significant differences; the
effects for occupations and diagnoses differed slightly
between men and women. Except for that, the stratified risk
estimates followed, in general, the same pattern as in the
total sample. The results from the stratified analyses are
therefore not reported in any further detail.

Discussion
Main Results

The risk for not returning to work and for receiving DP
during the 4-year follow-up were associated with blue-
collar work, being female, long-term sick leave length
before referral to the rehabilitation clinic, and diagnoses
other than mental and musculoskeletal. Receiving partial
and full DP was also associated with higher age, and those
with higher age were more often on partial sick leave.
Young age was strongly associated with being on voca-
tional rehabilitation allowance. Moreover, individuals with
a mental diagnosis had a higher probability for being on
full sick leave, but not for transitions to full sick leave. For

women, the lower probability for being at work than men,
was due to a lower probability for transitions to work,
whereas they had not at higher probability for leaving work
than men.

Interpretation of the Prognostic Factors

As expected, older individuals had a higher probability for
DP, both full and partial. They also had a higher probability
for partial sick leave. There is a well-known, and strong
relationship between age and DP [29, 31]. However, we
found no associations between age and full sick leave. This is
contrary to others who have found that age is a strong pre-
dictor for sick leave [32]. Although many studies describe
age as a significant risk factor, both for sick leave and DP,
research on potential causal mechanisms are lacking [32].
Among the proposed explanations is increased morbidity
due to age, exclusion of elderly from the labour market, or a
more lenient granting of DP with increasing age [29].
Another explanation for the association between age and DP,
may be changes in the age structure in industrial countries
[10], however, these changes explain only 5 % of the
increase in DP [32]. In this study, we did not find any asso-
ciation between young age and RTW after the rehabilitation
program, but it was a higher probability for being on voca-
tional rehabilitation allowance for those with younger age. In
a Swedish study, RTW after vocational rehabilitation was
found to be higher for the younger age groups, particular for
those below 40 years [1]. However, vocational rehabilitation
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Table 7 The intensity of
transitions from and to partial
disability pension (PDP); Cox
proportional hazards regression
of relative risk (HRR), and the
probability for being on PDP
(HRR) during a 4-year follow-
up after work-related
rehabilitation, (n = 584)

Fully adjusted analysis for age,
gender, diagnoses, occupation,
and sick leave length before
work-related rehabilitation.

*p <.05, * p <.005

Bold values are statistical
significant

Table 8 The intensity of
transitions from and to 100 %
disability pension (DP); Cox
proportional hazards regression
of relative risk (HRR), and the
probability for being on DP
(HRR) during a 4-year follow-
up after work-related
rehabilitation, (n = 584)

Fully adjusted analysis for age,
gender, diagnoses, occupation,
and sick leave length before
work-related rehabilitation.

*p <.05, **F p <.005

Bold values are statistical
significant

From PDP
HRR (CI 95 %)

To PDP
HRR (CI 95 %)

On PDP
HRR (CI 95 %)

Age
Gender
Men
Female
Diagnoses
Musculoskeletal
Mental
Other
Occupation
Blue-collar
White-collar
Health and social workers
Education and child care
Service sctor

Sick leave length

1.40 (1.22-1.61)**

1
1.66 (1.01-2.75)%

1
0.70 (0.44-1.11)
1.21 (0.62-2.34)

1
0.61 (0.34-1.10)
0.76 (0.40-1.42)
0.80 (0.41-1.51)
0.71 (0.34-1.33)

1.41 (1.23-1.62)%*

1
1.45 (0.91-2.40)

1
0.75 (0.46-1.24)
1.30 (0.60-2.71)

1
0.52 (0.30-0.99)*
0.91 (0.50-1.71)
0.64 (0.31-1.32)
0.81 (0.40-1.71)

1.49 (1.30-1.70)**

1
1.81 (1.00-3.26)*

1
0.82 (0.45-1.49)
1.50 (0.72-3.10)

1
0.53 (0.26-1.22)
0.72 (0.35-1.48)
0.53 (0.23-1.22)
0.75 (0.33-1.70)

0—4 months 1 1 1
5-8 months 0.85 (0.51-1.51) 0.63 (0.31-1.25) 0.52 (0.26-1.05)
9-12 months 1.27 (0.76-2.13) 1.41 (0.76-2.60) 1.06 (0.55-2.03)
>12 months 1.25 (0.71-2.20) 1.20 (0.60-2.31) 1.18 (0.59-2.36)
From DP To DP On DP
HRR (CI 95 %) HRR (CI 95 %) HRR (CI 95 %)
Age 1.50 (1.30-1.70)** 1.51 (1.31-1.73)** 1.51 (1.32-1.74)**
Gender
Men 1 1 1
Female 1.90 (1.04-3.50)* 1.84 (1.04-3.25)* 2.08 (1.23-3.49)*
Diagnoses

Musculoskeletal
Mental
Other
Occupation
Blue-collar
White-collar
Health and social workers
Education and child care
Service sector
Sick leave length
0—4 months
5-8 months
9-12 months
>12 months

1
0.75 (0.50-1.20)
2.25 (1.24-4.11)*

1
0.80 (0.42-1.50)
0.41 (0.21-0.80)*
0.64 (0.32-1.30)
0.71 (0.34-1.44)

1
2.41 (1.25-4.56)%
1.63 (0.81-3.34)
2.61 (1.32-5.10)%*

1
1.06 (0.65-1.71)
2.97 (1.51-5.91)**

1
0.81 (0.44-1.50)
0.41 (0.20-0.90)*
0.51 (0.24-0.98)*
1.13 (0.61-2.14)

1
1.92 (0.97-3.80)
1.74 (0.85-3.54)
2.61 (1.26-5.41)*

1
1.12 (0.69-1.81)
4.78 (2.40-9.54)%*

1
0.68 (0.39-1.17)
0.42 (0.21-0.84)*
0.28 (0.13-0.59)%*
0.79 (0.42-1.48)

1
1.92 (0.97-3.80)
1.27 (0.62-2.60)
3.13 (1.51-6.46)%*

allowance in Norway may differ from vocational rehabili-
tation Sweden.

As expected, women had higher probability for receiving
both partial and full DP, and a lower probability for working
during follow-up. No gender differences were found for sick

@ Springer

leave or for the other benefits. In Norway, and in most
countries with high work participation among women, there
is a higher rate of sick leave and DP among women [4, 16,
17]. Numerous theories and hypothesis have been suggested
to identify the reason for this gender divide [17]. Hypothesis
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related to work exposure, gender specific vulnerability,
health factors, socio-economic factors and the ‘“double
burden” are among the hypotheses that have been proposed
[16]. Theories on gender specific patterns in the process
towards DP have been suggested. However, a Norwegian
study did not reveal any higher risk for women than men, in
the transitions from long-term sick leave to DP [16]. For
transitions between work, sickness absence, unemployment
and DP, only minor gender differences are reported [33]. In
the Oslo Health study, the higher rates of DP among women
were attributable to self-reported health, level of mental
distress, working conditions, and income [34]. This is in
contrast to the population-based study in Hordaland
(HUSK), where self-perceived health, work factors and
family situation did not explain women’s higher likelihood
of DP [17]. Thus, results seem to differ between populations
and studies and there is still no consensus in how to under-
stand the gender divide in sick leave and DP. Studies on
prognostic factors for RTW after diverse work-related
rehabilitation interventions, show contradictory results
between genders, some with better outcomes for men [1, 35],
some with better outcomes for women [23], and some with
no gender differences in outcome [5, 13].

Those with a mental diagnosis at the departure from the
rehabilitation clinic had a higher probability for full sick
leave during follow up, compared to those with musculo-
skeletal diagnoses. However, the intensity for transitions to
full sick leave was higher for those with musculoskeletal
diagnoses. This indicates that those with mental diagnoses
had longer sick leave spells than the musculoskeletal
group. This is in line with studies showing longer duration
of sick leave for common mental disorders [36] and longer
time to RTW after onset of sick leave for this patient group
[37]. We also found a strong probability for full DP among
those sick listed with other diagnoses than mental and
musculoskeletal. This is not in accordance with previous
results from a similar population of rehabilitation patients
were medical diagnosis did not predict RTW [13].
According to the literature, sickness absence is due to
multifactorial causes and does not depend solely on the
disease [38], hence the diagnosis per se may not reflect why
so many are on long-term sick leave and why some never
return to paid work. Although a medical diagnosis is
essential on the sick leave certificate and a premise for
receiving sickness benefits and DP, the validity of this
diagnosis have been questioned, especially for more com-
plex cases of patients with subjective health complaints
[39-41]. Despite this challenge, ICPC is considered a valid
diagnostic system. A possible interpretation of the strong
risk estimates for DP in our study found for those with
other diagnoses, may be the well-defined medical charac-
teristics of this group, as diagnoses related to neurology
and heart diseases were the most common. Our findings are

supported by a recent article, which explored how the
medical condition influenced acceptance or rejection of the
DP application [42]. Applications with well-defined med-
ical conditions were less often rejected than complex
musculoskeletal disorders [42]. Also a register based study
of long-term sick listed individuals found well-defined
diseases in the nervous system, respiratory system, and
circulatory system, beside mental diagnosis, to be predic-
tors of DP in a three-year follow-up [8].

As expected, blue-collar work was a main prognostic
factor for not returning to work and for receiving DP. This
group is represented by manual skilled and unskilled work,
and the workers have often low education and high phys-
ical workload. Unfortunately we have no information about
level of education in this sample. It is yet reason to believe
that our findings support the social gradient in receiving
DP, which may be due to an education-based selection into
the work force [43]. This is in accordance with the HUSK-
study, were it was a higher risk of DP among skilled and
unskilled manual workers, also after adjusting for health
and other work-related factors [44]. However, this is in
contrast with results after a rehabilitation program for
individuals on long-term sick leave, where women working
in blue-collar and service/care occupations had higher
RTW at 3-years follow-up, than men [23]. Also, limited
evidence has been found for an effect of physically
stressful work and long-term sickness absence and DP [32].
There is limited evidence about why and how the social
gradient in blue-collar occupations may affect future DP,
and results seem to differ between studies and populations.

Our finding, that long sick leave length before referral to
the rehabilitation clinic was a strong risk factor for not
returning to work, for receiving medical and vocational
rehabilitation allowances, and for DP during follow-up is in
accordance with the literature [1, 5, 19, 21]. The probability
for transition both from and to work during follow-up was
highest for those with the shortest sick leave spells, indicating
that short sick leave spells may be a risk for new sick leave
spells. Those with the longest sick leave length before the
rehabilitation program had a lower probability for transitions
from and to full sick leave, and for being on full sick leave
during the follow-up. This may be understood as an effect of
the “system rules”, since it is not possible to be on sick leave
benefits for more than 1 year. After 1 year the sick leave
recipient will be transferred to a rehabilitation allowance, and
the income decreases from 100 % compensation to 66 %.

Partial Sick Leave and Partial Disability Pension
Partial sick leave was associated with higher age and with
shorter sick leave length before rehabilitation. The proba-

bility for transitions to partial sick leave decreased with
length of the sick leave. This indicates that partial sick
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leave is used in combination with shorter sick leave spells.
For partial DP there was an association with higher age. In
addition, women had higher probability for receiving par-
tial DP, but also for transitions from partial DP, indicating
that partial DP may be a transitory benefit. The detected
association between partial benefits, higher age, and being
a female, is in accordance with the results from a Swedish
study [45]. When sick leave and DP is combined with part
time work, it may be beneficial, because work is considered
to be generally good for the individual’s health and well-
being [46]. Partial sick leave has been put forward as a
treatment method for full recovery to the workforce [45].

Clinical Implications

The study population was a selective sample of individuals
who had participated in a comprehensive work-related
rehabilitation program after long-lasting sick leave. They
were all at a later stage of the process of sickness absence
and probably had complex problems with health, low work
ability and maybe a week connection to the work place.
Therefore, our findings may not be generalized to sick-
listed individuals in general. Nevertheless, it is important to
achieve more insight in the processes leading to RTW or to
DP for this selective sample of patients.

This study was not designed to test the effect of the
intervention or to conclude which patients should be
selected into such programs. Still, we believe that knowl-
edge on prognostic factors and vulnerable groups may be
essential for the referrals to comprehensive rehabilitation
programs, for the planning of individual treatment during
the rehabilitation program and for better tailoring and
coordinating of follow-up interventions after such pro-
grams. Our findings that those with a mental diagnosis had
a higher probability for being on full sick leave, but not for
entering sick leave, suggest that special attention should be
on RTWdifficulties. Likewise, the higher risk of DP for
those with other and more specific diagnoses may indicate
that special attention should be on factors preventing DP.
The findings should be of both national and international
interest for the rehabilitation teams and the stakeholders,
such as the general practitioners, the occupational physi-
cians, or the social security officers, to better judge the risk
factors for not returning to work, and to implement relevant
interventions. It cannot be concluded that the rehabilitation
program offered did fit less with the needs of blue collar
workers, women, older participants, and those with other
diseases than mental or musculoskeletal diseases. As stated
in the introduction, RTW after long-term sick leave may be
a complex process [27], and there may be interaction
effects between different prognostic factors for RTW and
sickness benefits. In addition to factors on socio-demog-
raphy, work and health, also personal factors related to
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earlier experiences and expectations may influence the
prognosis for recovery and RTW [25].

Strengths and Limitations

To our knowledge this is the first study to explore prog-
nostic factors for transitions between work and all possible
sickness benefits during a long follow-up period after a
work-related rehabilitation program. The probability for
any event during follow-up is a synthesis of all transitions
in and out of this event, and thus we captured the whole
RTW process in the prognostic models. Access to register
data and socio-demographic data from the patient journals
made it possible to track the total cohort of rehabilitation
patients during the whole follow-up period without any
drop-outs or missing data.

The study would have benefited even more if the patient
journals had information about education, since the edu-
cation divide may be an explanation why those with
manual work have higher risk of DP [43, 44].Workplace
context may also differ between different occupations and
may as such be an important barrier or a facilitator for work
resumption [27]. However this study only includes infor-
mation about occupation; no information on work-related
factors such as psychosocial factors, work tasks, or work
environment was included. Access to secondary diagnosis
could also have strengthened the analysis, since it is rec-
ognized that many of the rehabilitation patients have co-
morbid conditions, which is an independent risk factor for
long-term incapacity for work [26]. It is also a limitation
that the official registers utilized in this study did not give
access to unemployment benefits. However, the number of
people on unemployment benefits in Norway is very low,
and this was also outside the scope of this study. Addi-
tionally the register data contains little information on
whether a person is actually working or not. We defined
work to be the time gap between dates of different sickness
benefits in the register files. Based on our analysis, we
believe this to be a correct and valid interpretation [28].

Conclusions

Among subgroups of long-term sick-listed rehabilitation
patients, there were differences in the probabilities for
RTW, sickness benefits and DP after participating in a
work-related rehabilitation program. Blue-collar workers,
women, those with previous long-term sick leave, and
those with diagnoses other than mental and musculoskel-
etal, had a lower probability for being at work and a higher
probability for full DP during follow-up. Mental diagnoses
gave higher probability for being on full sick leave, but not
for transitions to sick leave The current study adds to the
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literature by new insight into prognostic factors for tran-
sitions to and from work and sickness benefits, and how
this differ between groups. However, there are still unex-
plained differences in the long-term RTW prognosis
between men and women, occupations, medical diagnoses
and different age groups. Possible interaction effects
between these predictors should be investigated further,
especially on how these findings are influenced by personal
factors and a social gradient in health and working life.
Further research is required to understand more about why
there are differences in the transitions to and from work
and different sickness benefits after intensive work-related
rehabilitation efforts, between long-term sick listed men
and women, different occupations and diagnoses.
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TRONDHEIM: NSD. Norges teknisk-naturvitenskapelige universitet, 7491 Trondheim. Tel: +47-73 59 19 07. kyrre.svarva@svt.ntnu.no
TROMS@: NSD. SVF, Universitetet i Tromsa, 9037 Tromse. Tel: +47-77 64 43 36. nsdmaa@sv.uit.no



Personvernombudet for forskning, NSD

Prosjektvurdering - Kommentat

16139

Ombudet forstar det slik at Unifob er behandlingsansvatlig for prosjektet og at deltakende sentre
bistar med datainnsamling og oppbevating pi vegne av Unifob. Det forutsettes at denne
behandling/ansvarsfotdeling formelt er avklart mellom institusjonene.

Det legges til grunn at utvalget informetes om alle sider av prosjektet, jf. telefonsamtale med
prosjektleder 28.02.2007. Det forutsettes at folgende opplysninger fremgir av
informasjonsskrivet:

-prosjektledets kontaktadresse (ved evt sporsmal)

-at deltakelse ikke vil f4 konsekvenser for behandlingen ved sentetet (tydeliggjor hva som et del
av behandling (fotste sporreskjema) og hva som er forskning)

-prosjektets vatighet og hva som vil skje med data ved prosjektslutt (for brukete: at datamaterialet
anonymiseres 31.12.2020 dersom ikke annet er avtalt med den enkelte, for teammedlemmer: at
petsonopplysninger anonymiseres innen 31.12.2011)

-mulighet for 4 bli kontaktet for evt oppfolgingsundersokelse innen prosjektslutt

-at opplysninger behandles konfidensielt og at prosjektmedatbeidere har taushetsplikt (ikke
anonym behandling og uten henvisning til helsepetsonelloven) ‘

Det kan med fordel fremgh at prosjektet et til tidd av Petsonvernombudet for forskning, Notsk
samfunnsvitenskapelig datatjeneste.

Det forutsettes at det utformeres et eget skriv med tilsvatende informasjon til teammedlemmer.
Informasjonen kan gis skriftlig eller muntlig. Som avtalt med prosjektleder ettersendes reviderte
informasjonssktiv for de utdeles til utvalget.

Fra NAV innhentes Trygdedata om sykefravaer og yrkesaktivitet ved 3 méneder, 12 maneder og
inntil 10 4t etter oppholdet.

Det registreres indirekte personidentifisetbate opplysninger om teammedlemmer, herunder
stilling i kombinasjon med navngitt institusjon. Opplysninger for teammedlemmer anonymiseres
innen 31.12.2011 ved at indirekte personidentifisetbare opplysninger fjernes/ tilstrekkelig
kategoriseres.

Det ovtige datamaterialet anonymiseres ved prosjektslutt dersom ikke annet e avtalt med den
enkelte. Prosjektslutt er satt til 31.12.2020. Det kan bli aktuelt 4 kontakte utvalget for evt
oppfolgingsundersokelse. Det legges til grunn at utvalget et informert om dette. Detsom det ikke
foreligger nytt samtykke til videre deltakelse innen prosjektslutt 31.12.2020 vil datamatetialet
anonymisetes ved at verken direkte ellet indirekte personidentifisetbare opplysninger fremgir,
navneliste/koblingsnokler slettes. Anonymiseting innebzter videre at manuelle skjema destrueres
og at otganisasjonsnummet og teferansenummet (som tilsvarer ARR-referansenummet) slettes.

Det mi sendes egen melding for evt oppfelgingsstudie i god tid for utvalget kontaktes og innen
prosjektslutt. Det forutsettes at de nodvendige tillatelser foreligger for evt oppfelgingsstudie

igangsettes.



Personvernombudet legger til grunn at prosjektet et tilrddd av Regional komité for medisinsk
forskningsetikk for datainnsamling starter og ber prosjektleder ettersende kopi av tilrdding nar
denne foreligger.



\, A UNIVERSITETET I BERGEN
»/ Regional komité for medisinsk forskningsetikk, Vest-Norge (REK Vest)

Professor Hege Randi Eriksen

Unifob helse og institutt for utdanning og helse, UiB
Christies gate 13

5015 BERGEN

Deres ref Var ref Dato
026.07 - 07/1291/ars 21.03.2007,

Ad. prosjekt: Norsk tittel: Vil selvrapportert funksjonsevne, arbeidsbeskrivelse,
subjektive helseplager og smerterelatert frykt gi et klinisk og prediktivt bidrag for
tilbakeforing til arbeid hos langtidssykmeldte individer, etter arbeidsrettet
rehabilitering? (026.07).

Det vises til ditt svarbrev datert 12.03.07 med vedlagt reviderte informasjonsskriv.
REK Vest v/leder har vurdert saken.

Informasjonsopplegget virker fortsatt noe rotete. 1 skrivet som heter “Foresporsel om &
delta...” er noen opplysninger om hva deltakelse innebeerer tatt inn, mens der ogsé er et
annet skriv som heter “Informasjon om forskningsprosjektet” hvor en del andre
opplysbinger er tatt inn. All vesentlig informasjon om prosjektert, dvs. opplysninger som
er av betydning for et eventuelt valg om & delta, bor vere i samme skriv; i Foresperselen
om & delta. Samtykkeerklaringen ber ogsd komme i forlengelsen av dette dokumentet.
Foruten opplysninger om at en skal fylle ut sperreskjema osv. ma en ta inn opplysningene
om lagring/kobling osv, og at data lagres i 10 ar. I opplysningene om frivillighet mé det
ogsé fremgé at dersom samtykket trekkes tilbake, kan en ogsa fa slettet eller anonymisert
de opplysninger som er lagret, slik at de ikke kan benyttes i videre koplinger.

Studien er da endelig klarert fra denne komité sin side.

Vi ensker dere lykke til med gjennomforingen og minner om at komiteen setter pris pi en
sluttrapport, eventuelt en kopi av trykt publikasjon nar studien er fullfort.

%s%%

Med vennlig hilsen

sekretaer
Postadresse rek-vest@uib.no Regional komité for medisinsk Besoksadresse
Postboks 7804 www.etikkom.no/REK forskningsetikk, Vest-Norge Haukeland

5020 Bergen Org no. 874 789 542 Telefon 55 97 84 97 /98 / 99 Universitetssykehus



Unifo Helse
UNIFOB AS
Christiesgt 13
5015 BERGEN

Att,: Irene Dyeflaten

07/14587-1
Saksbehandler: Tone
Deres ref; Var ref: Gangnzs Var dato: 22.10.07

Vedtak om dispensasjon fra taushetsplikten for forskningsprosjektet
“Egenopplevelser og tilbakevending av sykmeldte til arbeidet”

Vi viser til seknad av 23. august 2007 om dispensasjon fra taushetsplikten i forbindelse med.
-ovennevnte prosjekt.

Mélet med prosjektet er & underseke om selvrapportert funksjonsevne, arbeidsbeskrivelse,
subjektive helseplager og smerterelatert frykt kan gi et klinisk og prediktivt bidrag til arbeid
etter arbeidsrettet rehabilitering. Undersekelsen gjennomferes ved & beskrive og sammeligne
brukere ved ulike rehabiliteringsinstitusjoner i Norge, ved bruk av sperreskjema blant
brukerne og biuk av registerdata. I den forbindelse sekes det om mulighet for innhenting av
trygdedata om sykefravaer og yrkesaktivitet i forkant av og ved 3 méanedeer, 12 méneder og
inntil 10 ar etter rehabiliteringsoppholdet. Det @nskes tilgang til falgende registerdata fra
Arbeids- og velferdsetaten; sykepenger, rehabilitering/attforing, uferestenader og dagpenger
ved arbeidsledigheter med start og stopp dato for alle de ulike ytelsene,

Til seknaden er vedlagt tilrdding av beliandling av personopplysninger fra
personvernombudet ved Norsk samfunnsvitenskaplig datatjeneste AS, datest 1. mars 2007.
Det er blitt foretatt de nedvendige avklaringer fra Regional komite for medisinsk
forskningsetikk, Vest Norge, som har gitt sin tilridning i brev av 21. mars 2007,

De omsgkte opplysninger skal utleveres til forskningsprosjektet er avidentifiserte registerdata,
men pé grunn av muligheten for identifiserbare forekomster er opplysningene underlagt
taushetsplikt, jf arbeids og velferdsforvaltningslovens § 7. Etter forvaltningslovens § 13 d har
NAV fullmakt til 4 disperisere fra taushetspliktbestemmelser i forbindelse med opplysninger
til bruk for forskning.

...... o NAV Dt og WVIKING IKT AR | ittt e sttt e et e s e e e nt e na e

Postadresse: Postboks 5200 Nydalen // 0426 OSLO

Besgksadresse: Sannergata 2 // OSLO
Tel: 21 07 10 00 // Fax; 21 07 10 10

www.nav.no // ndu@nav.no



NAYV er etter en helhetsvurdering kommet frem til at det er rimelig & gi slik dispensasjon.
Opplysningene utleveres avidentifisert til forskningsprosjektet som tilsier at det er en mindre
risiko for at enkeltpersoner kan identifiseres. Personvernhensyn antas derfor & vaere
tilstrekkelig ivaretatt.

NAYV er av den oppfatning at utleveringen ikke utgjer en uforholdsmessig ulempe for de
personer som undersgkelsen er ment & omfate jf. forvaltningsloven § 13 d forste ledd. Det gis
derfor dispensasjon fra taushetsplikten, men under forutsetning av at folgende vilkar
overholdes jf. forvaltningsloven § 13 d annet ledd:

1. Rapport eller annen publisering av undersgkelsen m4 ikke inneholde
personidentifiserbare opplysninger. Vi legger til grunn at personantall under fem
medferer fare for personidentifisering.

2. Vi forutsettes at de tilridninger som. er gitt av Personvernombudet og regional
medisinsk forskningsetisk komite falges. [ﬁ

3. Utlevering av opplysninger og kostnader knyttet til slik utlevering mé ev. vare
avklart og avtalt med Statistisk Sentralbyra. '

4. Deter en viss mulighet for at de avpersonifiserte opplysningen kan identifisere
enkeltpersoner. Sekeren og andre deltakere i prosjektet palegges taushetsplikt etter
reglene i arbeids- og velferdsforvaltningslovens § 7 og forvaltningsloven § 13e.

5. Det omtalte materialet kan bare vere tilgjengelig for de som trenger-dette i
forbindelse med det konkrete forskningsprosjektet.

6. Alt materiale som ikke er anonymisert, og der identifikasjon kan vaere mulig, mé
oppbevares innelast eller tilsvarende elektronisk sikret.
Sekeren mé pése at opplysningen oppbevares slik at de ikke kommer
utvedkommende i hende, og makuleres forsvarlig nar prosjektet er giennomfert.

Dette vedtaket kan paklages innen 3 uker, jf forvaltningslovens § 29. Klagen fremsettes for
Arbeids- og velferdsetaten v/NAV drift og utvikling, som forbereder klagesaken til Arbeids-
og inkluderingsdepartementet.



Eventuelle henvendelser for datautlevering kan rettes til Seksjon for Statistikk og utredning i
Arbeids- og velferdsdirektoratet, Postboks 5 St. Olavs plass, 0130 Oslo (e-postadresse:
nav.statistikk.utredning@nav.no).

Med hilsen
NAYV drift og utvikling
Fagavdeling Fag, drift og utvikling

& ./ ///’ 5 ' .
T DS V61 St
Sven Ove Svensson é ('%//7//) . ,é&
Avdelingsdirekter Morten N. Skogvik '

Kopi: Seksjon for Statistikk og utredning, Arbeids- og velferdsdirektoratet



UNIVERSITETET I OSLO

DET MEDISINSKE FAKULTET

Ottar Berg Regional komité for medisinsk forskningsetikk
Postadresse Ser- Norge (REK Ser)
Postnr. og -sted Postboks 1130 Blindern

NO-0318 Oslo

Telefon: 228 44 666
Telefaks: 228 44 661

Dato: 09.11.04 E-post: rek-2(@medisin.uio.no
Deres ref.: Nettadresse: www.etikkom.no

Var ref.: S-04210

Trears oppfolging AIR (Attferingssentret i Rauland)

Vi takker for brev datert 21.10.04 med vedlegg.
Komiteen tar svar pd merknader til etterretning, og avventer en eventuell ny seknad til prosjektets del 2.
Komiteen tilrar at prosjektet gjennomfores.

Vi ensker lykke til med prosjektet!

Med vennlig hilsen

Sigurd Nitter-Hauge (sign)

Professor dr.med.

Leder
Tone Haug
Rédgiver
Sekreteer



Datatilsynet

Datatilsynet
co4] (803 F
_ , 1 4 APR. 2005
Attforingssenteret i Rauland AS
v/ Otlar Berg 7
3864 RAULAND | AN. Y3y /
' Saksb. /7’/0 é Avskr.
Deres ref’ Vér ref (bes oppgitt ved svar) A Ggﬂto
2004/1803-6 HPG/- .04.2005
e
KONSESJON TIL A BEHANDLE PERSONOPPLYSNINGER- OMGJ ORING
AV TIDLIGERE VEDTAK

Datatilsynet viser til Deres seknad av 14.12.2004 om konsesjon til 4 behandle
personopplysninger og etterfolgende korrespondanse i Sakff}ﬁ senest innvilget
konsesjon av 24.02.2005 og e-post av 04.03.2005.

I'telefon av 04.03.2005 gjer De saksbehandler oppmerksom pa at De likevel ikke
trenger & innhente informasjon fra AETAT. Dette gikk ogsé frem av brev.av
08.02.2005 som ble oversendt tilsynet per e-post: Det betyr at deltakerne i prosjektet er
fullt ut informert om hvor personopplysninger hentes fra. Datatilsynet har vurdert
saken pd nytt og funnet grunnlag for & omgjare deler av vedtaket, jf.
forvaltningslovens § 33.

Datatilsynet har vurdert seknaden o g gir Dem med hjemmel i personopplysningsloven
§ 33, jf. § 34, konsesjon til & behandle personopplysninger til folgende formal: ”3-drs
oppfolging etter yrkesrettet, multidisiplincer, kognitiv tilnerming il langtidssykemeldte
brukere med sammensatte problemer — en retrospektiv undersokelse”.

Behandlingsansvarlig er Attforingssenteret i Rauland AS (AIR) ved gverste leder.
Gjennomferingen av det daglige ansvaret kan delegeres.

Konsesjonen er gitt under forutsetning av at behandlingen foretas i henhold ti
spknaden og de bestemmelser som falger av personopplysningsloven med forskrifter.

Deérsom det skjer endringer i behandlingen i forhold til de opplysninger som er gitt i
soknaden, ma dette fremmes i ny konsesjonssgknad. Det presiseres at konsesjonen, i
samsvar med seknaden, er tidsbegrenset til 28.02.2006. Personidentifiserbare data ma
da slettes eller anonymiseres, Med bakgrunn i lang saksbehandlingstid, er tidsfristen er
satt noe lenger enn det omspkte.

Datatilsynet tar forbehold om at konsesjonen kan bli trukket tilbake eller at nye og
endrede vilkér kan bli gitt dersom dette er nedvendig ut fra personvernhensyn.

Postadresse: Kontoradresse: Telefon; .. Telefaks: Orgaor: Hjemmeside;

Postboks 8177 Dep  Tollbugt 3. 22 39 69.00 224223 50 974761 467 www.datatilsynet.no
0034 OSLO



Vedtaket kan péklages til Personvernnemnda medhold av helseregisterloven § 36 jf.
personopplysningsloven § 42 fjerde ledd jf. forvaltningsloven §§ 28 flg., se vedlagte
informasjonsskriv om klageretten. En eventuell klage mé oversendes Datatilsynet
innen tre-3-uker fra mottagelsen av delte brev.

Med hilsen
ﬁ.@f}éﬂée ﬂ[g;ége@/(e fy - |
seniorradgiver yr

anne P. Gulbrandsen

seniorradgiver
(saksbehandler,
telefon 22 39 69°00)

/j!’y.

kopi: NSD ved petsonvernombudet (deres ref. 200400878 LT/RH)



Norsk samfunnsvitenskapelig datatjeneste AS
NORWEGIAN SOCIAL SCIENCE DATA SERVICES

Harald Hirfagres gate 29
MN-5007 Bergen
Iorwvay
Tel: +47-55 58 21 17
Fax: +47-55 58 96 50
nsd@nsd.uib.no
wyyvensd.uib.oo

Ottar Berg Grornr. 985 321 834
Spesialsykehuset for rehabilitering Stavem

Rikshospitalet HF

Postboks 160

3291 STAVERN

Dato: 2. november 2006 Var ref: 11306 GTVLR Deres dato: Deres ref:

OVERF@RING AV OPPF@LGINGSANSVAR TIL PERSONVERNOM#UDET VED RIKS-
HOSPITALET HF

Vi viser til tidligere korrespondanse i forbindelse med prosjektmelding for forskningsprosjektet:

11306 3 ars oppfdlaing etter yrkesrettet, multidisipliner kognitiv tilnemang til langtidssykeneldle
brukere med sammensatte problemer — en retrospeketiv undersakelse

Rikshospitalet HF har etablert en egen ordning med internt ombud for behandling av personopp-
Iysninger i forskning, og har sagt opp avtalen om at NSD skal fungere som personvernombud for
forskningsprosjekter ved institusjonen. Fra 1. august 2006 har Personvernombudet ved Rikshos-
pitalet HF overtatt ansvaret for videre oppfelging av ovennevnte prosjekt. NSD har oversendt
opplysninger om prosjektet til ombudet ved Rikshospitalet HF. Sparsmil om prosjelstet eller
personvernombudsordningen ved Rikshospitalet HF kan rettes til:

Personvernombud ved Rikshospitalet HF
Aksel Sogstad, tlf.: 23 07 50 34
E-post: akselsogstad@rikshospitalet.no

Vennlig hilsen
Vigdis Kvalheim T /UU{
78
// Geir Teigland

Avdslingskanlorer / Distiict Offices:
OS5L0: NSD, Universitetat | Cslo, Postboks 1055 Blindarn, 9315 Oslo. Tel: +47-22 85 52 11, nsd@uic.no
TRONDHERA: NISD. Morges teknisk-naturvitenskapalige universitet, 7451 Trondreim. Tel: +47-73 59 19 07, kyrre svarva@svl nteu.no
TROMSE: NSD. SVF, Universitatet | Tromseo, 9037 Tromse, Tel: +47-77 64 43 36. nsdmaa@sv.uitro




Norsk samfunnsvitenskapelig datatjeneste AS
NORWEGIAN SOCIAL SCIENCE DATA SERVICES

Harald Harfagres gate 29
N-5007 Bergen
Norway
5 Tel: 447-555821 17
Datatilsynet Fax: +47-55 58 96 50

Postboks 8177 Dep. nsd@nsd.uib.no

www.nsd.uib.no

0034 Qslo Org.nr. 985 321 884

Dato: 23.08.2006 Var ref: 11306 GT/RH Deres dato: Deres ref: 2004/1803-5 HPG/-

FORLENGELSE AV KONSESJON

Viser til konsesjon for prosjektet:

11306 3 drs oppfolging etter yrkesrettet, multidisipliner kognitiy tz'/ﬂwrzzgzg 1l langtidssykemeldte
brukere med sammensatte problemer - en retrospeketiv undersokelse

Prosjektleder: Ottar Berg

Personvernombudet mottok 12.07.2006 tilbakemelding pi statushenvendelse til prosjektleder for
ovennevnte prosjekt. Prosjektleder opplyser overfor ombudet at prosjektets forste del ni et i
innspurtsfasen, og at det er behov for en noe utvidet prosjektperiode for 4 ferdigstille analysene.

Prosjektleder opplyser at det'i forste omgang er behov for en utvidelse av prosjektperioden frem
til 01.11.2006, eventuell avslutning eller yttetligere videteforing vil da vare avklatt. Videteforing

forutsetter at prosjektet meldes serskilt til petsonvernombudet.

Personvernombudet anbefaler at prosjektets konsesjon blir forlenget.

Vennlig hilsen
Wa- | ) SN l\A
jorn Henrichsen _ [ '
: Geir Teiglahd

J Kopi: Ottar Betg

Avdellngskontorer / District Offices:
OSLO: NSD. Universitetet | Oslo, Postboks 1055 Blindern, 0316 Oslo, Tel: +47-22 85 52 11. nsd@uio.no
TRONDHEIM: NSD. Marges teknisk-naturvitenskapelige universilet, 7491 Trondheim, Tel: +47-73 59 19 07, kyrre.svarva@svt.ntnu.na
TROMS@: NSD. SVF, Universitetet i Tromss, 9037 Tromse, Tel: +47-77 64 43 36, nsdmaa@sv.uvit.no



1980

1981

1982

1983

1984

1985

1986

1987

1988

Doctoral Theses at The Faculty of Psycholoqy,

University of Bergen

Allen, H.M., Dr. philos.

Myhrer, T., Dr. philos.

Svebak, S., Dr. philos.

Myhre, G., Dr. philos.

Eide, R., Dr. philos.

Veernes, R.J., Dr. philos.

Kolstad, A., Dr. philos.

Laberg, T., Dr. philos.

Hellesnes, T., Dr. philos.

Haland, W., Dr. philos.

Hagtvet, K.A., Dr. philos.

Jellestad, F.K., Dr. philos.

Aarg, L.E., Dr. philos.

Underlid, K., Dr. philos.

Laberg, J.C., Dr. philos.

Vollmer, F.C., Dr. philos.

Ellertsen, B., Dr. philos.

Kaufmann, A., Dr. philos.

Parent-offspring interactions in willow grouse (Lagopus
L. Lagopus).

Behavioral Studies after selective disruption of
hippocampal inputs in albino rats.

The significance of motivation for task-induced tonic
physiological changes.

The Biopsychology of behavior in captive Willow
ptarmigan.

PSYCHOSOCIAL FACTORS AND INDICES OF
HEALTH RISKS. The relationship of psychosocial
conditions to subjective complaints, arterial blood
pressure, serum cholesterol, serum triglycerides and
urinary catecholamines in middle aged populations in
Western Norway.

Neuropsychological effects of diving.

Til diskusjonen om sammenhengen mellom sosiale
forhold og psykiske strukturer. En epidemiologisk
undersgkelse blant barn og unge.

Neuropsychological assessment in alcohol dependence.

Leering og problemlgsning. En studie av den
perseptuelle analysens betydning for verbal leering.

Psykoterapi: relasjon, utviklingsprosess og effekt.

The construct of test anxiety: Conceptual and
methodological issues.

Effects of neuron specific amygdala lesions on fear-
motivated behavior in rats.

Health behaviour and sosioeconomic Status. A survey
among the adult population in Norway.

Arbeidslgyse i psykososialt perspektiv.

Expectancy and classical conditioning in alcoholics'
craving.

Essays on explanation in psychology.

Migraine and tension headache: Psychophysiology,
personality and therapy.

Antisosial atferd hos ungdom. En studie av psykologiske
determinanter.



1989

1990

1991

1992

1993

1994

Mykletun, R.J., Dr. philos.

Havik, O.E., Dr. philos.

Braten, S., Dr. philos.

Wold, B., Dr. psychol.

Flaten, M.A., Dr. psychol.

Alsaker, F.D., Dr. philos.

Kraft, P., Dr. philos.

Endresen, .M., Dr. philos.

Faleide, A.O., Dr. philos.

Dalen, K., Dr. philos.

Bg, I.B., Dr. philos.

Nivison, M.E., Dr. philos.

Torgersen, A.M., Dr. philos.

Larsen, S., Dr. philos.

Nordhus, I.H., Dr. philos.

Thuen, F., Dr. psychol.

Solheim, R., Dr. philos.

Johnsen, B.H., Dr. psychol.

Tannessen, F.E., Dr. philos.

Kvale, G., Dr. psychol.

Teacher stress: personality, work-load and health.

After the myocardial infarction: A medical and
psychological study with special emphasis on perceived
illness.

Menneskedyaden. En teoretisk tese om sinnets
dialogiske natur med informasjons- og
utviklingspsykologiske implikasjoner sammenholdt med
utvalgte spedbarnsstudier.

Lifestyles and physical activity. A theoretical and
empirical analysis of socialization among children and
adolescents.

The role of habituation and learning in reflex
modification.

Global negative self-evaluations in early adolescence.

AIDS prevention in Norway. Empirical studies on
diffusion of knowledge, public opinion, and sexual
behaviour.

Psychoimmuniological stress markers in working life.

Asthma and allergy in childhood. Psychosocial and
psychotherapeutic problems.

Hemispheric asymmetry and the Dual-Task Paradigm:
An experimental approach.

Ungdoms sosiale gkologi. En undersgkelse av 14-16
aringers sosiale nettverk.

The relationship between noise as an experimental and
environmental stressor, physiological changes and
psychological factors.

Genetic and environmental influence on temperamental
behaviour. A longitudinal study of twins from infancy to
adolescence.

Cultural background and problem drinking.

Family caregiving. A community psychological study with
special emphasis on clinical interventions.

Accident-related behaviour among children and young
adolescents: Prediction and prevention.

Spesifikke leerevansker. Diskrepanskriteriet anvendt i
seleksjonsmetodikk.

Brain assymetry and facial emotional expressions:
Conditioning experiments.

The etiology of Dyslexia.

Psychological factors in anticipatory nausea and vomiting
in cancer chemotherapy.



1995

1996

Asbjgrnsen, A.E., Dr. psychol.

Bru, E., Dr. philos.

Braathen, E.T., Dr. psychol.

Johannessen, B.F., Dr. philos.

Sam, D.L., Dr. psychol.

Bjaalid, I.-K., Dr. philos

Martinsen, @., Dr. philos.

Nordby, H., Dr. philos.

Raaheim, A., Dr. philos.

Seltzer, W.J., Dr.philos.
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