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Summary

Objective

An increasing number of people in Norway and most other western countries leave the work-
force earlier than retirement age and depend on disability benefits for income security. There
is no consensus concerning which factors may serve as an immediate explanation for this
trend. The scientific community can at present not provide research based information on the
general causes and consequences of disability benefits. This leaves those who must make
decisions in this field short of evidence to inform their choices. The aim of the present thesis
is to expand the empirically based knowledge on factors relevant as causes and consequences
of disability benefits by combining data from public health surveys and registry information
on disability benefit awards.

The thesis is based on three papers that all focus on mental health and impairment in
relation to disability benefits. First, we examined differences in impairment between
employed, unemployed and disability benefit recipients. Impairment has, in the context of
disability benefits, previously been seen as an obvious consequence of disease. We aimed at
empirically examining aspects of that presumption.

Second, previous studies have found that both depression and insomnia are under-
estimated as risk factors for disability pension award. As these frequently co-occur, we aimed
at comparing their relative impact on disability pension award.

Third, there is very little knowledge on health across stages before, during and after
disability pension award, and variation in both positive and negative directions are plausible.
We wanted to compare health status in disability pensioners across these stages from seven

years before disability pension award to seven years after the award.



Method

All three studies employ data material that is a combination of population based health
surveys and data on disability benefits from official registries. Papers I and III are based on
population data from the Hordaland Health Survey (HUSK) in 1997-99. The 18 581 born in
the years 1953-57 (aged 40-47 at participation) who participated (63 %) answered
questionnaires on physical conditions, mental health, somatic symptoms, and perceived
health, as well as socio-economic status. Paper II is based on the second wave of the
population based Nord-Trgndelag Health Study (HUNT 2) 1995-97. Of those invited, 37 308
eligible participants within working age answered questions on insomnia and depression as
well as covariates including somatic illness, health behaviour and socio-economic status.

These health surveys were linked to comprehensive registries on disability benefits
using the national person identification number. The merged datasets comprising information
on health and benefit receipt were used to study the aims through three different designs.

In paper I we used a cross-sectional design. We compared the extent of self-reported
impairment (measured with SF-12) between participants who were disability benefit
recipients and those employed. Further, employing linear regression models, we examined to
what extent the group difference in impairment could be explained by mental health, somatic
symptoms, and physical conditions.

In paper II we compared the risk of disability pension award across four groups
defined by case-level depression and insomnia, employing a historical cohort design with an
18-48 month follow-up period. Logistic regression models were employed and results were
also presented as population attributable fractions (PAFs).

In paper III, we aimed at examining if health status differs between strata of
individuals defined by time between the health survey and disability pension award. Groups

were defined as 3-7, 1-3, and O-1 years before the award, and 0-1, 1-3, and 3-7 years after.



Measures of impairment, somatic symptoms, physical conditions, and mental health were

compared between these groups.

Results

In the first study we found that disability benefit recipients reported more impairment than
employees. While most of the difference in mental impairment (SF-12, perceived mental
health) was explained from anxiety and depression, about half of the difference in physical
impairment (SF-12 perceived physical health) remained unexplained after adjustment for all
physical conditions, mental health and symptoms.

In the second study, insomnia was found to be an equally strong predictor of disability
pension award as depression. Both the effects of depression and insomnia were confounded
by socio-economic factors and other health problems, but the relative difference between
insomnia and depression remained through all steps of adjustments in the employed
regression models. Due to differences in prevalences, the population attributable fractions of
insomnia exceeded that of depression. Significant effect moderation was found for age; both
depression and insomnia were stronger risk factors for disability pension award in younger
strata (<45 years) than older.

In the third study, disability pensioners reported more somatic illness, somatic and
mental symptoms, and impairment than the remaining sample (participants who were not
awarded a disability pension during the observation period). This difference was observed in
all groups in the observation period ranging from seven years before to seven years after the
disability pension award. Measures on physical conditions were stable across the strata
defined by time between health survey participation and disability pension award, though the

groups measured after time of the award, reported more prescribed medication. However, we



found a non-linear trend of an increase in mental and physical symptoms and impairment in

the groups closer to the award, followed by a subsequent reduction after the award.

Conclusions
The results over these three studies support previous notions that mental health is important
and might be underestimated in relation to disability benefits.

Impairment, as measured by perceived health, might not only be a result of somatic
and mental health problems, but may also be an independent factor leading up to disability
pension award. Individuals’ perceptions of own health and impairment might take into
account many factors that are not caused by medical conditions. The results suggest that an
increased focus on health perceptions might be needed in studies on disability benefits.

I Norway, disability pension is officially not awarded for insomnia. Yet does insomnia
predict disability pension award just as strong as depression, which is the most common
diagnoses in disability pension award. Clinically, insomnia is often regarded as reactive to any
other present condition. As insomnia often is left untreated, improved treatment can perhaps
serve to reduce work disability following from insomnia.

Finally, the design in paper III precludes any firm conclusions as to what causes the
observed group differences. Candidate explanations include temporary health deteriorating
effects from the disability pensioning process, beneficial effects of being removed from
harmful work conditions and spontaneous recovery after increasing health problems leading
up to disability pension award. If the results in part are caused by features of the disability
pension process itself, the results are relevant for rehabilitation and treatments of patients
where a disability benefit is a topic. Recent policy changes have introduced temporary
benefits with regular re-evaluations of health and impairment. Such repeated pension

assessments, may have unintended adverse effects.
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1 Background

The provision of economic security through benefits for those in need is an integral function
of welfare systems in most western countries. One of the major groups of benefits are those
designed to aid persons who are unable to retain a job due to health problems. While this is
seen as a cornerstone of welfare states, the policies that govern such disability benefits and
how they function are also subject to great dispute. The steady increase in disability
expenditure and number of recipients despite a general improvement in public health
indicators, is fuelling this debate (1).

The general improvements in health enable us to live longer. Young adults start their
working life later due to lengthy education. An increasing rate of the population receive
government benefits as their main source of income over stretches of time (2). In sum, these
factors are said to comprise a major fiscal problem for welfare systems in the near future.
None of the member countries of the Organisation for Economic Co-operation and
Development (OECD) seem to have found the appropriate countermeasures towards a
development where every work hour performed needs to provide for an increasing amount of
benefits.

More people out of the work force also translate to loss of production and reduced tax
income. For the individuals affected, loosing the attachment with working life can be a great
loss (3), and many of them express a wish to have a job again (4). At present, the status of
scientific knowledge on the causes of benefits, what keeps recipients on benefits and its
consequences is labelled as “underdeveloped in terms of theory, methodology as well as
concepts” in a recent literature review (5). The lack of knowledge leaves those who need to
make decisions related to welfare and benefits short of evidence to inform their choices.

The present dissertation aims to amend some of these shortcomings. Employing

15



analytic epidemiological approaches, the thesis explores factors involved in disability benefits
with a particular focus on the role of mental health and impairment.

The introduction part of this thesis is organized in four main themes. First a brief
overview of central aspects of benefit systems will be provided. Second, health
operationalized over four concepts will be presented, and in a third section, factors beyond
health that are relevant for the topic of disability benefits will be presented. In the last section,

the specific aims of this thesis will be presented in more detail.

1.1 The origin of benefit arrangements

As varying physical and mental capacity is an inherent quality of humans, differences in work
ability must evidently have been a challenge throughout human history and across societies.
In peasant societies, the extended family was likely to take care of the disabled. When selling
of labour caught on, this gave rise to a need for some form of sickness insurance (6). In the
early developments of such arrangements, abnormality or loss was restricted to physical
“defects” as in persons who were blind, deaf or paralysed, or without an organ or a limb. For
these conditions or injuries, fixed defect-percentage scales listing specific needs for
compensation were developed. These were often called “Baremas” after its developer, the
French mathematician Frangois Baréme (1640-1703). Later, similar but more fuzzy scales
have been developed to incorporate mental and psychological problems (7). Though this
approach may seem as an anachronism, modern adaptations of Baremas are still widely used

as guidelines for compensation of injuries (7, 8).

1.1.1 Disability Benefit schemes in the western world

The World Health Organization (WHO) defines disability (in behavioural terms and as a

result of impairment) in the following terms: “An impairment is any loss or abnormality of
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psychological, physiological or anatomical structure or function; a disability is any restriction
or lack (resulting from an impairment) of ability to perform an activity in the manner or
within the range considered normal for a human being” (9). The term “disability benefits” is
commonly used in disability policy, and hence also in international scientific articles and
policy reports. The term “disability” in a work context is tricky, as it often cannot be observed
directly, but must be inferred from presumed causes (impairments) with distinct
consequences: a restriction or incapacity to perform normal work roles (7). In the following,
the term “disability benefits” will be used as a general term describing economic benefits
offered in face of work inhibiting health problems, lasting beyond shorter term sick-leaves. A
shorter term sick-leave is defined as lasting from one to sixteen days. This term (“disability
benefits”) is possibly more apt the longer the benefit is lasting, as the concept of disability has
connotations to lasting conditions.

Disability benefits are generally not based on fixed benefits for certain diseases as in
the sense of “Baremas”, but legislation across countries usually states that disability benefits
are to be awarded only when a medically acknowledged condition inhibits the ability to work.
Across the OECD, stricter work requirements in unemployment and social assistance
programmes, and a gradual retrenchment of early retirement systems, contributes to increase
the pressure on long-term sickness and disability benefit schemes (10). As none seem to have
readily available solutions to this challenge, it is held pertinent to increase our knowledge
about causes of disability benefits (11).

As one contribution, a recent report from the OECD analysed similarities and
differences in policies across countries, and country specific challenges were identified (1).
Differences are found in terms of compensation levels, permanency of benefits and also
eligibility criteria. A corresponding variation in terms and concepts complicates direct

comparisons across nations (12). Also, the age-span defined as the working-age span, and the
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rate of this group who is active on the labour market, varies between countries (13). Thus, the
size of the work-force varies, and with it, the number of people eligible for disability benefits
(14). The “pathways” between work and long-term or permanent disability benefit recipiency
differ since features of policies influence trajectories, regulate time spent within the different
sub-groups of benefits and thus influences the point prevalence of people in any particular
benefit.

Despite such differences, all countries share the basic challenge: There seems to be an
increase in disability expenditure across nations. Most employees are occasionally off work
due to short spells of illness, but an increasing rate of the work force have lasting spells,
where they are off work and depend on benefits as income. Why this happens is not clear, and
there is currently no consensus as to what would constitute an optimal level of disability

benefit expenditure.

1.2  Benefit arrangements in Norway

Health insurance in Norway is regulated in the Act of Social Insurance of 1997 (15). In
general have all who legally reside in Norway a compulsory membership in the national
insurance system. Under certain circumstances, the same applies to Norwegian citizens living
abroad. Social security policy is a part of the broader set of policies aiming at correcting or

ameliorating consequences of job loss, unemployment and reduced employability (16).

1.2.1 Work force participation

Previous work force participation or income is often an eligibility criterion in benefit policy.
Therefore, pro capita work force participation rates are relevant when comparing benefit
prevalence across nations. Among the OECD countries in 2005, Norway had the fourth

highest work force participation rate in the age group 15-64 (74.8 %) after Iceland (83.8 %),
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Switzerland (77.2 %) and Denmark (75.9 %) (13). The participation rate for women in
Norway is among the highest in the world, but the fraction of these in less than full-time
employment is comparatively high. In terms of “hours worked”, the female work participation

rate is near the EU-average (table 1).

Table 1 — Labour force participation, age 15-64 from the 2005 European Union Labour Force Survey
(EU LFS)

Norway Sweden Denmark UK EU-25
Employment rate (%) J 74.8 72.5 75.9 71.7 63.8
Men 77.8 74.4 79.8 77.6 71.3
Women 71.7 70.4 71.9 65.9 56.3
Part-time employment rate (%) 20.7 16.9 16.3 17.5 11.4
Men 10.2 7.5 9.4 7.1 4.7
Women 31.5 26.6 23.3 27.6 17.9
Hours worked full time & 38.7 39.9 394 42.6 40.4
Men 39.0 39.9 40.4 44.1 41.3
Women 38.0 39.8 37.9 40.1 39.1
Hours worked part time 19.4 25.3 18.6 19.1 20.0
Men 17.1 21.3 14.1 18.1 19.1
Women 20.1 26.4 20.5 19.3 20.2

Jd Employment rate: The in the age specific strata who report working for a public or private employer and who
receive compensation in the form of wages, salaries, payment by results or payment in kind.

J Hours worked: Hours spent working the last week, not including time spent commuting and meal breaks.

Contents of table adapted from Jouhette and Romans (2006) (13)

1.2.2 Unemployment and Social Security
As in many European countries, the Norwegian social security system has two main schemes

where the awarding criteria are not related to health problems. Work-capable individuals who
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have had an income, and who have their working hours reduced by at least 40 %, may register
for unemployment benefits. The benefits are dependant on previous income, and are available
for a maximum of two years, but duration may be extended upon application given particular
circumstances (17).

There are also social security cash benefits available for temporary needs, aiming to
facilitate re-establishment of economic independence. The framework for these benefits is

wide, and often requires documentation of specific economic needs.

1.3 Disability Benefits

Disability benefits are a group of benefits under the National Insurance Scheme that are meant
to assist those in working age who cannot work due to health problems (15). For the disability
benefit scheme, legislation states explicitly that the inability to work shall be caused by
illness, disease or injury, and that a causal association between the health problem and work
impairment must be established. To underline this, it is stated that needs for support due to
social problems, does not qualify for support within these schemes (15). There are several

sub-groups of benefits within the health related benefits, presented in the following'.

1.3.1 Sickness Benefits

The sickness benefits scheme (in Norwegian “sykepenger’) provides an income replacement
during spells of sickness absence. This scheme us applicable until a person have received such
benefits for over 248 work days within the last three years. To be eligible for sickness benefits
one must have been working for at least four weeks before a health problem causes an
inability to work. The application for benefits must include an approval or certification from a

physician, which is considered an advisory statement for the Norwegian Insurance Agency

' The following is based on information from the Norwegian Act of Social Insurance (1997), unless otherwise is
stated.
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(NIA) case-managers, who are authorized to approve or reject benefit claims. Sickness
absences up to three consecutive days are exempt from this, and in this period the employee
receives full wage compensation without any formal certification. Self-certified absences are
limited to four spells a year. Generally, the first 16 days of an absence period are covered by
the employer, while the NIA covers benefits that exceed 16 days duration (18). In cases where
a health problem is chronic with frequent relapses, the employer can apply for full NIA-
coverage from the first day. Statutory sickness benefits replace 100 % of pensionable income,
with an upper limit of six times the basic amount (an index regulated figure, Norwegian

Kroner 62 892 in 2007 (18)).

1.3.2 Rehabilitation and Vocational Training

Rehabilitation benefits can be awarded after the maximum period of sickness benefits has
expired, and provided that additional treatment is meant to restore working capacity. As a
general clause, those who receive rehabilitation benefits shall be involved in a treatment
program aiming at return to work as soon as possible. The benefit is offered for a maximum
of 52 weeks, but expansion of the period can be applied for in special circumstances (18).
Vocational training is a program that offers training or education for those with a permanent
health problem which makes return to the previous line of work impossible. There are less
formal criteria attached to this program as it is more tailored to individual needs. If treatment
is unsuccessful in restoring work capacity and any effect of rehabilitation is unlikely,

vocational training should be attempted before disability pension is awarded (17).

1.3.3 Disability Pension

The disability pension scheme provides a livelihood for those unable to generate an income

for periods that outlasts the time-limited arrangements presented above. Disability pension
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was until 1* of January 2004 awarded as a permanent benefit. Recent policy reform has
incorporated time limited pensions lasting one to four years, with a re-evaluation of
impairment at the end of the defined period (18). Return to work from disability pension in
Norway has been uncommon under the previous policy. Across all exits from the disability
pension scheme in 2004, the reasons were due to receipt of other kind of pension (74.4% -
mostly old age pension), mortality (18.4%), and other causes, including return to work (7.2%)
(19). It remains to be seen if the recent policy change introducing time limited disability
pension translates into increased return to work. As for the previously described schemes,
award of disability pension shall also be based on medically acknowledged health problems.
In the application for disability pension, the main diagnosis causing the impairment is stated,
in addition to a possible secondary diagnosis of a condition that also contributes to the

impairment and/or the chronic course of the problem.

1.3.4 Overlap between the arrangements

Many of those who receive any of these specific benefits will at some point have received one
or more of the others. Award of disability pension generally requires that adequate treatment
and/or rehabilitation or vocational training has been attempted and found insufficient in
reinstating work ability. Those who receive long-term benefits will therefore most often have
received benefits within other schemes. Thus, many disability pensioners will be transferred
from other forms of benefits (20).

Some may also be recipients of several benefits simultaneously, for instance may
recipients of graded benefits (less than 100 % impaired) lose their part time job and thus be
eligible for unemployment benefits. Such client overlap between all the specific schemes is
possible. Most of those who receive a graded disability pension go on to a 100 % disability

pension over time. For many of those who end up on disability pension, their record in the
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benefit system can be portrayed as a rather continuous process, where severity and chronicity
of the benefits are gradually increased. This argument is underlined by studies showing that
length of time-limited benefits spells is in itself an important predictor of disability pension
(21, 22).

Despite commonalities and a degree of overlap in terms of recipients, the different
arrangements within the Norwegian model have distinct features. Thus, in research,
advantages and disadvantages should be considered both when combining these or using these
separately. In the present thesis, two of the papers focus on disability pension only, while one
combines the specific arrangements described above into one variable indicating recipience of

any health related benefits.

1.3.5 Physicians’ role in disability benefit award

Physicians have an important role in disability benefit certification in most countries. As with
other aspects of disability benefits, the certificates used takes various forms. The requested
information is usually related to determining the patient's diagnoses, their prognosis, as well
as current and future work ability (6).

The physicians’ role in the process of sick-listing has been described as containing six
tasks:(23) (a) Determine if the disease or injury is present according to existing criteria; (b)
and if it implies impaired ability to work. Currently in Norway, more than 50% impairment is
necessary for award of disability benefits. (c¢) Further, advantages and disadvantages of being
awarded benefits must be considered in dialogue with the patient, (d) the grade and duration
of benefits must be determined, (e) as must also the need for contact with specialists, the
social insurance office, or other parties. (f) Finally, the formal certificate must be completed

by the physician.
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The physicians' role in the process of disability benefits is further described as
balancing between being the patient's advocate and being a gate-keeper restricting the access
to welfare systems (23). According to formalities, the physician is supposed to decide on
work ability and possible diagnosis based on examinations of the patient. The execution of
that function has been questioned based on the information imbalance in the patient-physician
dyad. This is exemplified in the following quote from the article “Who shall help the
Doctor?” published by the Lancet already in 1964: "Examining by the doctor is usually a
meaningless formality, since it is the patient who decides when he is fit for work" (24).
Studies suggest that both physicians and patients raise the question of disability benefits in
consultations, and in questions on shorter benefit spells, physicians most often issue
certificates when requested by the patient (23). To the best of our knowledge, the extent of
gatekeeping behaviour has not been examined in cases where long-term or permanent benefits
are considered.

Physicians generally find assessing work impairment difficult (23). Although, patients
and physicians usually agree on the need for sick-leave in each case (23), case-vignette
studies have demonstrated a great deal of variation in physicians’ assessments concerning the
need for disability benefits. The variation is observed at the level of general practitioners, but
also at the level of the physician’s gender, geographic regions and type of medical speciality
(25). For instance, older physicians issue more sickness certifications, and this is commonly
interpreted as a consequence of them having a closer and more long-standing relation to their
patients. A recent doctoral thesis explored the conflicts between the dual roles of being the
patient's advocate and a gatekeeper, and concluded that recent reforms in primary care policy
had made physicians less engaged in gatekeeping practices (26). In summary, there exist only
few studies on the physicians' role in the process of sick listing patients, these are of varying

quality, and the above referenced studies do not specifically address disability pension award.
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A recent study concludes that UK general practitioners perceive their current role in sickness
certification as being in conflict with the patient-physician relationship. The authors address a
need to expand our understanding of the complexity in general practitioners’ gatekeeping
behaviour before new policy changes are implemented, if these are to result in improvement
(27).

Formally, the physician provides the medical foundation on which, along with other
information, the insurance administration either awards benefits or rejects the application. As
such, it is not the treating physician who has the final word in this context. However, the
treating physician’s medical opinion is likely to be highly weighted, and can probably in

many cases be the in-effect gatekeeping function (28).

1.4  Consequences of disability benefits

As mentioned, quite many people are at some stage during their working life in touch with the
benefit system. Due to their central role in certification practice, physicians in general practice
spend considerable time on disability benefit related activities. Despite the many individuals
who are affected by disability benefits, and the great extent of time and capacity spent on such
in general practice, there is remarkably little scientific knowledge on the possible
consequences of disability benefits award (29). From the heterogeneity of the recipients and
the conditions they are awarded benefits for, massive variation probably exist, and both

positive and negative effects are plausible.

1.4.1 Societal consequences
The societal consequences of disability benefits are major, and are one of the reasons why
disability benefits continuously are debated. One obvious aspect is the public expenses from

these schemes. Disability expenditure accounts for a significant proportion of Gross Domestic
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Products (GDP) across OECD member countries. The average in 1999 was 2.42 % of total
GDP, against 5% in Norway (1). The direct expenses in permanent disability pensions in
Norway were in 2004 NOK 41 060 000 000 and account for 18 % of the total expenses to
social security in Norway (30). The increase in direct expenses to permanent disability
pensions from year 2000 till 2004 was 25 % (both NOK in 2004 values) (19). Early age
occupational disability is thus a burden to society, both in terms of expenses from direct costs
to disability pensions, but also due to lost productivity and income taxes. At the end of 2005,
there were 300 877 permanent disability pensioners in Norway, and additional 18 814 on
time-limited disability pension (according to revised rules for disability pension award) (31).

The general demographic distribution in most of Europe is moving towards a higher
mean age. So far we have not seen any corresponding extension of upper working age limit
before old age pension is awarded. More people claiming age retirement pension, combined
with the observed increase in number of individuals on lasting disability benefits, translates
into an pressure on our welfare systems (32).

There are also many possible positive societal consequences of disability benefits. It
has been claimed that the generous benefit systems found in the Nordic countries are
beneficial, as they reduce costs for other areas in society. In a recently published book, Danish
authors claim that the higher level of collectivism in the Nordic countries, that also have
brought on the developed welfare systems, have a positive effect on the economy of these
countries. They claim that the sentiment of co-operation often found in these societies
contribute towards increasing their effectiveness (33). Similarly, others have argued that a
collectivistic virtue like “trust” is imperative for a prosperous economic development (34).
Results from international comparative economic surveys indicate that Norway enjoy strong
work-ethics, strong social cohesiveness, virtually no poverty, and a high level of trust that has

secured low levels of abuse of comprehensive social programs (35). A plain example of a
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possible positive effect of relatively generous welfare systems is that those who do not

generate an income might be less likely to resort to crime to earn a living.

1.4.2 Individual consequences

There is evidence to suggest that there are negative health and social effects from becoming a
disability benefit recipient (3). Negative factors like isolation, stigma, and loss of work-role,
may all be instigated by loosing contact with working life, which in turn may have negative
psychological consequences for affected individuals (36, 37). Consequently, it is held that
physicians should be restrictive in issuing disability benefits, not only on behalf of public
economy, but also to avoid harmful individual side-effects from factors assumed associated
with benefit award. To underline this argument, studies from the British household panel
survey have found increased psychological distress associated with transitions between paid
employment and unemployment or long term sick-leave, and also reduced psychological
distress when moving from non-employed roles into formal employment (38).

Although removal from the work force is associated with health decrements, this does
not necessarily imply that being at work is good for health. Gordon Waddell and Kim Burton
have recently conducted a review commissioned by the UK Department for Work and
Pensions to answer this question: “Is work good for your health and well-being”? (3). Their
answer is an unequivocal “yes”. Provided that the workplace is safe and accommodating, the
beneficial effects of work is said to outweigh the strains of work (3). A Swedish retrospective
study in a cross-sectional sample, reported largely negative effects from being outside work
and on long-term disability benefits (39). However, we do not know if the negative
associations are caused by being left outside the work force, loosing the positive aspects of

work or third factors confounding the association.
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A recent review on consequences of disability benefits reported an immense lack of
scientific studies (29). The author further noted that when consequences of disability benefits
are debated, scientific studies are seldom cited and that the current level of evidence
disallowed any scientifically based conclusions (6). The 3™ pre-conference meeting on
sickness absence in the European Public Health Association's (EUPHA) 2005 conference was
devoted to discuss the evidence on consequences of disability benefits, and how to design
studies addressing this question. The meeting concluded that the evidence for beneficial or
detrimental effects of long-term disability benefits is poor, and that new methodological
approaches were warranted.

It can also be argued that becoming a disability pensioner gains the individual, as it
provides relief from possible work-related strains and burdens, and also relief from financial
worry. There is a well-known association between stress” and disease. The causal links are not
firmly established, but several hypotheses exist based on a known association between stress
and changes in pituitary-adrenal and cathecholamine axis activity (40). Such hypotheses have
traditionally been brought forward through experimental studies on animals and humans, and
to a lesser extent in ecological settings. The question then remains if financial insecurity
facing work impairment is a likely source of pathological stress. For those who are active in a
job, insecurity in the form of threats of job loss is found to have an adverse effect on health
(41-44). What the most likely direction of causality is in this association, is a matter of debate,
but there is more support for the assumption that such insecurity causes reduced health than
the other way around (45). In the case of disability benefits this insecurity is supposedly
instigated by disease (to be eligible for disability benefits), and by the fact that a negative
health trajectory is already established. The question is whether the additional financial worry

and general insecurity could add to the burden. Evidence from studies on peoples’ health in

% See Ursin & Eriksen (2004) The cognitive activation theory of stress. PNEC 29; 567-592, for a differentiated
introduction to the various meanings of the term “stress”

28



relation to job insecurity from various reasons like temporary contracts, organizational
downsizing and so forth, suggests that it can. Several studies confirm that financial and job
insecurity is associated with negative health outcomes (46-50). The stress associated with
financial insecurity may very well be increased in situations where health becomes poorer and
prospects of return to work diminish. Thus, a financial guarantee in the form of benefits may

reduce, or remove, one known risk factor for health problems.

1.4.3 Policy consequences of an increase in disability benefits

Arguably, increases in disability benefits, either in numbers of recipients or expenditure,
represents a threat for welfare schemes. The schemes are all based on the political will to
allocate funds to finance those in need. At present, political sentiments are generally in favour
of having a well-developed welfare system, and few counter the importance of this function in
society. However, objections to its form are increasingly raised since crude point prevalence
estimates now suggest that one out of four Norwegians within working age are not working,
all reasons included (51). Based on such figures, it is tempting for some politicians to suggest
that the current level of benefits are too generous and attract recipients from work to benefits,
instead of being a protection for those who are pushed out of work by health problems. This
position constitutes the attraction-model or pull-model for explaining transitions from work to
disability pension award, which will be followed up at various stages in the present thesis.

In such discussions, it is important to keep in mind that a complete removal of
sickness absence probably is as unlikely as a complete eradication of illness and disease. As
people in all foreseeable future will have health problems, a certain level of disability is
unavoidable. In complete absence of supporting benefit systems, it is likely that more people
would keep going to work despite disease or illness. There is little firm knowledge on what

factors predict such so-called sickness presence, nor what consequences this has (52).
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There is evidence to suggest health-risk from sickness presence. Studies from the UK
Whitehall sample have demonstrated that unhealthy employees who take no sickness absence
have twice as high incidence of serious coronary events as those who had a moderate level of
sickness absence (53). In terms of work performance, there are reasons to believe that being
present while sick lowers this considerably, and that this adds to hidden costs for the
employers (54-56). However, we are not aware of studies contrasting the inexplicit costs from
sickness presence with those more directly observable in sickness absence (substitute wages,
increased burden on remaining workers etc.) (52).

In summary, it is likely a better approach to search an optimal level of sickness
absence in light of the given health panorama and labour market factors, than to exclusively
aim at reducing the level as much as possible. Thus, both a decrease, stabilization and
possibly even a further increase in disability benefits might be tenable. What is probably less
politically acceptable in the long run, is a continued increase without adequate knowledge on

why this occurs.

1.5 The health aspects in disability benefits

As presented, disability benefit legislation state that benefits are to be awarded only where
medically acknowledged health problems cause work impairment that exceeds 50 %" of
normal capacity. In light of this clear-cut definition, there should be no need for specific
research into the causes of disability benefits. If it was possible to manage benefits perfectly
in line with legislation, the true causes of disability benefits would be found in the annual
reports from the National Insurance Agency (NIA), where the diagnoses from medical
certificates are presented. Research into causes of benefits would be no different than general

research into causes of diseases and conditions, and examinations of their consequences in

3 Can be graded from 100 % down to 20 % reduced work capacity in sickness benefits
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terms of invoked disability for any given job. Disability could be framed along the lines of
Disability Adjusted Life Years (DALY) in the studies commissioned by the World Health
Organization (WHO) (57-59). Further, prevention of disability benefits would be a matter of
primary and secondary prevention of disease and tertiary preventive efforts to facilitate

peoples’ ability to stay at work despite illness and impairment (60).

1.5.1 Distribution of diagnoses in disability benefits

Broad disability benefits are awarded for a wide range of illnesses and conditions which vary
a great deal in terms of average duration. Therefore, diagnostic distribution in disability
benefits varies depending on the type of benefit and also whether one focuses on incidence
(new cases) or prevalence (the aggregated number of cases). In terms of sickness benefits
incidence in 2004, the leading diagnoses were musculo-skeletal disorders (43.8 %),
respiratory disorders (13.7 %) and mental illness (11.2 %) (61). The proportion of mental
illness in this context has increased (62). Common, but milder and less chronic conditions and
illnesses are more prevalent in the short term benefit spells, as they often cause temporary
impairments.

The “bulk” of disability expenditure is related to longer disability benefit spells and
disability pensions. Particularly the latter, as these often lasts from when they are awarded
until retirement for age and transferral to age pension. In terms of diagnoses in disability
pension awards, the leading group of diagnoses are still musculo-skeletal disorders (33.2 %),
but mental illnesses are equally important (30.1 %), followed by disorders in circulatory
organs (7.0 %) (table 2) (30). The present thesis focuses on long-term and permanent
disability benefits. In the following presentation of relevant health aspects, the prevalence

rates in disability pension will therefore comprise the numerical basis. The crude diagnostic

* Most of these are within the depression-spectre, some 10-15 % are psychosis-related
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distribution found in Norway, presented in table 2, is similar to what is found in comparable

countries (63, 64).

Table 2 - Distribution of diagnoses for Disability Pension in 2004

Per cent of new awards of

disability pension

Per cent of total population

of disability pensioners

Musculo-skeletal

Mental

Circulatory organs

Cancer

Injuries, poisoning, violence
Nervous system

Respiratory

Temporary lack of diagnosis

Other diagnoses comprised’

35.8
21.5
10.2
5.6
3.7
6.4
3.1
3.8
9.9

33.2
30.1

7.0
24
4.9
6.5
2.6
2.1
11.2

" All other diagnoses individually comprise less than 3.0 %

Following on from disability benefit legislation and the distribution of diagnoses, we can

extract information on what aspects of health are of importance in the context of disability

benefits. Health is a multifaceted concept. The WHO formal definition is wide and according

to their definition it includes “physical, mental and social well-being” in addition to absence

of disease (65). In the present context of disability benefits, health will be operationalized

over four health concepts: physical conditions, mental health, somatic symptoms and

impairment. In the following, the rationale for this distinction will be presented through

defining the concepts, relating them to the others, and also by presenting their relevance for

disability benefits.
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1.5.2 Physical conditions

In the present thesis, the term physical conditions refers to any specific diagnosis that is not
part of the mental health spectrum, and where the symptoms presented can be related to
objective findings.

Physical conditions are at the heart of medicine. In epidemiology, this is perhaps best
illustrated by Eaton: “Epidemiology is a branch of medicine, and thus the assumptions of the
medical model of disease are implicit. The most important assumption is that the disease
under study actually exists [...] In psychiatry this assumption is assured more tenuous than in
other areas of medicine, because psychiatric diseases tend to be defined by failure to locate a
physical cause” (66). Conditions where a clear observable correlate is a present and known
cause of the problem usually will have higher “rank™ in the medical hierarchy, than those
based on symptom reports or mental illnesses (67).

These physical conditions are of course too numerous to each being mentioned
specifically, but in the context of disability benefits, tumours (both malignant and benign) and
cardiovascular disease (CVD) can serve as useful examples. Besides mental illnesses and
musculo-skeletal disorders, about one third of the diagnoses are best put under “physical
conditions”. As the vast majority of musculo-skeletal disorders are non-specific and without
any observable organic cause, we must keep in mind that when these are regarded as physical
conditions (e.g. fibromyalgia), the diagnosis is based on symptoms rather than biomarkers
(68).

There are several reasons as to why the importance of physical conditions seemingly is
less important in the context of long-term disability benefits than in medicine in general. A
first reason might be exemplified through CVD. Few studies have focused on the risk of

short-term disability benefits in these serious disorders, simply because pretty much all

> In papers I and II, the term “somatic conditions” is used, while the term “physical conditions” is used
throughout this thesis. We regard them as synonyms.
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patients with severe cardiovascular diseases (CVD), like stroke or coronary artery disease,
receive disability benefits from sickness absence in the recovery period following the onset
(69). Therefore the question is not if the condition leads to sickness absence and
corresponding benefits, but rather if or when the person returns to work. The outcomes of
these disorders in terms of return to work (RTW) is possibly far better than commonly
perceived; two of three return to work within six months following stroke. Only one of four
require adaptation of the workplace, and more than 50 % seem to retain their work over
lengths of time (69). Specific studies have shown that factors like high age, low education,
residential area deprivation, workplace stress, anxiety, depression and poor self-confidence
lower the prospects for RTW within the first year after a myocardial infarction (70, 71).
Recent studies have demonstrated that intervention aimed at changing health perceptions after
myocardial infarction can improve functional outcomes (72). From these studies it seems that
the prognosis in terms of RTW is significantly influenced by factors besides the isolated
CVD.

Another reason why physical conditions are less dominant in benefits than in medicine
in general, has to do with their epidemiology and demographic distribution. As already
mentioned, in terms of return to work (RTW), the outcome of stroke appears to be much
better than the common perception of prognosis in these disorders. This has to do with the fact
that many of the patients with serious CVD’s are elderly and beyond working age. The same
is the case with cancer; the majority of cancer cases occurs in the older age cohorts (73). In
addition, there is often better prognosis in the types of cancer that are more frequent in the
younger cohorts such as testis-cancer among young men.

In table 2, an elevated disability pension incidence compared to the prevalence can be
observed in both cancer and CVD. This is mainly due to a higher mortality-rate in these

conditions than what is the case in musculo-skeletal and mental illness. Thus, although both
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cancer and CVD are grave and serious conditions, they are less relevant in disability benefit

prevalence than incidence due to fewer person-years® within the working age period.

1.5.3 Mental health

The World Mental Health Survey Consortium from 2004 states that the prevalence of mental
illness is high (74). In their global survey, the inter-quartile range’ of meeting the criteria for
at least one DSM-IV (75) mental illness was 9.1 % and 16.9 % of the population. The
prevalence in western countries is usually in the higher end of this range (76-78). It is further
concluded that a substantial proportion of these mental illnesses remain untreated (74). Still,
other studies suggest that treatment for mental problems has increased in the last decade (79).
Such observations may be conceived as implying an increase in mental illnesses. This is
however countered as most of the increased treatment seems to occur in the milder segment of
the mental illness spectrum (79). Using figure 1 below as an illustration, the increase in
treatment is said to occur mainly in the segments of “normal cases” or “sub-threshold cases”.
This is supported through findings of a low help-seeking rate among those who score over cut
off for probable clinically relevant anxiety and depression (80). Similar figures for low help-
seeking rates among adolescents with mental health problems are also observed (81).

The course of mental illnesses can in many cases be chronic, with remitting and
recurring episodes, and thus have serious consequences for individuals and society (82, 83).
This is emphasized in the Global Burden of Disease Studies, where unipolar major depressive
disorder is projected to be the second leading cause of disability world wide by the year 2020
(84). Based on these figures resulting from high prevalence, chronic course and severe
consequences, it is not surprising that mental health is an important factor regarding disability

benefits.

® Person-years is the sum of time observed, across all subjects in the defined group
" Inter-quartile range is the range between the first and third quartiles of a distribution, and provides an estimate
after both the high and low scores are removed
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There are many standardized ways to measure mental illness including open clinical
interviews and multiple versions of structured interviews and symptom checklists. The results
from these approaches can either be presented as continuous or categorical measures. The
categorical approach is probably the best known as it separates “ill” from “well”, and forms
the basis for the common diagnostic manuals DSM-IV (75) and ICD-10 (85). In relation to
disability benefits, the categorical approach is important as a diagnosis is a requirement for
awards.

The categorical approach has several shortcomings: First, the nature of mental health
problems is in many ways better represented in dimensional models than in categorical
models. The most common of mental illnesses, anxiety and depression, are best described on
a continuum from low symptom loads to high symptom loads, encompassing all levels from
good mental health to severe psychopathology (86). The distribution of the symptom load is

not Gaussian, but has a positive skew towards the higher end of the spectrum (figure 1).

Figure 1. Distribution of symptoms of mental disorders

Mormal cases =ub-threshold Diagnosis
(Case-level
for mental symptoms)

\\_\_—

Symptom load
(severity)

Humber of cases

Adapted from Mykletun (2006) (67)
Supporting evidence for dimensionality is also found among the more severe mental

illnesses. Although genetics are highly relevant in the aetiology of schizophrenia (87), several
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new reports claim that the continuum model also applies to psychotic experiences (88-90) and
delusional ideas (91). The claim is supported by the fact that the core symptoms of
schizophrenia like hallucinations also occur in both healthy individuals and individuals with
other mental illnesses like anxiety and depression (90). In a dimensional model, a specific
diagnosis becomes applicable once certain symptoms reach a predefined level. Symptom
check lists are often applied with such cut-offs, as in the case of the Hospital Anxiety and
Depression Scale (HADS) (92-94). In the diagnostic manuals for mental illnesses, distinctions
between sub-categories of the broader spectra are often determined by degree of severity of
symptoms. Different symptoms are also relevant across several specific diagnoses, but are
often weighted in different ways, e.g. how many positives from a list that are needed to
qualify as an indication of the diagnosis. Through these features, the dimensional model is
also partly incorporated in the categorical approaches as found in the diagnostic manuals. In
the case of DSM-IV, negative consequences of symptoms are also included as a diagnostic
criterion (75).

Regardless of use of a categorical or dimensional model, measurements of mental
health are nearly always based on subjective reports from individuals. The search for
objective correlates of mental illness has been intense, particularly in the grave mental
illnesses. Various biomarkers are identified as candidates in schizophrenia, but yet there is no
established pathognomic neuropsychological or structural neuroanatomic profile in this
disorder (95). Differences are detected when comparing large groups of people, but are not

predictable and explanatory on the individual level.

1.5.4 Somatic symptoms

A blunt understanding of symptoms is that these are signals or signs to the individual of an

underlying organic failure. Symptoms are not considered to be very specific. A particular
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symptom (e.g headache) is a possible symptom of several underlying physical conditions, and
any health problem originating in the in the head may result in a wide range of symptoms
experienced in the entire somatic system across organs. The ambiguous nature of symptoms is
in part why the medical specialty of “internal medicine” at times is described as “the true art
of medicine” as its diagnostics is based on a conglomerate of various symptoms that each is
non-specific.

Somatic symptoms are very common (96, 97). They are so common that across the
population it is more common to have one or more symptoms than being symptom-free. Most
often, the symptoms remain unexplained. That is, the medical profession is not by current
standards capable of identifying any biological correlate or organic failure that can explain
why the symptoms are experienced. The worry and uncertainty that often accompanies
symptoms lead to frequent help-seeking. Common somatic symptoms are responsible for
almost half of all primary care visits, and only 10 to 15 % of such visits are found to be
caused by an organic illness over a one-year period (98). Such medically unexplained
physical symptoms (MUPS) are just as common in ambulatory care (99), and also in
consultations on the specialist level (100). In one study, the proportion of specialist
consultations where organic aetiology of symptoms was identified ranged between 10 and 25
% across symptoms (chest pain 12 %, fatigue 17 %, dizziness 19 %, headache 11 %, back
pain 10 %, dyspnoea 25 %, abdominal pain 10 % and numbness 20 %) (100). For most
patients, these symptoms disappear after a while. But for some, the symptoms persist and
given a certain intensity they fulfil the diagnostic criteria for various forms of somatisation
disorders (85). “Somatisation” has effectively two meanings: the expression of psychological
illness through physical symptoms (as in somatised depression) (101), and the repeated help-
seeking for multiple medical symptoms without organic disease (102). While the two

concepts overlap, they are not synonymous. For the latter, the frequency of help-seeking
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across specialities has led each branch of medicine to have specific labels for these
unexplained symptoms. Examples are: Irritable bowel syndrome in gastroenterology,
fibromyalgia in rheumatology, tension headache in neurology and tempromandibular joint
disorder in odontology. Each of these syndromes is claimed to be a unique diagnosis entity
with its own characteristics, and for each, there is usually an operational definition attached to
it (103). Some claim that these different labels may better reflect what specialist branch they
are addressed within than differences in symptom profiles (103). It is argued that between
these, a) there is considerable overlap in symptoms required for a case definition, b) patients
who meet the criteria for one condition often meets the criteria for others, c) patients with
different syndromes share non-symptom characteristics and d) different syndromes respond to
the same therapies (104). This has led Wessely and colleagues to argue that these rather
should be considered one general condition, one functional syndrome (105, 106). The
argument is supported through factor analysis studies where symptoms are found to be
clustered and highly inter-correlated (107, 108).

Regardless of one or many labels, this or these syndromes have severe consequences
(55, 105). Studies have demonstrated poorer outcomes in terms of disability among these
patients than those with heart failure (109). These patients also have more emotional problems
than patients with similar conditions, but where there are objective findings accompanying the
symptoms (110). Patients with these types of conditions are avid help-seekers both within the
established medical enterprise (111) and alternative medicine (112). The high level of help-
seeking, seems to occur independent of psychiatric and medical comorbidities (113).

It is thus hardly any surprise that medically unexplained physical symptoms are
relevant for disability benefits. Most disability benefits are awarded for conditions where
there is no clear organic cause or the positive organic findings are not sufficient to explain the

impairment (114). In a recent prospective study, we found that somatic symptoms, adjusted
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for physical conditions and mental illness potentially causing these symptoms, were the most
important health factor in disability pension award (115).

Many of the cases where the diagnoses are based on these symptoms are likely to be
retrieved in the group of musculo-skeletal disorders. Other studies have demonstrated that
symptoms of fatigue predict disability benefits awarded both for mental, musculo-skeletal,
cardiovascular and “other disorders” (116). Outside the context of disability benefits, these
are also quite common conditions in the general population with prevalence estimates ranging
from 14 % to a high of 31 % (117). In most of these cases, no distinct diagnosis is established.
When the condition is chronic, the probability of a specific diagnosis increases to between 15
9% and 30 % (118, 119). However, in most of these cases again, the specific diagnosis is at
best a descriptive one, indicating which area of the back or neck the problem is located (63).

Without knowledge of the underlying cause of the problem, the degree of severity
essentially depends on the patient’s experience (120-123). Thus, it is reasonable to claim that
in many disability benefit cases, treating physicians and case managers alike are directly
dependent upon symptoms and symptom presentations in decisions regarding benefits for

musculo-skeletal disorders (68).

1.5.5 Impairment

Legislation on disability benefit award requires impairment of normal work function due to
health decrements. It is also required that there is a causal relationship where the health
problem is found to be the cause of the impairment. While research efforts into the aetiology
of disease and how to treat them is massive, the opposite is the case for impairment. Quoting
from page 41 in a recent review on the causes and consequences of disability benefits:
“Traditionally, impaired work ability has been perceived as such an obvious consequence of

disease that special explanatory models have been unnecessary” (124). In relation to benefits,
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such a mechanistic view might have been more valid in an industrial society where manual
work dominated. The association between disease and work ability becomes much more
complex when working life is dominated by service and trade, and also the disease panorama
in the population of working age is dominated by poor mental health and stress-related
disorders.

There is no standardized way to measure impairment, and it is argued that we need
more research on how types of disease affect working ability (124). Through a recent reform
in Norway, the emphasis on evaluations and monitoring of changes in function® has been
increased (125). Such evaluations are thought to promote better identifications of the
deviations between the patients’ physical, psychological and social resources and the demands
in work, leisure and private affairs. The effects of this reform remain to bee seen.

How evaluations of impairment are performed in questions concerning benefit awards
has also been reviewed. Again, the evidence found is too scattered to allow any conclusions
(23). Evaluations of impairment is probably a major threat in patient-physician relations, and
gatekeeping behaviour by stating that impairment is not present, is potentially a very overt

step away from patient advocacy from the patients perspective (126).

1.5.6 Challenges for the health criterion in disability benefit award

As mentioned, disability benefits are according to legislation exclusively available on medical
grounds, and as such every disability benefit recipient has a medical diagnosis that warrants
the award. Despite this, there is a conundrum that poses a major challenge for the simplified
understanding of disability benefits where illness, injury or disease causes impairment
incompatible with continued work: The increase in disability expenditure and the increasing

rate of the work force on disability benefits does not correspond well with the general

¥ To promote a focus on resources, the term function is used in the reform. In the present thesis, impairment is
used as the main term and is also meant to cover “reduced function”
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improvements seen in key health indicators (1, 2, 127, 128). These indicators of
improvements are often higher life expectancy and less child mortality, both outcomes of little
direct relevance for disability benefits. But in a similar fashion, there is little evidence to
suggest an increase in the true prevalence of mental illnesses and musculo-skeletal disorders
that compose the diagnostic bulk of benefits (79, 120, 121, 129, 130). Also, moving beyond
diagnoses, a recent publication have indicated that the increase in sickness absence in the last
decade cannot be explained by an increase in health complaints (130).

The number of eligible persons has an impact on both incidence and prevalence in the
various benefit schemes. There has been a steady decline in unemployment in Norway the last
four years. An inverse relationship between unemployment and sickness absence has been
observed, and this is usually explained by an increase of people with marginal work-capacity
are included in the work force when the economy flourishes. Accordingly, many of these will
need disability benefits as they have an elevated risk of being ill (131). Although this assumed
association intuitively makes sense, empirical tests have failed to support it in full (132). Also,
the recent fluctuations in the unemployment rate correspond very little with the relatively
stable increase in disability pension observed the last decade. Thus, although unemployment
rates probably have some relevance for the level of sickness absence, this is not likely to
explain the steady increase in disability pensions.

In accordance with the requirements, every disability pension award is accompanied
by one or two diagnoses that are the formal medical cause of the impairment. The precision of
these diagnoses has been questioned, and accordingly the assumption that diagnoses can
explain the reduced work function entirely.

Aggregations of diagnoses for which disability pensions are awarded are used to
document current health challenges and as a basis for planning health services. Therefore

erroneous figures may pose a problem. If misclassification was random, this problem would

42



be minor. However, it is argued that mental illness might be underestimated in disability
pension award (67, 133). The argument is supported through a series of empirical studies:
Mental health problems contribute to increased duration and incidence of disability benefits
regardless of what diagnosis warranted the award (134), and also predict early retirement
(135). However, as much of disability benefits are awarded for mental illnesses, it is only
reasonable that mental illness does predict both sickness absence and more enduring benefit
spells. In a recent Norwegian study, it was found that anxiety and depression were strong
predictors of disability pension over a four year follow-up period. The novelty in this study
was that anxiety and depression predicted disability pension award in cases where no mental
illness is mentioned as a diagnosis warranting the award (115). The effects of anxiety and
depression remained after adjustment for physical conditions and somatic symptoms. This
suggests that anxiety and depression of a clinically relevant level do have effects on disability
pension award without this being fully acknowledged in the diagnoses reported in
applications for disability pension award.

Using a similar approach, further studies have found that insomnia is an independent
risk factor for later disability pension award (136). This is not in any way reflected in the
diagnostic distribution in official statistics as awards for insomnia diagnosis are virtually non-
existent. In sum, the findings indicate that the diagnostic distribution as portrayed through
official statistics may err to the side of underestimating the true impact of mental illness upon
disability benefits awards.

Several studies have shown that factors other than health are important independent
predictors of disability pension. As high age is associated with increased morbidity, an
association between higher age and disability pension award is not surprising. However, the
effect of age remains after control for physical conditions and somatic symptoms (115). Also,

studies have shown that among laid off workers after factory closure there is an increased risk
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of disability pension in the afflicted geographical area (137). Yet other studies have
demonstrated that social factors like low education and low socio-economic status are
important predictors of disability pension, especially among those of younger age (138, 139).
It is however unclear to what extent the latter findings are best explained by poorer health
among lower social strata, or by higher economic incentives that also are suggested as a risk
factor for disability benefits (140). Regardless of explanation, findings that demonstrate risk
factors for disability benefits besides health factors could indicate that somehow, non-medical
problems are transformed into individual illness’.

Figure 2 provides an illustration of how the concepts of health are thought to relate to
each other. This model is also in line with a simplistic understanding how health and
disability benefits relates to each other (141). The model suggests there is a rather large pool
of illness'’ in the population. Some of this illness is due to diagnosed disease, and in some of

these cases, this result in sufficient impairment to warrant sickness absence.

Figure 2 — Theoretical model of the relation between illness, disease and sickness

Disease

Adapted from Wikman et.al (2005) (142)

However, when the model is tested in a recent study by Wikman and co-authors, the

results do not match the predictions. As illustrated in figure 3, there are many who are

? This is in line with the term “medicalization” which will be discussed later
" llness is defined by Wikman et.al (2005) as “the ill health the person identifies themselves with, often based
on self reported mental or physical symptoms”
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sickness absent but do not report medical problems. There are also many who have diseases
and illness, but are not sickness absent. The authors call for a more precise use of terms in
expressions of health, and more caution in using these as interchangeable alternatives (142).
The results further suggest that understanding impairment as an obvious consequence of

disease might at best be too simplistic.

Figure 3 — Observed relation between illness, disease and sickness absence

None of these

25%

Sickness absence

23%

Disease 1%

Adapted from Wikman et.al (2005) (142)

In the arguments presented, the relevance of social factors and the less than perfect
association between health problems and disability benefits are evident. This suggests that
explanatory models beyond health are of relevance in the understanding of the causes and

consequences of disability benefits. In the following, such models are presented.

1.6  Theoretical frameworks on disability benefits beyond health

1.6.1 Push model
The push model explains disability benefit award as a consequence of factors beyond the

individual’s control. Push factors include deteriorated health from work place exposure, work
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place changes that make chronic conditions a hindrance to employment, macro economic
factors, and discrimination of e.g. elderly workers or women. Thus, the push model is
perfectly compatible with health decrements causing the inability to work, especially where
occupational risk factors are the causes of the medical problems.

The associations between occupation and morbidity are well established: Mental
disorders vary across occupational groups (143, 144) and the combination of high demands
and low control in the workplace is associated with mental illness (145). In relation to
disability benefits, UK studies have demonstrated that support from colleagues and
supervisors at work reduces risk of short term sickness absence due to mental illness (146,
147). Following on from this finding, preliminary findings from ongoing research suggests
independent effects of perceived high demands and low control at the workplace and long-
term sickness absence (148). Further, increases in disability benefits are observed after factory
closings (137) and organizational downsizing (149). Such economically derived push factors
can be consequences of how labour is organized, where demands for profit, effectiveness, and
change may exclude less healthy individuals from the labour market. There is some support
for the hypothesis that disability benefits in such cases are used for early retirement (150).
This process of moving structural problems of the labour market and society onto individuals
is described as medicalization. In the context of disability benefits, the term implies that
individuals are made redundant from a job and in cases of low employability, seeking refuge
in the sick-role remains the only viable option to maintain financial security (4). Individuals
will then be forced to either present new symptoms or experience an accentuation of already
existing health problems. Alternatively, the situational factors may in itself be a symptom
eliciting agent or a cause of disease. To the extent that these processes are forced upon the
individual, and not the result of a rational choice, such processes are in line with the “push”

perspective.
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Disability benefits are more common among lower socio-economic strata (138). Social
inequalities in health are as prominent in Norway as in other European countries, and have
been fairly stable over time (151). Relative community deprivation seems to be associated
with a higher incidence of disability pension award, and this contributes to marginalization of
people living in less affluent areas, which in turn widens socioeconomic inequalities in the
population (139). Medical determinants alone neither explain the dramatic variations nor the
overall increased incidence rates of disability pension in the last two decades in Norway
(152). Thus it is unknown how much of the increased prevalence of disability benefits in
lower socio-economic strata actually is caused by worse health.

Beyond socio-economic inequalities, disability pension award also increases with age,
female gender and being single (153). A secondary finding in a recent publication is that the
effect of age on disability pension award is surprisingly strong after accounting for health
(115). This can be seen as an indication of disability benefits being used to tackle redundancy
of older employees, contrary to political intensions and current regulations in disability

benefits.

1.6.2 Pull model

The pull model (or attraction model) hypothesizes that individuals largely choose disability
pension over continued work after rationally considering relative gains and losses in
continued work and disability benefits (154). The model focuses often on economic
advantages and disadvantages in the two alternatives (67). Whereas most research on push
factors is conducted within medicine and social sciences, the pull model is more common in
economy, illustrated by Duesenberry (1960): "Economics is all about how people make

choices; sociology is all about how people don't have any choice to make" (155).
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In this perspective the importance of health is presumed to be marginal (155), and
given that the model is empirically valid, the obvious intervention is to reduce the level of
benefits to reduce their attractiveness. There is some empirical support for the pull model
(155, 156), and it has had major impact on policy making. For example, a Norwegian Public
Report recommended 20 % reduction in wage compensation with the purpose of reducing the
overall sick-leave, and similar interventions have also been discussed in relation to disability
pension (125).

Economic incentives can be defined as the ratio between ones economical situation if
provided by benefits divided by the economic situation as an employee. As most disability
schemes are based on a minimum basic amount plus a fraction of lifetime earnings, low
income groups will have a higher incentive for disability pension (157). However, it follows
from the socio-economic gradient in health that these groups also are more at risk for health
problems (138, 139, 151, 152, 158). Health may thus act as an obvious confounder in any
association found between economic incentives and disability benefits. To our awareness,
there are yet no studies taking this into account, but preliminary findings from an ongoing
study (presented at the 13™ EUPHA-conference) suggests that the effects of economic
incentives upon disability pension award are relatively independent of health (140).

The lack of scientific studies taking both economic factors and health into account is
yet another example of how science has come short in providing evidence for decision
making on a policy level (11, 159). In a review of disability benefit research very few studies
examining effects of pull factors were reported (160). The authors state that in public debate,
the prevalence and increase in disability benefits are often explained in terms of changes in
attitudes towards benefits, suggesting a “moral hazard” in the population. Few scientific
studies target issues related to attitudes and such "absence culture" (11). This might reflect

divergent political views in academic medicine and economics causing a gap too wide to
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bridge. The ideal of patient advocacy is a core value in most aspects of health care and health
education, and it can be argued that statements towards pull-theories are politically incorrect

within this field.

1.6.3 Social roles in disability benefits

“Roles” are sets of connected behaviours, rights and obligations as conceptualised by actors in
a social situation. It is mostly defined in terms of expected behaviours in a given individual
social status and social position. In his 1951 “Social Systems”, Parsons established the term
“Sick role” as a particular set of rights and obligations that follow from illness (161). Parson’s
description has been called “a concept that overshadows all others in the field of medical
sociology” (162). The rights that follow from acquiring the sick role are that the patient is
exempt from normal role demands, is not deemed responsible for falling ill, and cannot cure
him- or herself. On the side of obligations, the patient must see the illness as undesirable and
must want to get well from the illness (163, 164). The desire to get well is expected to be
expressed in behavioural terms through seeking competent help.

The contents and specific definitions of the terms in Parson’s “sick roles” are
continuously debated (164). A common criticism is that his roles and obligations are far better
suited to describe features of acute illness than chronic conditions. In face of a chronic
condition, the patient cannot “get well” in the normal sense, and can neither be expected to
seek competent help to be cured where no such is available. The perception of a chronic
disease must then be changed from something “undesirable” to “something that must be lived
with” (165). The Parsonian patient role concept is thus said to neglect the “illness iceberg”
where chronic conditions overshadow the acute in terms of person-years (164). Further,
Parson’s description assumes that the individual finds illness undesirable. As opposed to this,

several situations where a patient might want to seek protection in the sick role has been
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suggested (6): a) For some, the sick role is their main identity and behaviour related to illness
provides attention. b) Anyone, at times, may welcome illness as a provider of a needed break
from demands, and the sick role legitimises a higher level of passiveness than would be
normally accepted. ¢) In face of failure, for any reason, disease may be used as an excuse. d)
The sick role can be taken as an escape in situations of opposing demands.

In relation to disability benefits, the discussion on sick roles is relevant in several
ways. In relation to shorter spells of illness, sickness benefits are in accordance with the
rights, obligations and expected behaviour of the sick role. The benefit recipient is freed from
normal role obligations (work), he/she has sought competent help and has been awarded a
certificate from a physician (6) and the very idea of time limited sickness benefit award
suggests that the aim is for the patient to get well.

Along the lines of the criticism that the concept is less well suited to chronic
conditions, the obligation to “get well” is being breached when a permanent disability pension
is awarded. Such an award may be seen as an institutionalised manifestation of the chronicity

of the patient’s condition.

1.7  Aim of the studies

A current lack of sufficient knowledge about causes and consequences of disability benefits
has been addressed (11). As presented in the introduction, mental illnesses have been given
some attention as risk factors and associates of disability benefits in the existing literature.
Studies are however too few to allow firm conclusions in reviews, and also to few and diverse
to allow meta-analysis (64). There are also few studies examining mental health factors in

relation to physical conditions.
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Through using population based data from large health surveys linked to national
registries of benefits, we studied factors involved in disability benefits with a particular focus
on mental health and impairment.

In the first paper, the aim was to examine differences in impairments between people
who are employed and people who receive disability benefits. We assumed that benefit
recipients would report more impairment than those who are working, and if that assumption
was met, we wanted to examine which health factors that could explain these impairments.
We employed a broad concept of health including physical conditions, mental and somatic
symptoms and also included socio-demographic factors and variables on health behaviour.

In the second paper, we wanted to further analyse risk factors for disability pension.
Previous studies have identified that both depression and insomnia are independent and
underestimated predictors for this outcome. Given the known close association between
insomnia and depression, we wanted to examine their relative effects on disability pension
award. A second aim was to estimate population attributable fractions for insomnia,
depression and comorbid insomnia and depression to examine their relative importance in
terms of public health impact. Additional aims were to examine interaction effects of gender
and age on this outcome.

In the third paper we aimed to compare health status between disability pension
recipients at stages before, during and after disability pension award. We further aimed to
examine trends across these strata. Literature on related topics suggests that both positive and

negative changes in health are plausible over the course of a disability pension process.

51



2 Materials and methods

All three studies employ data material that is a combination of population based health
surveys and data on disability benefits from official registries. Data sets from the two sources
were merged using the 11-digit national person identification number. Possibilities for
merging of data sources such as these are nearly exclusive to the Scandinavian countries. Few
other countries have established a system of personal identity numbers. Where such exist, it is
often not politically possible to use them for such purposes due to concerns about privacy and
surveillance. To ensure confidentiality in our data merging process, identification numbers
were not made accessible to researchers, but handled by Statistics Norway only, who carried
out the merging of the data sets, after approval from the Norwegian Data Inspectorate. The
possibility of future linkages to registries and other data sources was explicitly stated in the

informed consent form signed by all participants of the health surveys.

2.1 The Hordaland Health Study (HUSK)

The Hordaland Health Study (HUSK) was an epidemiological research project carried out
from November 1997 till June 1999 (appendix II). The survey was carried out in collaboration
between the National (Norwegian) Health Screening Service and the University of Bergen.
The source population was all inhabitants of Hordaland County in western Norway who were
born in the years 1953-57, 1950-51 and 1925-27. The two latter cohorts were included for
specific purposes outside the aim of the present study, and will not be described in any further
detail. Those born 1953-57, thus aged 40-47 at the time of the data collection, counted 29 400
individuals. A total of 18 581 (8 598 men and 9 983 women) answered the first questionnaire
that was received by mail and brought to the clinical examinations. The overall participation

rate was 63 %, lower for men (57 %) than for women (70 %).
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Following completion of the clinical examinations, a second questionnaire was
distributed, and participants were instructed to complete this in private and return it by mail.
This second questionnaire was returned by 85.4 % of the males and 88.6 of the females, and
thus yielded a total return rate of 87.1 % of those who came to the clinical examinations.
Further exclusion and missing responses are specifically described in each article as the

inclusion criteria and handling of missing reflects the chosen designs.

2.2 The Health Study of Nord-Trondelag County (HUNT)

The first HUNT study was carried out in the years 1984-86 (appendix II). The second wave of
the HUNT studies (HUNT 2) was carried out from August 15™ 1995 till June 18" 1997, and is
the empirical basis material for paper II in the present thesis''. The study is among the most
comprehensive health surveys available, covering a broad range of mental and somatic health
issues, both through focusing on specific diagnoses and on symptoms. The source population
was all participants aged 20-89 in Nord-Trgndelag County, a county relatively stable and
ethnically homogenous with less than 3% non-Caucasians (166). A total of 92 936 were
eligible for participation in the study, and 66 140 (71.2 %) did participate in one or more parts
of the study. The participation rate was somewhat higher for females than males, and lower
among the younger age cohorts (20-29 year olds), the latter frequently due to difficulties in
tracking individuals in education, military services, extended vacations and temporary
residency abroad. A 2.5 % random sample of the non-participants were approached by mail
and telephone for participation in a non-responder study (166). Among individuals within
working age, common answers to questions concerning their non-attendance were lack of
time, emigration, busy at work, forgetfulness or no particular reason. ‘“Health problems” or

“being followed up by own physician” were more common reasons for non-attendance in the

' The data collection for the third wave of the HUNT study (HUNT-3) is currently in progress
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older strata (167). Results from other population studies have shown that non-participants in
health surveys have higher psychiatric morbidity (168). This aspect was not particularly
addressed in the HUNT-2 non-responder study, but is likely to be a characteristic of non-
attendees. In an article in press, a close to four times higher mortality incidence was found
among non-participants compared to those who participated, suggesting at least some health

selection in participation (169).

2.3 FD-Trygd

FD-Trygd (Forlgpsdata-Trygd) is a comprehensive database running from October 1992, that
contains data gathered for research purposes in topics related to social insurance and social
policy (170). It covers the entire Norwegian population, and each individual is identified by a
unique national identity number. Given approval from stakeholders'?, these data can be used
for any analysis or linked to any other survey as long as numbers are large enough to disallow
identification of individuals, for instance through rare demographic constellations. The
registry includes all relevant information used in the case-managing process to estimate
awards and eligibility for the various schemes. This relates to all parts of the Norwegian
benefit system on an individual level, and includes information on assets, income and taxes
and if relevant, the corresponding figures for spouses. For health related benefits, the
diagnosis that warranted the benefit award is also included. The structure of the data allow
establishment of aggregated “flow-charts” in cases where recipients are involved in more than

one part of the total social security scheme.

"2 Informed consent from participants in the health survey, approval from Regional Committees on research
ethics, approval from the Norwegian Data Inspectorate and also approval from those who govern the various
health surveys
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2.4 Registry on Disability Pension in the National Insurance Administration
In article 2, data from the HUNT-2 study were merged with data on disability pension from
the National Insurance Administration (NIA). This merging was done prior to the release of
the previously described FD-trygd, which is more comprehensive in terms of available
information. Due to bureaucratic delay, however, it was not possible to employ data from FD-
trygd merged to HUNT-II within the time frame of this project. The registry on disability
pensions contains information on date of award, proportion of disability (50-100 % disabled),
and up to two diagnosis from ICD-9 (until 1998)/ICD-10 (171) (1999 and onwards) that
warranted the disability pension. The information on diagnosis was extracted from
physicians’ certificates, while date and degree of disability awarded were from the insurance
administration. Multiple events per individual are common, as many first enter the disability
pension scheme through a graded disability. However, the vast majority eventually end up
with a 100 % disability pension and less than ten percent ever return to work after being
awarded a disability pension (30). The provided dates of pension award facilitates
identification of subjects who were awarded a disability pension before participation in the
health survey, and during the predefined “wash out period”"* lasting 18 months after

participation.

2.5 Scales and measurements in the studies

2.5.1 Hospital Anxiety and Depression Scale

The Hospital Anxiety and Depression Scale (HADS) was used in all three papers. It is a self-
report questionnaire comprising fourteen items, whereof seven measure core symptoms of
anxiety (HADS-A) and the remaining seven are on core symptoms of depression (HADS-D)

(Appendix 1). A four-category Likert-scale was used. Psychometric studies on the scale have

" The term “wash-out” period describe an introduced lag between exposure and observation of outcomes to
reduce risk of reverse causality
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revealed two-factor solutions in the HUNT study sub-samples defined by clinical
characteristics, age and gender (94). The scale was developed for use in a somatic hospital
setting (hence the name). To avoid identifying false positive cases in a context where most
subjects would have somatic illness, vegetative symptoms of anxiety and depression were
excluded (92).

In terms of specific diagnoses, the items are similar to symptoms of major depressive
disorder and generalised anxiety disorder. As is the case for many symptom based inventories,
diagnostic levels are identified as exceeding a certain cut-off level. The established cut-off
score, equal to or above 8, is found to be a good criterion of caseness in a recent review of 31
articles using this scale (93). In more specific studies of case-finding compared to diagnoses
made by general practice physicians, the authors claim the HADS demonstrate similar, and

possibly better case-finding properties compared to physicians (172).

2.5.2 SF-12

The Short Form-12 (SF-12) (173) is a shorter version of SF-36 (174). The scale is a generic
measure of functional health and well-being (175). The measure was developed to better
capture these outcome aspects in medical care (174). The SF-12 was developed to allow
inclusion in larger population surveys such as the HUSK. Through a weighted summation
procedure, two subscales commonly labelled “perceived physical health” and “perceived
mental health” can be generated. The use of these subscales and their psychometric properties
are documented (173). The measurement has been standardized according to US norm data
(173) and standardized with a mean score of 50 and standard deviation 10. All results are
presented as un-standardized regression coefficients for group differences. Missing values on
single items were replaced by estimates based on linear regression equations. This procedure

was relevant for 1 069 participants, of which 831 had missing value substituted on one item
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only. The chosen procedure slightly reduces standard errors of estimated, which may
erroneously increase the probability of obtaining statistical significance in analyses.

In papers I and 111, the SF-12 is employed as measures of perceived physical and
mental health. In the conceptual models, however, we have used the terms “functional
limitation” in paper I and “impairment” in paper III. We regard these terms as synonyms, but
the term “impairment” is used throughout this thesis. Both terms deviate somewhat from the
original wording in the introduction of the SF-scales. In the papers, we have done so to better
contextualise the use of this measure in light of the aims of the study. We believe this is
justifiable on the following grounds: The original SF-36 was also arranged to provide two
measure summaries; physical component summary (PCS) and mental component summary
(MCS). The SF-12 (see appendix) was constructed by isolating the twelve items that best
explained the total variance in MCS and PCS of all items in the SF-36. Of the six items
comprising the PCS in SF-12, two measure “physical functioning”, two measure “physical
role function”, and the last two enquire on “bodily pain” and “general health”. In the case of
MCS, one item measure “social functioning”, two are on “emotional role functioning”, two
measure ‘“mental health”, and the last measures “vitality”. In sum, the majority of these items
directly measure aspects of functioning. The term “limitations” due to various health
problems is used in the original article describing the measure (174). The SF-12 is previously
used by others to capture functional disability and impairment in large European

epidemiological surveys (176, 177).

2.5.3 Somatic diagnosis

Somatic diagnoses were measured somewhat differently in the two health surveys used in the

present dissertation.
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The HUNT study included a list of diagnoses, which the participants were asked to
report either through the index question worded “do you have, or have you had....”, or “Has a
physician ever told you that you have ...”. The list of possible diagnoses included: Asthma,
angina pectoris, stroke, myocardial infarction, diabetes, goitre, hypo- and hyper-thyriod
function, other diseases in the thyroid gland, fibromyalgia, osteoporosis, arthritis, rheumatism,
ankylosing spondylitis, myocardial infarction, cancer, epilepsy, blood-pressure (being treated
or monitored), and one item open for any other illness.

In HUSK, the questions were phrased as “Do you have, or have you had...”, and the
list of diagnoses was somewhat shorter and comprised: coronary infarction, stroke, diabetes,
asthma, multiple sclerosis, chronic bronchitis, osteoporosis, and fibromyalgia. In addition, in
this survey, participants were asked if they had taken any medication the previous day, and in
that case, for which condition. The responses were examined by a team of physicians, and
diagnoses were appointed according to the medications’ purpose as described in WHO’s
Anatomical Therapeutic Chemical classifications (ATC) (178).

These types of self-report of physical conditions have not been subject to the same
rigorous testing as is the case for mental health inventories, where examination of
psychometric properties has a long tradition. An illustration of possible problems in this
context can be given through a study on the validity of self-reporting cancer employing
HUNT data. Self-reported cancer was checked against data from the Cancer Registry of
Norway (CRN), where all new cases with cancer are reported. Reporting of cases to the
registry is mandatory for all hospital departments and histopathological laboratories according
to legal regulations from 1953 (179). A total of 479 (1 %) of the HUNT-II participants gave a
positive answer to the index question of “do you have or have you had cancer?” without there
being a corresponding CRN registration. Furthermore, a total of 20 % of CNR-registered

patients did not report their diagnosis through self-report (179).
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2.5.4 Somatic symptoms
In HUSK a list of symptoms from in the ICD-10 research criteria for F45 Somatoform
Disorders was included. The list includes symptoms that may be experienced from all major
organ groups and systems. We do not use the list of questions as a proxy measure of the
diagnosis of somatoform disorders as we do not have information regarding the duration
criterion nor help-seeking behaviour in response to the experience of the symptoms.
Information on both is needed to make the diagnosis in a clinical setting. It can be argued that
this scale can reflect somatisation in analyses where the effect of specific physical conditions
is adjusted for.

Furthermore, specific items on muscle pain were included. Musculo-skeletal disorders
are a major diagnostic group in disability benefit statistics. We therefore constructed a
measure of severity of pain in muscles and/or joints. As an introductory question, participants
were asked whether they had been troubled with muscle pain and/or stiffness in muscles or
joints continuously for over three months during the last year. If positive, they were asked to
indicate in which of ten suggested joints or body areas these problems had been experienced.
The list of joints and body areas included: neck, shoulders, elbows, wrists/hands, upper back,
lower back, hips, knees, ankles/feet. We constructed a count of these muscle groups or joints,
and it is used as a continuous, unidimensional scale. It is assumed in the analyses that
increasing numbers of inflicted areas capture increasing severity of musculo-skeletal
problems.

In the HUNT study, somatic symptoms were measured slightly differently. From
several items, we computed a count variable that reflects the sum of organ systems from
where symptoms are reported. The following organ systems were covered: gastrointestinal

(nausea, heartburn, diarrhea, and constipation), musculoskeletal (neck, shoulder, elbow, hand,
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breast, back [three areas], hip, knee, and ankle pain), headache, migraine, problems with
hearing and sight, heart palpitations, and respiratory problems. This variable was constructed

in line with previous papers based on the same data material (115, 136).

2.5.6 Sleep problems and Insomnia

Insomnia is defined as a subjective experience of non-restorative sleep, either due to problems
falling asleep or early awakening, such that it interferes with normal functioning (180). There
are thus no objective tests required to make the diagnosis of insomnia, and it is usually done
based on a clinical interview (181). This is in line with the diagnostic criteria for insomnia in
the commonly used diagnostic manuals (75, 85).

In paper II, we used two items on problems with sleep onset and sleep maintenance as
a proxy for insomnia. Both items were to be answered, based on their sleep experience the last
month, on a four point ordinal scale encompassing the alternatives: “never”, “sometimes”,
“often” and “almost every night”. Responses of “often” or “almost every night” on either
items indicated possible insomnia. This operationalization was consistent with a previous
publication from the same data material (115).

In papers I and 111, we used one item to measure sleep-problems. It was phrased: “How
often do you suffer from sleeplessness?”” Responses were to be given on a four point ordinal
scale ranging from “never, or a few times a year”, “once or twice a month”, “about once a
week” and “more than once a week”. In terms of face validity, the wording of the item
corresponds well with a subjective experience of insomnia as required in the definition.

However, due to the deviation from the items employed in HUNT, and as no other studies

have established this as a valid measure of insomnia, we label it as “sleep-problems”.
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2.5.7 Variables on demographics and health behaviour

In both surveys, information on age and gender was provided by Statistics Norway. Other
variables on demographic characteristics and health behaviour were collected by self-report,
and were in some cases measured in different ways in the HUSK and the HUNT studies.

In HUNT-2, education was measured as self-reported highest level of education on a
three point ordinal scale ranging from compulsory school to university level education (80).
An index for socioeconomic status according to the Erikson Goldthorpe Portocareros (EGP)
scheme was computed (182, 183). Health-related behaviour measures included daily cigarette
smoking, consumption of too much alcohol according to CAGE standards (184), and being
physically active for one or more hours the previous week. These were measured through self-
report and operationalized in accordance with previous publications on the same data material
(115). Involvement in night work or shift work was also measured by one dichotomous self
report item: “Do you do shift work, work at night or on call?”

In HUSK, self reported annual household income was asked for and coded in three
categories from no income to more than NOK 500 000 (approximately € 60 000). Level of
education was reported in four categories from less than seven years of schooling up to at
least 4 years of higher education in college/university. Marital status was self-reported and
dichotomized as being single or not. Self reported weekly consumption of alcohol units was
entered as a continuous variable, as was body mass index (BMI), calculated from body weight

by squared height from the clinical examinations.

2.5.8 Ethical approval and data clearance

The study protocol for HUSK was approved by the Regional Comitte for Medical Research

Ethics, Western Norway. The HUNT study was approved by the National Data Inspectorate
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and the Board of Research Ethics in Health Region IV of Norway. In both studies, written
informed consent was obtained from all subjects included in the studies.
The merging of the health surveys and official registries was approved by the National

Insurance Agency and The Norwegian Data Inspectorate.
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3 Design, analysis and results

3.6.1 Paperl
Employment status and perceived health in the Hordaland Health Study (HUSK)

The first aim of the study was to examine crude differences in perceived physical and
mental health between employed, unemployed, and recipients of disability benefits. The
second aim was to examine how much of the hypothesised differences in perceived health
could be explained from physical conditions, somatic symptoms and mental health.

Health measurements were obtained from the previously described Hordaland Health
Study (HUSK) linked to FD-Trygd where work- and benefit status is registered. The 14 946
participants aged 40-47 were screened for impairment by using the subscales perceived
physical and mental health from the Short Form-12. In addition we measured intensity of
somatic symptoms, symptoms of anxiety and depression, numbers of physical conditions and
number of conditions treated with medication. The information on work or benefit status was
defined in line with the cross-sectional design of the study, meaning that the variable
comprise the status each participant had the day of showing up at the health study. We
comprised three separate groups from the information on work and benefit status: a)
“Disability Benefits” comprise those who according to FD-trygd data received either
disability pension, rehabilitation benefits or sickness benefits (over 16 days duration), b)
“Unemployed” comprised those who according to FD-trygd received unemployment benefits,
and ¢) “Employed” comprised those who reported full or part-time paid work, full time
domestic work or shift work while not receiving any benefits according to FD-trygd data.
Those who did not respond to any of the work-related variables in the health survey nor

received any benefits were excluded from the study. The different types of benefits were
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grouped together in “disability benefits” as the differences between them proved to be trivial'*
(appendix I).

We tested for group differences in demographics using chi-square and independent
samples t-tests. In terms of demographic characteristics the groups of unemployed and
disability benefit recipients were very similar and had lower levels of education, lower
income, were more often single and females in contrast to the group of employed.

On the first aim, we found large, significant differences: Between the 13 156
employed and the 1 351 disability benefit recipients, the lower scores for the disability benefit
recipients was 1.86 pooled standard deviations for perceived physical health and 0.74 for
perceived mental health (185). The pooled standard deviations were weighted for number of
participants in each cell, thus in effect size terminology these results are in accordance with
Hedges g (186).

On the second aim, we examined how much of the differences could be explained by
physical conditions, mental health, and symptoms as well as by socio-demographic variables.
Variables were entered in a hierarchical multivariate regression model as well as univariate
regression models to examine their cumulated and individual role in the differences in
impairment between the groups. For perceived mental health, adjustments for health variables
explained about 2/3 of the differences between the employed and disability benefit recipients.
As seen in the univariate models, this was mainly due to the variables anxiety and depression,
and to a somewhat lesser extent, somatic symptoms. In the case of perceived physical health,
adjustments for all health variables (and also socio-demographic factors) explained less than
half of the difference in impairment. In the univariate analysis it was shown that the variables
on somatic symptoms and pain distribution were the by far most important explanatory

variables.

' Results from paper I are therefore occasionally discussed in relation to disability pension only, despite that the
specific analyses also included those on rehabilitation and long-term sickness benefits
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3.6.2 Paper Il
A comparison of insomnia and depression as predictors of disability pension

The aim of the study was to compare insomnia and depression as predictors of
disability pension over a four year follow-up. Second, we wanted to study effect moderation
in insomnia and depression from age and gender.

We gathered information on exposures and covariates from the HUNT-2 study, and
linked this with the NIA registry on disability pensions to identify the outcome of interest.
The study was conducted using a historical cohort design (66). Previously, we have studied
the impact of anxiety and depression (115) and insomnia (136) as risk factors for disability
pension. Both studies found strong effects, which led us to conduct the present study directly
comparing insomnia and depression. Variables on insomnia and depression were
operationalized in accordance with these previous studies (115, 136). The variables were
further combined to one variable indicating no disorder, insomnia alone, depression alone and
both insomnia and depression.

The outcome was award of disability pension between 18 to 48 months after date of
participation in the health study. The “wash-out” period of 18 months is instated to reduce
bias from a plausible elevated reporting of the symptoms from stress associated with
becoming disability pensioned (see paper III for a further discussion of these topics). Physical
conditions and symptoms, anxiety, health behaviour, socio-demographic variables comprised
confounders of the associations. Participants (N=37 308) within working age (20-66) who did
not already claim disability pension were included in the study. We employed logistic
regression models to predict the outcome from the exposure variables, and to further adjust

the results for covariates of interest. Consistent with a conservative approach, we
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conceptualize these covariates as confounders meaning that they are adjusted for in the
statistical analyses.

In the crude analysis, both insomnia and depression were strong predictors of
disability pension. Of the participants, 3 000 (8.0 %) were defined as having insomnia alone
(of these 68.6 % had no additional somatic diagnosis), 2 138 (5.7 %) had depression only, and
800 (2.1 %) were defined as having comorbid insomnia and depression. In total, 915 (2.5 %)
of the participants were awarded disability pension during the follow-up period (table 1).
Those with depression or insomnia shared the baseline characteristics of higher age, lower
education, and lower socio-economic status compared to the reference group. Reported
adverse health behaviours (smoking, high alcohol consumption, and physical inactivity) were
high in both insomnia and depression as compared to the reference group. This tendency was
stronger for depression than for insomnia. In contrast, somatic diseases were more common in
insomnia than in depression.

Of the participants with either insomnia or depression, approximately one in twenty
received a disability pension over the subsequent four years, excluding the 18 months
immediately following the health survey (5.1 and 4.6 % respectively). The presence of both
conditions doubled the likelihood of later disability pensioning within the follow-up to 9.5 %.
Both disorders predicted disability pension award during the follow-up period with unadjusted
odds ratios of 2.81 (2.35-3.38) for insomnia alone, 2.52 (2.02-3.13) for depression alone and
5.50 (4.28-7.06) for both combined. In a model adjusted for socio-economic status, education,
physical conditions and health behaviour, both insomnia and depression alone predicted
disability pension whilst comorbid insomnia and depression doubled this risk. In the case of
insomnia, most of the attenuation was due to including somatic diagnosis in the model, while
health behaviour, education, and socio-economic status had some additional adjustment in the

case of depression (see table 2 in paper II). In a final model, we included adjustment for all
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covariates, adding anxiety, somatic symptoms and shift/night work. As both anxiety and
somatic symptoms may be a derivate of insomnia or depression, this model is likely to be
over-adjusted, and the estimates in the final model should thus be regarded as conservative
estimates of the exposures’ predictive values for disability pension. Despite this, the relative
prediction from insomnia and depression remained: Insomnia remained a significant predictor
at an odds ratio of 1.47 (1.21-1.79) while depression was borderline non significant at an odds
ratio of 1.20 (0.94-1.53). Regarding the main aim of the study, the effect of insomnia on
disability pension award exceeded that of depression regardless of degree of adjustments.
There were no statistically significant interaction effects between insomnia and
depression in prediction of disability pension. On the other hand, there was a statistically
significant interaction between exposure and age; the effects were stronger for those under the
age of 45 than over 45 in all groups: insomnia (2.93 (1.90-4.51) vs. 1.77 (1.43-2.17)),
depression (2.95 (1.82-4.99) vs. 1.52 (1.18-1.96)) and comorbid insomnia and depression
(8.64 (5.36-13.90) vs. 2.65 (1.94-3.62)). Entering the interaction terms (insomnia X age,
depression x age) in the logistic regression increased explained variance in the model
significantly and also proved to be a significant covariate (insomnia: step chi-sq; 19.70, df; 1,
p<.001, depression: step chi-sq; 21.33, df; 1, p<.001). Gender did not moderate any of the
associations. Based on the estimates in the model adjusted for socio-economic status,
education, physical conditions and health behaviour, and the prevalence estimates from the
sample, the population attributable fraction from insomnia alone (4.0%) was larger then that
from depression (2.5%). That from depression was again larger than that from comorbid
insomnia and depression (1.5%). Of those with only insomnia that went on to an award of
disability pension, more than half (51.0 % (43.1-58.9)) ultimately received a musculo-skeletal
diagnosis. Only 15.7 % (9.9-21.4) of insomniacs were awarded a disability pension for a

mental diagnosis in contrast to 29.6 % (20.6-38.6) of those with depression.
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3.6.3 Paper Il
Health status before, during and after disability pension awqrd. The Hordaland Health Study
(HUSK)

The aim of the third paper was to compare health status across strata defined by
temporal proximity before and after disability pension award.

To examine this, we used the same data material as in paper I, but with a different
design.

Physical conditions, somatic and mental symptoms as well as mental and physical
perceived health were measured in the population based Hordaland Health Study (HUSK) in
Western Norway 1997-99. These data were linked to registry data on disability pensions for
the period 1993-2004. There have not been major reforms in the criteria for disability pension
award in this period. Based on this, we assumed that those participants who are pensioned off
in the period of interest were comparable. For all who received a disability pension within
seven years before to seven years after they participated in the HUSK, we calculated a
variable on the individual time lag between these two events. Based on this temporal distance,
we constructed six groups with different time lags: those participating in the HUSK 3-7, 1-3
and 0-1 years before and the corresponding time-spans for those who participated in the
HUSK after their disability pension award. Across these individuals, we were then provided
with a constructed set of observations of health where disability pension award is a common
event occurring in the middle of these observations. To examine the trend across these
observations, we employed an approach inspired by a time-series design (187) and compared
the health status of disability pensioners at different time periods (strata) from seven years

before to seven years after the event of disability pension award.
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From January 1992 to December 2004, 1 087 (5.9 %) of the participants were awarded
a disability pension at a mean age of 44.2. Those awarded disability pension were slightly
older, more often female, and less educated than the remaining sample (all p<0.001). The six
strata of individuals awarded disability pension before and after the health screening were not
statistically different (all p>0.091) with regard to age, gender and educational level (table 1,
right part). More important, the participation rate was different among the different strata
(p<0.01). The highest participation rate was found among those who were invited to the
health survey years prior to disability pensioned award (54.6 %), while the lowest was found
among those invited closer to the time of disability pension award (40.5 %). This finding will
be elaborated upon in the discussion as it has implications for the interpretation of the results.

Those awarded disability pension were in general more ill than the remaining sample,
both before and after disability pension award. Largest group differences were found for
impairment and symptoms (z-score differences within range 0.58 and 1.43, all p<.001), but
were also found for physical conditions (range 0.40 to 0.47, both p<001). The higher level of
health problems in those awarded disability pension was present from seven years before to
seven year after disability pension award (as demonstrated in figure 1-3 in paper III).

When comparing the trend across the strata, an increasing level of somatic and mental
symptoms was reported in the strata closer to time of the disability pension award, which
gradually declined in the strata after the award. This inverse U-shaped trend over these stages
in the disability pension award process was statistically significant for all symptoms (all
p<0.01). The level of symptoms 3-7 years before was at the same level 3-7 years after
disability pension award for all symptom scores (p>0.05), the exception being sleep-problems
which was more than a half standard deviation higher in the latter strata (p<.001).

A similar non-linear trend across the disability pension process was also found for

impairment, however with a more marked reduction in the group 0-1 year after disability
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pension award (p<0.001). The level of physical impairment was also increased in the strata 3-
7 years after disability pension award compared to 3-7 years before (p<0.001).

No similar non-linear association were found for physical conditions, neither in the
case of somatic diagnoses nor prescribed medication. There was, however, a tendency of
more pathology reported after disability pension award compared to before, although this was

significant for prescribed medication only (p<0.05).
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4 Discussion

4.1  Main results

This thesis presents three main results. First, those who receive disability benefits do report
far more physical impairment than those who are working, but only half of this difference can
be ascribed to reported symptoms and disease. Second, insomnia does predict disability
pension award just as strongly as depression, and given its greater prevalence, it is possibly a
more important factor than depression en route to work-related disability. Third, those
awarded disability pension report health problems already 3-7 years prior to the award. Those
who are closer to the time of the disability pension award, report more health problems, a

trend which is reversed in the period after the award.

4.2 Methodological strengths

All three papers have common features in terms of being secondary analysis of
epidemiological data merged with registries. However, the chosen designs, use of variables,
and statistical analyses are different across all three papers. In the following, the main
strengths and limitations of the studies will be presented. A specific summation of the
particular strengths and limitations for each paper is found in the “strengths and limitations”
section in the discussion of each of the attached papers.

Paper II employs a historical cohort design. As this is a rather conventional design in
epidemiology (66), it will be given less attention in the present discussion. In the case of
papers I and III, there are specific design challenges that will be discussed in greater depth
than possible within the accepted word-counts in the journals where the papers are aimed for

publication.
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The main strengths across all three papers arise from the source material from
representative health surveys based on the general population. In both the HUSK and the
HUNT-II, the general participation rates were acceptable for studies of this size. All three
papers focus on associations between health variables and disability benefits status. Most
publications on disability benefits rely on sampling from a population of benefits recipients.
Such approaches carry with them an inherent risk of strategic answers from the respondents,
that is, participants answering consistent with their benefit status. This problem is reduced in
the designs chosen for this thesis, as the participants have no instrumental incentive that
should induce positive or negative response bias. In design terminology, the health screening
might be described as a double-blind process where neither participants nor administrators
were aware of specific research hypothesis related to our use of the data at the time of the
health screening. Several of the health measures are well-known inventories where the
psychometric properties are well documented.

Information about benefit status was obtained from national registries. These are
complete on a national level, and also highly reliable. The only source of attrition is from
mortality or emigration. This is relevant for the designs in paper II and III where information
on benefits awarded several years after participation in the health study is used. The
information in these registries is also independent of exposure status as reflected in the health

measurements in the surveys. The quality of these registries is well documented (170, 188).

4.3 Methodological limitations

The most important limitations of the employed designs are related to residual confounding
and selection bias from non-participation in the surveys. It will also be discussed to what
extent variable operationalization and choice of statistical analyses may strengthen or weaken

validity of the results.
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The issue of residual confounding applies to all three papers, but will be addressed
specifically for paper I later on. Information on physical and mental conditions and symptoms
in the base-line screening both in HUSK and HUNT-II is self-reported. The two surveys differ
somewhat; the HUNT-II included a relatively exhaustive measure of physician diagnosed
physical conditions'”, and a less complete check-list on somatic symptoms. The HUSK
included a rich list of somatic symptoms and specific items on the location of muscle pain.
The checklist on physician diagnosed physical conditions is shorter than that included in the
HUNTH-II study, but some of this shortcoming is amended through inclusion of an item
measuring prescribed medication.

In paper 1II, residual confounding is relevant as we adjust the crude effects of insomnia
and depression for simultaneous physical conditions. If we have left out important conditions
or symptoms that were present prior to the health survey, and also is likely to cause either
insomnia or depression, our estimates of the impact of insomnia and depression could be
confounded and overestimated.

In paper III the issue of residual confounding is less important. The main objective of
the paper is to examine differences between the strata in those symptoms and conditions that
in fact are included. Thus, conditions or symptoms that are left out would only be of major
relevance if they were more prone to change during processes in disability pension awards.

This issue of residual confounding resulting from problems of reliability and variables
not covered also applies to other confounding variables included, e.g. health related
behaviour, biological health-related measures, and variables on socio-demographics.

In paper II we register outcomes until 48 months after exposure. This could be seen as
a situation where proportional hazards models are needed. We did not use such models (as in

Cox-regression) for three main reasons. First, disability pension award was less frequent

' Physician diagnosed in the sense that the items ask for “diagnoses that your physicians have told you that you
have”
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within the available follow-up period than what is recommended for the use of Cox-
regression. Second, the date of disability pension award was only available in years. Third, in
our previous papers on the same data and outcome, we have compared the results from
logistic regression and proportional hazard, and found no differences. In line with the
principle of parsimony in statistical analysis, we have chosen to use models that ease

dissemination of findings.

4.3.1 Residual confounding in paper I

In paper I, residual confounding relates to our ability to explain the differences in perceived
mental and physical health through physical conditions and symptoms, which is the second
aim of the study. In the following this will be elaborated upon.

This study included two main sources for the measure of physical conditions; a closed
list of seven diagnoses, and also an item enquiring about medication taken last night and what
condition this was taken for. It can certainly be held that a list of seven diagnoses by no means
covers the plethora of possible health problems completely, but the item on medication
amends some of this shortcoming. Misclassification on these variables is more likely to result
in an under-reporting than an over-reporting (179). When we use these variables to adjust for
morbidity, it can thus be argued that the adjustment procedure does not sufficiently account
for the participants’ health problems. This could lead us to over-estimate the “medically
unexplained” proportion of impairment among those receiving disability benefits in the
second aim of paper 1.

Furthermore, impairment may not be caused by just having a condition, but rather how
severe it is. This is not measured directly, since only a dichotomous measure has been used.
Severity of individual health problems is a multifaceted concept. To approach this, we have

applied two sources of information: a) Counts of diagnoses under the assumption that
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increasing numbers are likely to reflect more severe health problems, and b) symptom counts
unspecific to diagnoses. The latter reflect general symptoms associated with a wide range of
disorders, and are employed under the assumption that severity of most conditions will be
expressed through symptoms.

It can be argued that if conditions do have an impact in terms of impairment, this will
often be due to symptoms that follow from it (189). Thus, by also controlling the group
differences for symptoms that cover all major organ systems and areas where these symptoms
are experienced, we are able to cover some variation in severity, despite not covering all
possible diagnoses and their severity specifically. In this context, it can be added that also in
clinical settings, presence of symptoms presented by subjective reports is imperative in
diagnostics.

One should further bear in mind that according to official statistics, the vast majority
(approximately 2/3) of benefits are due to mental and musculo-skeletal disorders (table 1)
(30). Thus, to be able to adjust for relevant health information, items reflecting musculo-
skeletal and mental disorders and their severity are essential. In mental health epidemiology,
self-rating of symptoms is a very common way of measuring both presence and severity of
disorders (190). In this study, the inventory includes 7 core symptoms of anxiety and 7 on
depression. Each of these 14 provide four possible answers on frequency to reflect variations
in symptom severity (92). In the analysis, the variables are included as continuous measures
in order to keep a maximal amount of variance, and for perceived mental health, these
variables explained about half of the difference between the groups. Even if a case-finding
approach is not used in this paper, the same inventory has been shown to be a better case-
finder than general practitioners’ diagnostics (172). The instruments’ psychometric properties,
including increasing symptom count as a measure of case severity, are also well documented

(93, 94).
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In the specific case of musculo-skeletal disorders, two of the 17 items on somatic
symptoms included in the variable, were on frequency of musculo-skeletal symptoms. Along
with the rest of the 17 items, these were entered as continuous variables (measured on a five
point ordinal scale), allowing for variation in degree of severity. To further adjust for
condition severity, we also measured the number of muscle groups and joints where
symptoms and pain is experienced. Among those with muscle pain, the standard deviation on
number of inflicted areas were 2.2 (mean 3.4). This variance in spread should reflect some
important aspects of varying severity of conditions.

Still, there is the possibility that the treating physician can identify severity that is not
captured by any of the variables included in the study. However, since few objectively
observable symptoms are found in the chronic conditions that compose the majority of cases,
severity assessments may often be based upon the patients’ subjective reports of impairment.
To the extent this is the case, it is indeed in accordance with our interpretation of the results
saying that patients’ health perceptions are important in evaluations of disability.

In sum, considering the nature of the most important diagnoses in disability benefit
awards, we have included continuous measures that are likely to capture dimensions of

condition severity.

4.3.2 Bias from health selection

An important issue with paper III is its relatively unusual design and to what extent the results
are influenced by health selection. The participation rate was lower among the disability
pension recipients compared to the general participation rate. There is no specific information
on health characteristics of disability pension recipients who do not participate in health

studies. Specific studies on non-participants in general have however been performed within
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the frame of the HUNT studies, but we assume the results also are relevant for HUSK-
participants and non-participating disability pensioners alike.

Reasons for non-attendance in HUNT-2 were studied in a random sample (2%,
N=685) of non-attendants (167). The most important reasons for non-attending in the age
group 20-69 were lack of time or moved away (54%), while in those aged 70 years or more
immobilizing disease (21%) and being followed up by their own physician (28%) were
reported to be important reasons. From US studies we know that non-participants have higher
psychiatric morbidity than the general population (168). Results from a paper in press in
Psychosomatic Medicine using the HUNT-II data, demonstrate that non-participants have an
increased mortality ratio compared to participants; over an average of 4.4 years follow up, 15
% of the non-participants died compared to an overall 4 % among the participants (169).
Applying these results to the HUSK-study should suggest that the most common reason for
non-participation in the general population was lack of time or migration. Health factors, as in
being followed up by physician/hospital or causing immobilization, was reported as a cause
by 14.2 % of those aged 20-44, and 21.9 % among those in the age group 45-69 years old
(166). The result of a healthy-participant bias is restriction of variance in both exposure and
outcome, and in interpretation this increases the likelihood of underestimating true
associations between exposures and outcomes in papers I and II.

In papers I and III, a lower participation rate was indeed found among those who have
been awarded disability pension prior to invitation to the health surveys. As disability
pensioners in general have poorer health (191), it could be suggested that non-participation
due to health problems could be more prevalent and serve to explain the larger non-
participation rate among this subgroup.

If our sample is biased from health selection, it affects the results in paper III in

several ways. First, we would have a sample of disability pensioners who as a group have less
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health problems than the true pool of disability pensioners. This would affect the estimated
differences between disability pensioners and those who do not receive a disability pension.
This is a minor problem as these differences are large and significant anyway, and also since
the absolute differences compared to “normals” is less important in this study. A more
important concern however, is the difference in participation rate across the strata under study
in paper III. This varied from a high 54.6 % to a low of 40.5 %. If there is a linear association
between poor health and probability of participation in health surveys, we could rightly
suggest that the strata with lower participation rate would be more biased towards positive
health selection than the groups with higher participation rates. Thus, although there would be
an overall tendency of underestimation of health problems, this would be more so in those
strata where fewer participate. The lowest participation rates in the study were found in the
strata close to time of disability pension award. Relating this to the findings as portrayed in
figures 1, 2 and 3 in paper III, this would mean that the observed significant non-linear
trajectories should be more accentuated and increase the relative differences. It is thus argued
that if no health selection had taken place, we would observe larger differences between the

strata than those demonstrated in paper III.

4.3.3 Variable operationalization and handling of missing values

In papers I and 111, dimensional approaches are used across all measures. In paper II, a
categorical approach is employed. Measurement error is an inherent limitation in any
quantitative approach. In these data, such error is likely to be random, but will nevertheless
contribute to an underestimation of true associations in statistical analyses (190, 192).
However, bias can not be excluded. Error from missing values imputation is relevant in the
present thesis. Under the assumption of missing at random (193), substitution of missing

responses of single items on the HADS inventory was carried out across all three papers. The
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procedures used was in line with previously published procedures (194), where as maximum
of two missing values on each sub-scale are replaced with that individual’s mean on the valid
items. The psychometric consequences of this procedure are tested and found recommendable
(94).

Imputation of single values was also carried out in relation to the SF-12. In the SF-12
the alternative answers range from two to six categories. Computation of the component
summaries (PCS and MCS) therefore follows a weighting procedure. Missing substitution
procedures must reflect this and cannot be performed along the lines of the HADS procedure.
Instead, we estimated single values from the participant’s valid responses and the linear
regression coefficient predicting the score for that particular item based on scores from
complete responses. This procedure was accepted by the reviewers, but could be further
improved by also adding an error-term to maintain variance of the measure (195).

Missing not at random implies that there are specific reasons as to why a particular
item was left unanswered. An example of this is that missing can be a consequence of denial.
Such an understanding could explain that many cases of cancer are not reported in health
surveys (179). Also, specific items like those on anxiety (HADS-A) may by themselves be
anxiety provoking for anxiety patients, and as a consequence lead to selective missing values.
When employing categorical measures such as in paper II, this and other types of
measurement error might imply misclassification in symptom-loads around case-level,
resulting in arbitrary classifications (67, 196).

There are also problems using a dimensional approach in analysis. First, it is
commonly argued that symptom rating scales for mental health are ordinal rather than
arithmetic, meaning that the true difference between two equal intervals on a scale depends on
this interval being in the high or the low end of the scale. For example, in human perception

of temperature, the difference between -15 and -10 degrees Celcius might be experienced as

79



more extreme than the difference between 20-25 degrees. Moreover, the associations between
exposure and outcome might not be linear, and when using statistics that are based on a linear
approach, important features of the associations may be lost.

Our use of sumscores, such as in count variables on symptoms and conditions, give
rise to other statistical issues. This approach is consistent with formative measurement models
for the exposures rather than analyses of latent variables, which are consistent with reflexive
measurement models (67). It is perhaps more accurate to analyse depression and insomnia
assuming reflexive measurement models, but as the outcome was operationalized as a
dichotomous measure in line with the previous papers it succeeds (115, 136), available
software has until recently been limited. The main consequence of employing regression
analyses of simple (or weighted) sumscores instead of structural equation modelling based on
latent variable approaches, is an underestimation of the true effects of the exposures on the
outcomes of interest. It is, however, debated whether reflexive measurement models are
appropriate for analyzing measures of mental disorders (197). The consequence of not using
reflexive models will mainly lead to underestimation of effect and yield more conservative

estimates.

4.3 Impairment from health problems

In Norway and elsewhere, legislation requires both a health problem and work impairment to
qualify for disability benefits. In addition there are requirements regarding causality from
health problems to impairment. The latter causal association has largely been regarded as
obvious and has not been subject to scientific enquiries (124). Regarding the first requirement,
some studies have suggested that many of those who receive disability benefits do not report
impairment and would like to get a job (1). Others have found that quite many disability

pensioners rate their health as good (198). Further, a Swedish population based study has
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suggested that common assumptions about the overlap between concepts of disease, illness
and sickness absence are debatable (142).

Paper I is an attempt to elucidate the associations between health concepts; physical
conditions, mental health, symptoms, and impairments in disability benefit recipients. First,
when examining differences in impairment (perceived health in SF-12) between employed
and disability benefit recipients, we found considerable differences. Second, we analysed
what aspects of health could explain this difference (corresponding to the legislative
requirement of a causal association). We found that measures of anxiety and depression
explained most of the difference in mental impairment, while all included health variables
explained less than half of the differences in physical impairment between the employed and
the disability benefit recipients.

The first result in this study is relatively “straightforward”. The finding is in line with
both legislation and reasonable hypothesis in this field; those who receive disability benefits
are by definition supposed to have significantly poorer health than those who work. The
incentive-free context of health measures underlines this difference. Several studies have
found that unemployment also is associated with health problems (199), and studies
addressing causality suggest that becoming unemployed leads to health decrements (48, 200-
202). The unemployed in the study shared demographic characteristics with the disability
benefit recipients. However, they reported only marginally more impairment than the
employed, and this entire difference was explained by other health problems. This further
supports that the impairment measure is sensitive for the aspects of impairment experienced
by those on disability benefits.

The second result, on our inability to explain differences in impairment with
conditions, symptoms and other covariates, was more surprising and could reflect

inconsistencies with legislation. The less than perfect association between disease and
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impairment has been addressed by others. Referring to a study on the “structure of health
status” (203), the authors of a textbook on perceptions of health and illness question the
validity of the “biological or medical model” in disability: “However, using structural
equation modelling, they demonstrate that impairments, rather than diseases, are the major
determinants of disability (functional limitation)” (141).

A final issue relevant for this result in paper I, is to what extent it can be due to the
dynamic nature of many symptoms and effectiveness of treatment. Some of those in the group
of disability benefit recipients were awarded their benefit years ago. As presented, the
majority of symptoms are not chronic (98, 204). As help-seeking most often is associated with
a heightened level of physical symptoms (204), it is plausible that patients also are more
likely to apply for benefits when the symptom loads are elevated compared to their individual
baseline. This could be described in terms of regression towards the mean (205), where
patients are likely to seek treatment (and also benefits) when the symptom load is high.
Unless the symptoms are prodromes or results of escalating disease, the symptoms could be
reduced either by passing of time/natural course, or by effective treatment. As benefits are
provided, relief from work stress or other ailments may have lead to symptom reduction, as
discussed in paper III. As a consequence, we might have measured disability benefit
recipients’ symptoms in a remitting phase. Whatever health problem that caused the
symptoms in the first place, and that led the patient into status as a disability benefit recipient,
might be treated or cured when we later measure their health. In paper 111, we found that
physical health impairment remained significantly elevated 3-7 years post the award
compared to 3-7 years before the award. Thus, since we measured the health of some
participants several years after the benefit awarded, we may not capture their health problems

and symptom severity, while the impairment could remain and be observed in our study.
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As a result, we may underestimate how much of the difference in perceived health in
paper I is due to symptoms and conditions. However, the argument is valid only if perceived
health does not improve parallel to symptom reduction. The findings in paper III may suggest
that also impairment is reduced after the award, but this seems to happen faster than with
symptoms, and with less reduction over the following years. Cognitive processes may
contribute to increase symptoms presentation and lower perceived health among benefit
recipients to match their present benefit status (this will be further explored in the discussion
on “sick roles”). Such changes may cause a lag between symptom relief and reinstated
function or perceived health, a notion supported by findings among unemployed (206). On the
other hand, we also know that self-ratings of health are reflections of mental and physical
health status (207), but its reactivity and to what extent changes in self-rated health parallels
changes in symptoms and diseases are not known.

The results suggest that participants’ experience of impairment may be an aspect of
health that to some extent is independent of other health measures. If this is the case, this
indicates a need to focus on non-disease oriented contributing factors in disability benefit
award. In rehabilitation efforts that are aiming at return to work, focus on the patients’
perceived health will then be a valuable asset in addition to rehabilitative efforts directed at

symptom relief.

4.4 Health status across the disability pension process

A pre-conference meeting on sickness absence research prior to the 13" conference for the
European Public Health association (EUPHA) was devoted to discuss the evidence for
possible consequences of disability benefit award. The conclusion of the meeting was that
evidence was scarce, but that negative effects are plausible. There is obviously an association

between poor health and disability benefits, but the main question is if there is an additional
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effect of being awarded a benefit in itself. The observations in paper III contributes to the
empirical evidence base by examining if there are differences in health status at different
stages of the disability pension process. We found that those who are asked about their health
status closer to the time of the award, reported poorer health. After the award, the recipients
seem to report less impairment and less somatic and mental symptoms as time since the award
increases.

Keeping the limitations of this study in mind (as presented in the discussion of
limitations), the findings may have implications for our understanding of how health status
might change over the course of disability pension. First, it demonstrates that those who later
go on to be awarded a disability pension, report higher levels of symptoms and impairment
already from 3-7 years before the award. On this aggregate level, this observation counters the
assumption that disability benefits by and large are caused by sudden illness. It is most
important to keep in mind that both accidents and sudden grave illness invoking severe lasting
disability obviously does occur, but as debated in the introduction, such conditions are
possibly less important in the context of disability benefits than in general health care.

The observed trends across the disability pension process may have several
explanations. One is that health problems among those who not yet have become disability
pensioned increases gradually, until a level where work disability is a fact. Recipience of a
disability pension award implies removal from work. In cases where work place factors in
effect are harmful, removal from these may have a positive effect on health, reflected in
improved health status among the groups asked after their award. Where work place factors
are less relevant, it is still possible that time to rest and continued treatment beyond the time
frame available in time-limited benefits, might contribute to improve the health status some

after the disability pension is awarded.
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Some issues go against this set of explanations. First, as already discussed, the lower
health status several years prior to the award suggests these health problems are long-
standing. Second, in most cases, the participants have been through time-limited sickness
benefits, rehabilitation (20). In addition to the included bouts of treatment, these periods
imply time away from possible harmful factors at work and often vocational training and/or
relocation.

Another explanation for the observed trends across the groups of disability pension
recipients in paper 11, is that symptoms and impairment is reactive to the process of the
disability pension award. As concluded in the EUPHA-meeting, and also the mentioned
recent review, there are few studies available to balance such an assumption against. In one
cross-sectional study long-term disability benefit recipients were asked about changes in their
health status as a consequence of becoming a recipient (39). The authors found that there were
effects from becoming a benefit recipient, and that these on average were negative. They were
most pronounced in terms of reduced sleep quality, reduced subjective well-being and
negative psycho-social outcomes. These results should however be read with caution as there
are several shortcomings with the design: The participants are approached as a function of
their status as benefit recipients, and bias from selective responses to appear in congruence of
their benefit status is presumable. Also, the design cannot exclude retrospective bias in either
direction (208).

Increased mortality is found among disability benefit recipients, even after attempted
adjustments for illness (209, 210). This has led some to suggest that there are health
threatening aspects involved among those who receive disability benefits. It is not necessarily
so that the increased mortality is caused by the condition the benefit was awarded for. Benefit
recipiency is associated with lower socio-economic status (SES) (152). Lower SES is a risk

factor for a range of negative health outcomes (211). It is demonstrated that recipients of non-
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health related social security benefits report worse health than disability pensioners, and
preliminary findings from the same authors suggest this also goes for mortality rates (212).
Yet other studies have demonstrated increased mortality among the unemployed (213). In
sum, although there are many indications of worse health among disability pensioners, we do
not know how much of this is related to person or social variables or to effects exerted from
the process of disability pension award.

However, there exists literature on related topics that can be used to shed some light
on the observations in paper III. We found that participants approached around the time of the
award, reported more health problems than those approached several years before or after the
award. The first part of the results, which could mean that health problems increase towards
time of the award, is in line with how other forms of economic factors affects health. Several
studies conclude that in cases where patients receive financial compensation from their health
problems, treatment is still effective, but less so than in cases where no financial
compensation is provided. This has been observed in meta-studies on treatment for chronic
pain (214), in prognosis after closed-head injury (215) and after surgery (216). When
considering these results, it is important to note the authors” warning about the possible
influence from publication biases here. They do, however, hold it unlikely that such bias
could entirely produce the findings. In addition to the negative associations between prognosis
and financial compensation, the studies found that the outcomes were markedly worse in
cases where the litigation processes on awarding or settling the compensation were ongoing at
the time of the health outcome measurement. This suggests that health can be reactive to
ongoing processes regarding economy, and such processes might also be applicable to the
observations in our paper.

An important question is if the poorer outcomes associated with financial

compensation are due to deliberate malingering. A recent review suggest that malingering
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does occur in the context of chronic pain, but the qualities of the reviewed studies does not
allow any conclusive statements on its prevalence (217, 218). Others have claimed that there
is little support of malingering being a frequent problem in these contexts (219). In absence of
persuasive scientific findings on the presence of malingering, it might be pertinent to examine
better supported explanations. The studies identifying associations between poorer medical
outcomes and financial compensations all focus on psychological factors as important. As an
example, patients who have received a financial compensation based on pain, diminishing
nociception might leave the individual in a state of cognitive dissonance. Such dissonance
may according to theory exacerbate nociception in an attempt to resolve the dissonance
through a continuous experience of pain (214).

Also, in paper I1I, significantly more sleep-problems, prescribed medication, and
physical impairment were reported 3-7 years after disability pension compared 3-7 years
before. This is consistent with a notion where disability pension award induces a health risk.
The findings from Floderus and co-authors on long-term sick-leave suggest the same (39).
Interestingly, they specifically mention reduced sleep-quality and psychosocial functioning.
These measures probably reflect similar factors as our measures on sleep-problems and
impairment, and thus supports that negative consequences may be expressed through sleep
and function. Finally, in line with our discussion of possible under-reporting of health
problems in the strata with higher non-attendance, significant increases could be plausible for

other outcomes as well.

4.5 Underestimation of mental illness in disability benefits
It is argued that mental health may be an underestimated factor in disability pension award
(133). A central argument is that anxiety and depression at clinically relevant levels, predict

disability pensions awarded without any mentioning of mental diagnosis in official records
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(115). Similarly, other studies have found depression to be a relevant risk factor for disability
benefits regardless of which diagnoses this is awarded for (134, 220). Another previous study
examined insomnia in disability pension award and found independent effects on disability
pension award also from this exposure (136). The strong effect from insomnia was surprising
considering that it hardly ever is mentioned in official tabulations of which diagnoses
disability pension is awarded for (221). Therefore, any result indicating that insomnia is a
relevant factor for disability pension award suggests that its contribution is underestimated in
official diagnostics. This is at least true to the extent we believe that official tabulations of

disability benefit diagnoses are a reflection of the causes of the reported disability.

4.5.2 Under-treatment of mental illness

If there really is an underestimation of mental illness in disability pension award, as discussed
in the previous section, how does this come about? Several studies have demonstrated that
mental illnesses are underrecognized in primary health care, and interventions aiming to
rectify this are by and large ineffective (222). This might again lead to under-treatment of
mental illnesses in general practice, which is suggested in several studies (74, 80). In this
context it is however important to be reminded that symptoms reported over a pre-defined
cut-off qualifying for a diagnosis is not equivalent with being in need of treatment. Although
population based surveys will tend to identify an overrepresentation of chronic cases, many of
those identified will have a transient episode with a natural remitting course (223).

There are however studies that indicate a less than optimal treatment coverage in the
context of disability pensioning. It is a general policy requirement that adequate treatment has
been attempted before long-term and permanent disability benefits are awarded. In Finland, it
has been found that the vast majority (87 %) of those pensioned off from major depression

had been prescribed an antidepressant before being pensioned (224). The study does not

88



address compliance to this treatment regime. Only 39 % had received sequential trials of
medication, 9 % had received psychotherapy of any modality, and 4 % had attempted Electro-
Convulsive Therapy (ECT) before being awarded disability pension (224). These figures do
not say anything about the quality of the treatment offered. In a Norwegian study in progress,
25 % of those who were awarded disability pension officially for a mental illness reported not
having received any treatment for any mental health problem. This figure was increased to
about half (51 %) if one also consider those where a mental illness contributed to the
disability as a secondary diagnosis (225). The latter study is based on self-report of treatment,
and underreporting cannot be excluded. Some might have received medication without
specific knowledge about what symptoms are being targeted. However, treatment aiming at
preventing permanent work disability is probably less likely to be effective if the patient is
unaware of its purpose.

In summary, under-treatment of mental illnesses (including insomnia) is possible in
primary care. This might be due to under-recognition of cases among general practitioners
(172). It is also plausible that some patients will not accept a psychiatric diagnose, even if the
physician identifies that as the primary cause of symptoms. Another argument that adds to the
problem of under-treatment is that milder cases of depression account for more days off work
than major depression. This is simply a derivate of the skewed distribution in mental health;
there are so many more of such sub-threshold cases that they through sheer numbers outweigh
their less direct risk of disability (226). In a public health perspective this is potentially
harmful as many sub-threshold cases would not develop into full-blown cases given
appropriate intervention at an earlier stage (227). A relevant finding in this context is that the
physicians are far better at diagnosing mental illness when using a dimensional approach;
diagnostic precision increases in a dose-response pattern with increasing severity of symptom

load (228). Thus, sub-threshold levels of depression might be more prone to remain
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undetected and untreated, but may yet be a major contributor to work disability. We are not

aware of studies examining possible under-treatment in time-limited disability benefits.

4.6 Insomnia in disability benefits

As discussed in the previous chapter, the independent effect of insomnia on disability pension
award is one argument supporting an underestimation of mental illness in this outcome (133,
136). The effect of insomnia upon disability pension award was surprisingly strong. This led
us to explore this further. The first approach, in paper II, was to compare it directly against
depression, since depression is the most important single diagnosis for disability pension. We
also wanted to explore some of the possible mechanisms in the association, by running
interaction analysis for insomnia and depression comorbidity, age and gender. This study
focuses particularly on insomnia and disability pension, and general disability benefits will be
less relevant in the following.

In paper 11, we found that insomnia alone predicted disability pension during follow-
up as strongly as depression. Nevertheless, insomnia is not considered a sufficient cause for
disability pension award, and consequently does not figure in official lists of diagnosis of
disability pension causes. This serves as an example of the current view of insomnia in health
care, where it is largely seen as a consequence of other conditions and health problems. The
aetiology of insomnia includes influence of predisposing traits, precipitating events, and
perpetuating conditions (180). Acute insomnia is usually precipitated by other illness, but
usually also remits when the adverse event or condition alleviates. However, some continue to
experience sleep problems long after the evoking factors have passed (229). This exemplifies
two central aspects of insomnia; it is often related to other conditions, but can also be or
become a primary factor (230). It is debated how we should approach insomnia in comorbid

cases; are we better off understanding it as a derivate of that disorder or if it should be
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conceptualized as a matter of it own (231). Emerging evidence suggests that in many cases
the prognosis is improved if insomnia is treated separately or integrated in treatment regimens
for the co-morbid condition (232, 233). Our result that insomnia remains an independent
predictor after adjustment for physical conditions suggests that there indeed are independent
effects of insomnia. As seen in paper II, among those with insomnia that later are awarded
disability pensions, only about 15 % do so from a mental diagnosis. This could support the
notion that successful treatment for insomnia may prevent disability pensioning for other co-
occuring conditions.

Negative consequences of insomnia are repeatedly found in terms of cognitive and
intellectual performance (234, 235). Insomnia holds a strong association to depression.
Although there is no consensus regarding their causal relationship, there is evidence to show
that successful management of insomnia in comorbid cases can alleviate depression (236).
Insomnia is associated with significant reduction in quality of life (237), and also coping
abilities (238). In light of these known associations, it is not surprising that there also is work
disability and societal consequences associated with insomnia (180). The present result of
insomnia as a risk factor for disability pension is in line with other work showing cross-
sectional associations between poor sleep and lower work capacity (239). In terms of costs, a
US study from 1995 estimated the annual direct medical costs of insomnia to be US$13.9
billion (240). When other studies including costs from sleep-related accidents and lost
productivity, the estimate increased to US$92—-107 billion, which emphasizes the large
societal costs from insomnia (241). Substantial societal costs from insomnia have also been
demonstrated in European studies (242-244). The high population attributable fractions (PAF)
of disability pension awards attributable to insomnia found in this study, is yet another

indication of the major societal consequences of insomnia.
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In paper III, one set of the interpretations of the observations suggests that sleep-
problems might be increased by features entailing the process of disability pension award. In
paper II, we use a wash-out period of 18 months. If the heightened report of sleep-problems in
the period leading up to the disability pension award seen in paper III indeed is instigated by
features in the disability pensioning process, the wash-out period might be too short to
completely remove reverse causality from the outcome to exposure. Regardless of causality,
sleep was an important covariate in paper I, where it had an attenuating effect on the poorer
perceived physical health larger than that of depression in the univariate analysis.

The present and the other scattered studies do suggest that sleep has been an under-
estimated factor in work disability. This might be due to the prevalent view of insomnia as a
secondary to any other identified health problem, which causes it to be a residual and often
not targeted specifically in treatment. In terms of treatment as usual, such efforts are anyway
often sub-optimal and seldom takes in Cognitive-Behavioural Therapy (CBT) approaches that

may provide better short and long term results (245).

4.7 Socio-economic gradients and disability benefits

There is a massive literature on the pervasive association between belonging to the lower
socio-economic classes, and more health problems, and higher mortality (246). Although the
research efforts to understand what drives these associations have increased in the later
decades, the phenomenon in itself is not new (247). The difference between the industrialized
and the developing countries in terms of mortality has long been known. There is now also an
emerging focus on the need to consider differentials in mental health as well (248). This is
supported by projections made in the global burden of disease studies, where major
depression is estimated to be a leading cause of disability worldwide, second only to ischemic

heart disease (84). Such differentials are however not only relevant in comparisons between
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parts of the world, but large and stable socio-economic differences are also found within
Norway (151).

The socio-economic gradient in health is certainly also reflected in disability benefits.
We know from previous studies that disability pensioning is far more prevalent in the lower
socio-economic strata (138, 158). Relative community deprivation is associated with a higher
incidence of disability pension award (152). The causal mechanisms in this association are,
however, less clear. According to Krokstad and co-authors, increased morbidity is an
important, but not sufficient explanation. Medical determinants cannot alone explain the
increase in disability pension award over the last decades, nor the variation in incidence over
this period (139, 249).

Despite the indisputable association between socio-economic deprivation and elevated
levels of health problems, it is still not certain that the entire elevation of disability benefit
prevalence in the lower SES is exclusively caused by increased health problems. In the
present thesis, SES is measured and used as a confounding factor in papers I and II. In these
papers, adjustment for SES did not attenuate much of the association between health and
disability benefits. In the case of paper I, this is particularly relevant as it employed the same
dataset and variables used by Krokstad and co-workers to demonstrate strong effects on
disability pension award from SES (138, 139, 250). In paper I from the HUSK study,
adjusting for SES in the final model had no additional attenuating effect on the differences in
perceived health between disability benefit recipients and the employed.

These results indicate that both health and SES are important factors in disability
pension award. However, their co-existence does not necessarily translate to a causal

association along the lines of the socio-economic inequalities in health.
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4.8 Gender issues

Disability benefits are more common among women (30). While most studies on disability
benefits account for gender, for instance as a confounder in analyses, few studies have
attempted to fully analyse the possible mechanisms that are involved in the clear association
between gender and disability benefits (153).

There are several potential explanations for the elevated prevalence of disability
benefits in women. Both of the most major diagnoses in disability benefit award, mental
illness and musculo-skeletal disorders, are more prevalent in women (251, 252). Women
report more symptoms (97), and also an increased spread of the experienced symptoms across
several body regions (252). A higher level of disability benefits might be a reasonable
consequence of the high level of health problems in women. In a parsimonious model in a
recent paper, we predicted disability pension from all included variables, including gender.
The crude effect of being female was initially significant, but not after adjustment for all
covariates (115). We do not know which of the included factors explained the attenuation.

Factors beyond health have been examined to understand the high level of disability
benefits among women. A central topic in this discussion is the term “double-burden”
suggesting that women experience more strain due to domestic roles in addition to work. The
alternative position suggests positive health effects from “role-enhancement” (253). Some
exposure is practically exclusive for women, like pregnancy related illnesses. This should
however largely cause shorter-term absences and be less relevant in terms of disability
pension award. Many women are also more likely then men to stay home with sick children.
Women more often act as a single parent; in Norway, 16 % of children lived with the mother
as a single parent, compared to 2 % with fathers in the year 2000 (254). How single parenting

influences health is not clear, but some studies suggest that single parenting is associated with
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poorer health (255). All these factors could contribute to explaining the higher use of
disability benefits among women, but the evidence is inconclusive (153, 253).

The present thesis is no exception to the rule that gender most often has been treated as
a confounding factor. In paper I, we adjusted the results in the first step of the model and
crude results are not displayed. Thus, besides confirming that disability benefits are more
common in women at the descriptive level, gender was not an issue. In paper II, the models
are also adjusted for gender in the first step. We did, however, examine effect moderation
from gender in the associations between disability pension award and depression as well as
insomnia. No such interaction was found. To our awareness, gender is seldom found to be an

effect modifier in population studies on health and benefits, or other health outcomes.

4.9 The effect of age in disability benefits

In a similar vein as gender, age is also a most relevant factor in disability benefit award, but
its effect is insufficiently explored in research (153). From demographic descriptions of
disability benefit recipients, we know that awards increase in the older working-age strata
(20). As increasing age also is related to increased health problems and morbidity, health
decrements leading to work incapacity is an obvious explanation for this trend. However, in
the same parsimonious model in the study described in the previous chapter on gender issues,
age is a surprisingly strong risk factor for disability pension after adjustment for all other
variables, including multiple aspects of health (115). The odds-ratio for disability pension
during follow-up was as high as 11.6 for the age group 60-67 compared to those 20-39 years
old in the complete model. This effect was by far the strongest of all included, and suggests
that age is an important risk factor for disability pension award beyond that from their

increased propensity for illness.

95



The importance of age is also demonstrated in paper II of this thesis, where significant
effect moderation was found in both [age x depression] and [age x insomnia] interactions. The
results indicate that insomnia and depression are stronger predictors of disability pension
award in those younger than 45 years of age. In terms of the results of the other studies, the
restricted age span does not elucidate the effects of age any further. However, the results are
important as the study focus on an age cohort (40-47) where disability benefit award is
relatively high (20). Furthermore, the persons in this age cohort potentially have a number of
years ahead of them in the working-age span. Measured in person-years, those awarded
disability pension at this age, are thus very important for the total disability pension
expenditure. In terms of individual consequences, this age group will also be affected by

possible adverse effects of disability pension over many years.

4.10 Results in relation to push and pull models
Any form of involuntary expulsion from the labour market is consistent with the push model.
In contrast, the pull model in its crudest form defies the relevance of health in disability
benefits altogether, and suggests that disability benefits are sought by rational consumers. In
the latter perspective, health is only relevant as defining the behaviour or state the person
must attain to gain access to benefits. Such a dichotomous presentation of these two
paradigms is probably best seen as a caricature of their opposing basic views. In practice,
ideas from both perspectives are seen as relevant in the understanding of disability benefits.
There is also the possibility that the two are empirically valid simultaneously, or work in
sequence. The present thesis was not designed to study pull-factors, and it was therefore
unlikely that we would make observations in strong support of it.

The results in the present thesis lean towards supporting push-models for many

reasons. First, we have found that health factors are associated with disability benefits. In
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paper I the disability benefit recipients reported much poorer perceived health than the
employed. Also, the difference was almost the same compared to the unemployed, although
these groups were similar in demographic characteristics. In pull model terminology, this
increased reporting of poor health could be instrumental. However, the health information
was gathered in a context separate from the questions of benefits. This suggests that the
poorer perceived health can be taken at “face value”. In the second aim of the study we found
that about half of the impairment could be explained by other included health variables. One
interpretation of this finding is that impairment is partly a separate concept in health, though
with a strong relevance for disability pension award. Even the unexplained impairment in
those on disability pension is no indication of support for the pull-model as participants in the
study should have nothing to gain by “faking ill”” in their reporting of health and impairment.

In paper II, we found strong independent effects of both insomnia and depression,
particularly among the younger. This is also in line with the push model, as any involuntary
factor removing the person from work is in accordance with the model. Studies have shown
that suffering in insomnia and particularly depression, is comparable with the negative
psychosocial and disabling effect of chronic physical conditions (234, 256-258). As the
symptoms were reported without incentives for faking healthy or ill, the main results in the
second paper are in support of the push model.

The results in paper III might at first sight seem more ambiguous regarding whether
they support the push or the pull model. The first result that more health problems are present
several years before the award again supports push models. However, the increased reporting
of symptoms towards the time of disability pension award, followed by a lower reported level
in those who already have received a disability pension, could be interpreted as deliberate
malingering to gain access to benefits in line with pull model predictions. However, since the

respondents should have no incitement for faking healthy or ill, this again weakens
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interpretations in line with the pull model. It is more likely that the process is indeed a period
with great uncertainty that have a negative effect on participants’ experience of their own
health. The following discussion on sick-roles suggests how such processes can be

internalized and increase symptoms.

4.11 Sick roles and disability benefits

Norway has a higher prevalence of recipients of long-term disability benefits than most other
countries we compare ourselves with (1). In light of our otherwise relatively high
participation rate in the work force (13), this might simply mean that the government provides
for a greater number of people, and perhaps not necessarily that our relatively generous
benefit levels draw more people into benefit award, as suggested by the pull theory
predictions.

In the introduction, we have presented indications of improved general health in the
working age spectrum, as well as an increase number of people on disability pension awards.
We have also presented the case that other factors besides health may “push” people out of
the work force. The main and commonly available route out of the work force and into
permanent income security, goes through health, and ends up in disability pension. In the
cases where the push factor is something other than health, illness will still in many cases be
the only possible entrance to permanent income security. This might particularly be the case
in rural areas, where other feasible jobs are few.

All these factors added up, suggest that we possibly encapsulate some individuals,
whose earning ability is somehow reduced, in a disease oriented scheme without there being a
health problem of the corresponding magnitude. This dilemma in disability policy has
previously been addressed in Westin’s mixed-methods study on redundant workers after a

factory closure in a rural area (4). After the closure, a number of the participants had
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increased symptoms severity and ended up as disability pensioners after their maximal
unemployment period expired. The author states that (pg. 53): “The really intriguing question
is how these symptoms and behaviours might have expressed themselves subsequent to job-
loss if economic compensation had not been conditional on disease, injury or inborn defects;
the medical condition of the disability pension” (4).

None of our studies were particularly designed to study such processes. Some of our
results may however be illustrative. As discussed in relation to paper I, there is the possibility
that we may fail to adjust differences in impairment for all physical conditions and symptoms,
as these may be reduced since the time of benefit award. The remaining reported impairment
could then for some be a result of sick roles requirements that follow with disability benefit
receipt. Such an interpretation would imply that the sick role in itself can maintain or even
increase symptoms and illness. The observations in paper III, with a noticeable lower report
of impairment in the group shortly after the award, and the relatively modest differences after
this might indicate that sick roles following the award maintain experienced impairment.

The concept of sick-roles also has relevance for our discussion on underestimation of
mental health in this context. In sick-role terminology, the patient must be perceived as
having a legitimate medical condition beyond their control. Such perceptions are arguable
harder to obtain in many mental illnesses, compared to physical symptoms (56). Stigma is
associated with mental illness (259), and many individuals may truly doubt that mental
illnesses is beyond personal control (56). Also, many patients may have preferences for
physical symptoms over mental illnesses. The association between mood disorders and
physical symptoms is generally accepted (260, 261). In sum, even when the impairment is
linked to a mental illness, the sick role may be based more on physical symptoms that again

have a direct pathophysiological relationship with the mental illness (261). This may cause
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neglect of mental illnesses where physical symptom presentation dominates despite that these

symptoms may not be the true cause of impairment (55).

4.12 International relevance of the results

As described in the introduction, countries arrange their disability benefit schemes in various
ways (1). This complicates comparisons of country-specific research on these topics. The
studies in the present thesis have all been performed on Norwegian data. Norway has one of
the highest levels of disability expenditure around. This could reflect differences in health
characteristics of those who are awarded benefits, and/or that less grave conditions are
accepted as sufficient causes of impairment. Alternatively, it may reflect a greater propensity
to incorporate societal problems in medical schemes. In any case, this would influence the
validity of making generalizations of these results to other nations. Generalization across
nations is more or less problematic in most health issues, and possibly in particular topics
relevant for public health. Many exposures important one place are near irrelevant elsewhere
when comparing countries and geographical and political regions. Nevertheless, this issue is
probably more important in the context of benefits than many other fields, as these may be
understood as social constructs governed by national policies.

Studies originating from the Scandinavian countries on these topics are nevertheless
being published in international journals. And likewise, studies on social security from other
countries are submitted and published in Scandinavian journals. As for the direct
generalizations, this must be done with caution as in any finding from another context. But as
commented in the introduction, all nations seem to face the challenges with increasing
disability benefit without having readily available solutions. More studies along the lines of
the recent review in Scandinavian Journal of Public Health (5) and the efforts from OECD (1,

10), might be called for to examine similarities and differences more closely.
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4.13 Evidence for interventions

The main finding of the present thesis is that mental health and perceived health are important
factors in disability benefit award. In turn, these health measures are malleable from the
process of becoming a disability pension recipient.

The findings are relevant for some recently suggested interventions. Paper II suggests
that we could gain from improving recognition and treatment in insomnia (180). This is in
line with the arguments we have presented in the section discussing a possible under-
treatment of mental illness (220, 262). However, we know that improved treatment does not
necessarily reach those in need. This is due to capacity problems in health care, but also
patient factors and help-seeking behaviour, described as “filters on the pathway to medical
care” (263). A recent UK initiative has suggested to radically change this, and to develop low-
threshold centres for CBT-based therapy for common mental disorders (83). It is argued that
this mass-scale boost in treatment will lead to economical gain for the state treasury, partly as
it is projected to lower long-term disability expenditure from mental illness (264).

The latter intervention is supported from our findings in paper L. If impairment exist
independently, without being caused by symptoms or conditions, an increased access to
interventions along the lines of CBT, might prove beneficial for return to work. Focus on
health perceptions is embedded in such approaches.

As stated previously, the observations presented in paper III are derived through a
study design that restricts causal conclusions. Hence, these results should not be used as
evidence for interventions alone. One of the proposed explanations for the observations is that
the disability pension process in itself has an impact on health status. If valid, this
interpretation challenge aspects of a recent reform in Norwegian disability policy, where

disability pensions also are awarded on a time-limited basis. If the period leading up to such
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re-evaluations translates to an increase in symptoms and impairment, it is imperative to find
ways to conduct such evaluations without causing an increase in symptoms in this group. This
is important out of concern for the wellbeing of the recipients, but also to prove effective in
achieving a greater rate of return to work.

Finally, as long as health is a relevant factor, preventive efforts targeting the most
central aspects of health in this context should give some effect. In the vast majority of cases,
there is a history of longer and shorter sickness absences prior to permanent work disability.
In prevention terms, this could be seen as a possibility to identify indications of secondary
prevention (60). This implies improving efforts directed towards those at increased risk. There
are obviously such interventions already existing, but further improvements and better
precision as to what health aspects should be focused on, for whom, and when, might be

needed.

4.14 Need for research
Echoing the closing chapter in the recent systematic review of the literature on sickness
absence; more and better research is needed on most aspects of sickness absence and the
corresponding disability benefits (11). The field of research is described as immature in terms
of methods, theory and concepts (6). Many more topics need scientific attention to increase
our understanding of this complex phenomenon. The present thesis has been inspired by this
review and we have attempted to employ innovative designs and combinations of data sources
to broaden our understanding of disability benefits.

In further studies, causes of disability benefits should better elucidated in different
populations. From the present discussion, we are in imminent need for more knowledge on
specific risk factors among the younger age cohorts to better tailor interventions in this group.

We further need more knowledge on how social and medical factors interact in disability
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benefit award. For example, we have seen that both socio-economic and medical factors are
important, but possibly through independent trajectories. In such and other studies, the role of
impairment should be included. Further studies on possible causes and consequences of
disability pension award addressing other relevant outcomes like social inclusion, stigma and
health behaviour, are needed. Consequences of disability benefits should also be studied in
designs where the effects of non-participation can be captured. However, many such designs
would need experiments which raise a number of ethical dilemmas and practical difficulties.

To address these and other topics, we need to employ complementary research
methodologies. This includes analytical epidemiologic studies on population based health
surveys and use of natural experiments, for instance when exposures change as a consequence
of policy reforms. Also, we need international comparison studies, both to get a better grip on
where to, and which, results can be generalized, but also as differences in policy can provide
information on how these interact with a given health panorama. There are also a number of
questions that probably are best addressed through qualitative studies, for instance further
investigations on the relevance of sick-roles and identity in disability benefits.

Finally, we need theoretical refinement in this field of research. The present thesis has
focused on mental health and impairment. Health psychology is a growing field attracting
increasing interest. It is very broad in its focus; nearly every branch of psychology is relevant
and is seen as applicable to nearly every aspect of the health enterprise (265). Thus, an in-
depth presentation of this field was deemed outside the scope of this thesis, and is therefore
not provided. Nevertheless, perspectives from health psychology are likely to contain relevant
theory on the relation between compensation systems and medical outcomes and could prove

to be one valuable asset to our understanding of disability benefits.

103



104



References

OECD: Transforming Disability into Ability. Policies to promote work and income
security for disabled people. Edited by Prinz C. Paris, OECD Publications Service,
2003

Prinz C: Disability programmes in need of reform, in OECD Policy Brief,

Organization for Economic Co-operation and Development, 2003

Waddell G, Burton A: Is Work Good for Your Health and Well-being? London,
Stationery Office, 2006

Westin S: Becoming Disabeled: A sociomedical analysis of individual adaptations to
life after long-term unemployment, in The Royal Norwegian Society of Sciences and

Letters. Trondheim, Tapir, 1991

Anon: SBU summary and conclusions - Introduction. Scandinavian journal of public

health 2004; 32:6-11

Alexanderson K, Norlund A: Chapter 1. Aim, background, key concepts, regulations,
and current statistics. Scandinavian journal of public health 2004; 32:12-30

Marin B: Preface: Recent European Centre Disability Welfare Studies and the OECD

Report 2003, in European Disability Pension Policies. Edited by Prinz C. Vienna,
Ashgate Publishing Limited, 2003, pp 13-21

Assessing disability - an international comparison of workers' compensation systems.

Munich, Miinchener Riickversicherungs-Gesellschaft, 2004

WHO: International classification of impairments, disabilities and handicaps. Geneva,

World Health Organization, 1980

105



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

OECD: Sickness, Disability and Work: Breaking the Barriers. Norway, Poland and
Switzerland. Edited by Prince C. Paris, Organisation for Economic Corporation and

Development, 2006

Alexanderson K, Norlund A: Chapter 12. Future need for research. Scandinavian

journal of public health 2004; 32:256-258

Hensing G, R: Chapter 4. Methodological aspects in sickness-absence research.

Scandinavian journal of public health 2004; 32:44-48

Jouhette S, Romans F: EU Labour Force Survey Principal results 2005, in Population
and Social Statistics, Eurostat, 2006

Hardarson O: People outside the labour force: Declining inactivity rates, in Population

and social conditions, Eurostat, 2006

Folketrygdloven - LOV-1997-02-28-19 [Act of Social Insurance]. Oslo, Ministry of

Labour and Social Inclusion 1997

deJong PR: Disability and Disability Insurance, in European Disabiltiy Pension
Policies. 11 Country Trends 1970-2002. Edited by Prinz C. Vienna, Ashgate, 2003

Dahl S-A, Hansen H-T: Disability Pensions and Social Security in Norway, in
European Disability Pension Policies. Edited by Prinz C. Vienna, Ashgate, 2003

NAV: Jobb og Arbeidsliv, Norges Arbeids og Velferdsetat [Norwegian Labour and
Welfare Organization], 2007

Rikstrydeverket: Avlag pa sgknad om ufgrepensjon 1999-2002 [Rejected applications
for Disability Pensions 1999-2002]. Edited by Utredningsavdelingen,
Rikstrygdeverket, 2003

106



20.

21.

22.

23.

24.

25.

26.

27.

28.

Fevang E, Rged K: Veien til ufgretrygd i Norge [Pathways to Disability Pension in

Norway]. Oslo, Ragnar Frisch Centre for Economic Research 2006

Kivimaki M, Forma P, Wikstrom J, Halmeenmaki T, Pentti J, Elovainio M, Vahtera J:

Sickness absence as a risk marker of future disability pension: the 10-town study.

Journal of Epidemiology and Community Health 2004; 58(8):710-711

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):246-254

Wahlstrom R, Alexanderson K: Chapter 11. Physicians' sick-listing practices.
Scandinavian Journal of Public Health 2004; 32:222-255

Handfield-Jones R: Who Shall Help the Doctor? The Lancet 1964; 2(737):1173

Getz L, Westin S: Radgivende legers og primarlegers vurdering av komplekse
ufgrepensjonssaker. [Assessment by consulting physicians and general practitioneers
about complex disability pension matters]. Tidsskr Nor Lageforen 1995;
115(14):1748-1753

Carlsen B: The changing role of gatekeepers - Rationing and shared decision-making
in primary care, in Department of Public Health and Primary Health Care. Bergen,

University of Bergen, 2006

Hussey S, Hoddinott P, Wilson P, Dowell J, Barbour R: Sickness certification system

in the United Kingdom: qualitative study of views of general practitioners in Scotland.

BMJ 2004; 328(7431):88

Soderberg E, Alexanderson K: Gatekeepers in sickness insurance: a systematic review
of the literature on practices of social insurance officers. Health & Social Care in the

Community 2005; 13(3):211-223

107



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Vingard E, Alexanderson K, Norlund A: Chapter 9. Consequences of being on sick
leave. Scandinavian journal of public health 2004; 32:207-215

Olsen H: Trygdestatistisk arbok 2005 [Annual report 2005]. Oslo, Rikstrygdeverket,
2005

NAYV: Tall og analyse, stgnadsmottakere Oslo, Norges Arbeids og Velferdsetat
[Norwegian Labour and Welfare Organization], 2007

Hansen H-T: Betydningen av individuelle valg 1 trygdekarrierer Tidsskrift for
velferdsforskning 1998; 1(4)

Svendsen G, Svendsen G: Social Kapital. En introduktion [Social Capital. An

introduction]. Copenhagen, Hans Reizels Forlag, 2006

Fukuyama F: Trust. The social virtues and the creation of prosperity. London,

Penguin, 1995

OECD: Economic Survey of Norway, 2004, in OECD Observer, 2004

Ezzy D: Unemployment and Mental-Health - a Critical-Review. Social Science &

Medicine 1993; 37(1):41-52

Jahoda M: Employment and Unemployment. Cambridge, Cambridge University Press,
1982

Thomas C, Benzeval M, Stansfeld SA: Employment transitions and mental health: an
analysis from the British household panel survey. Journal of epidemiology and

community health 2005; 59(3):243-249

Floderus B: Self-estimated life situation in patients on long-term sick leave. Journal of

rehabilitation medicine 2005; 37(5):291-299

108



40.

41.

42.

43.

44.

45.

46.

47.

48.

Ursin H, Eriksen HR: The cognitive activation theory of stress.

Psychoneuroendocrinology 2004; 29(5):567-592

Benavides FG, Benach J, Diez-Roux AV, Roman C: How do types of employment
relate to health indicators? Findings from the Second European Survey on Working

Conditions. Journal of Epidemiology and Community Health 2000; 54(7):494-501

Sverke M, Hellgren J: A review and meta-analysis of job insecurity and its outcomes.

Work and Stress 2000; 14(2):189-190

Sverke M, Hellgren J, Naswall K: What is known about job insecurity and its
consequences? Conclusions from two decades of research. Nordisk Psykologi 2001;

53(2):91-108

Quinlan M, Mayhew C, Bohle P: The global expansion of precarious employment,
work disorganization, and consequences for occupational health: A review of recent

research. International Journal of Health Services 2001; 31(2):335-414

Hellgren J, Sverke M: Does job insecurity lead to impaired well-being or vice versa?
Estimation of cross-lagged effects using latent variable modelling. Journal of

Organizational Behavior 2003; 24(2):215-236

Fischer JE, Thayer JF: Invited Commentary: Tapping the Tip of the Iceberg. Am. J.
Epidemiol. 2006; 163(10):888-890

Bartley M: Job insecurity and its effect on health. J] Epidemiol Community Health
2005; 59(9):718-719

Bartley M: Unemployment and ill health - Understanding the relationship. Journal of
Epidemiology and Community Health 1994; 48(4):333-337

109



49.

50.

51.

52.

53.

54.

55.

56.

Ferrie JE, Shipley MJ, Stansfeld SA, Marmot MG: Effects of chronic job insecurity
and change in job security on self reported health, minor psychiatric morbidity,
physiological measures, and health related behaviours in British civil servants: the
Whitehall IT study. Journal of epidemiology and community health 2002; 56(6):450-
454

Ferrie JE, Shipley MJ, Newman K, Stansfeld SA, Marmot M: Self-reported job
insecurity and health in the Whitehall II study: potential explanations of the
relationship. Social Science & Medicine 2005; 60(7):1593-1602

Arbeid, velferd og inkludering [Work, Welfare and Inclusion]. in Stortingsmeldinger
[Reports to the Storting]. Arbeids- og Inkluderingsdepartementet [Ministry of Labour
and Social Inclusion]. 2006

Vingard E, Alexanderson K, Norlund A: Chapter 10. Sickness presence. Scandinavian

journal of public health 2004; 32:216-221

Kivimaki M, Head J, Ferrie JE, Hemingway H, Shipley MJ, Vahtera J, Marmot MG:
Working while ill as a risk factor for serious coronary events: The Whitehall II study.

American Journal of Public Health 2005; 95(1):98-102

Wang PS, Beck AL, Berglund P, McKenas DK, Pronk NP, Simon GE, Kessler RC:
Effects of major depression on moment-in-time work performance. American Journal

of Psychiatry 2004; 161(10):1885-1891

Stewart W: Lost productive time and cost due to common pain conditions in the US
workforce. JAMA the journal of the American Medical Association 2003;
290(18):2443-2454

Stewart WF, Ricci JA, Chee E, Hahn SR, Morganstein D: Cost of lost productive
work time among US workers with depression. Jama-Journal of the American Medical

Association 2003; 289(23):3135-3144

110



57.

38.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Murray CJ, Lopez AD: Global mortality, disability, and the contribution of risk
factors: Global Burden of Disease Study. Lancet 1997; 349(9063):1436-1442

Murray CJ, Lopez AD: Mortality by cause for eight regions of the world: Global
Burden of Disease Study. Lancet 1997; 349(9061):1269-76

Murray CJL, Lopez AD: Global mortality, disability, and the contribution of risk
factors: Global Burden of Disease Study. Lancet 1997; 349(9063):1436-1442

Caplan G: Principles of preventive psychiatry. New York, Basic Books, 1964

NAV: Sykefravearstilfeller 3 kv 202-2006. Oslo, NAV, 2007

Hensing G, Andersson L, Brage S: Increase in sickness absence with psychiatric
diagnosis in Norway: a general population-based epidemiologic study of age, gender

and regional distribution. BMC Medicine 2006; 4(1):19

Hansson T, Jensen I: Chapter 6. Sickness absence due to back and neck disorders.

Scandinavian journal of public health 2004; 32:109-151

Hensing G, Wahlstrom R: Chapter 7. Sickness absence and psychiatric disorders.
Scandinavian Journal of Public Health 2004; 32:152-180

Preamble to the Constitution of the World Health Organization as adopted by the
International Health Conference. New York, 1946

Prince M, Stewart R, Ford T, Hotopf M: Practical Psychiatric Epidemiology. New
York, Oxford University Press Inc., 2003

Mykletun A: Mortality and work-related disability as long-term consequences of

anxiety and depression in Faculty of Psychology. Bergen, University of Bergen, 2006

111



68.

69.

70.

71.

72.

73.

74.

75.

76.

7.

Holtedal R: Health condition in patients who apply for disability pension due to
musculoskeletal complaints. Tidsskr Nor Laegeforen 2006; 126:2654-2657

Perk J, Alexanderson K: Chapter 8. Sick leave due to coronary artery disease or

stroke. Scandinavian journal of public health 2004; 32:181-206

Maeland JG, Havik OE: Psychological Predictors for Return to Work after a
Myocardial-Infarction. Journal of Psychosomatic Research 1987; 31(4):471-481

Maeland JG, Havik OE: Return to Work after a Myocardial-Infarction - the Influence
of Background Factors, Work Characteristics and Illness Severity. Scandinavian

Journal of Social Medicine 1986; 14(4):183-195

Petrie KJ, Cameron LD, Ellis CJ, Buick D, Weinman J: Changing illness perceptions
after myocardial infarction: An early intervention randomized controlled trial.

Psychosomatic medicine 2002; 64(4):580-586

Bray F: Cancer in Norway 2005, in Cancer incidence, mortality, survival and

prevalence in Norway. Oslo, Cancer registry of Norway, 2006

WHO: Prevalence, Severity, and Unmet Need for Treatment of Mental Disorders in
the World Health Organization World Mental Health Surveys. JAMA the journal of
the American Medical Association 2004; 291(21):2581-2590

APA: Diagnostic and Statistical Manual of Mental Disorders. Washington DC,

American Psychiatric Association, 1987

Breslau N, Kilbey MM, Andreski P: Nicotine Dependence, Major Depression, and
Anxiety in Young-Adults. Archives of General Psychiatry 1991; 48(12):1069-1074

Kringlen E, Torgersen S, Cramer V: A Norwegian psychiatric epidemiological study.

American Journal of Psychiatry 2001; 158(7):1091-1098

112



78.

79.

80.

81.

82.

83.

84.

85.

86.

Kessler RC, McGonagle KA, Zhao S, Nelson CB, Hughes M, Eshleman S, Wittchen
HU, Kendler KS: Lifetime and 12-month prevalence of DSM-III-R psychiatric

disorders in the United States. Results from the National Comorbidity Survey.

Arch.Gen.Psychiatry 1994; 51(1):8-19

Kessler RC, Demler O, Frank RG, Olfson M, Pincus HA, Walters EE, Wang P, Wells
KB, Zaslavsky AM: Prevalence and treatment of mental disorders, 1990 to 2003. New
England Journal of Medicine 2005; 352(24):2515-2523

Roness A, Mykletun A, Dahl AA: Help-seeking behaviour in patients with anxiety
disorder and depression. Acta psychiatrica Scandinavica 2005; 111(1):51-58

Zachrisson HD, Rodje K, Mykletun A: Utilization of health services in relation to
mental health problems in adolescents: A population based survey. BMC public health

[electronic resource] 2006; 6

Sartorius N: The economic and social burden of depression. Journal of Clinical

Psychiatry 2001; 62:8-11

Layard R: The case for psychological treatment centres. BMJ 2006; 332(7548):1030-
1032

Murray CJ, Lopez AD: Alternative projections of mortality and disability by cause
1990-2020: Global Burden of Disease Study. Lancet 1997; 349(9064):1498-504

WHO: The ICD-10 Classificaton of Mental and Behavioural Disorders. Geneva,
World Health Organization 1993

Angst J, Merikangas KR: Multi-dimensional criteria for the diagnosis of depression.

Journal of affective disorders 2001; 62(1-2):7-15

113



87.

88.

89.

90.

91.

92.

93.

94.

95.

Allin M, Murray R: Schizophrenia: a neurodevelopmental or neurodegenerative

disorder? Current Opinion in Psychiatry 2002; 15(1):9-15

Verdoux Hln, van Os J: Psychotic symptoms in non-clinical populations and the

continuum of psychosis. Schizophrenia Research 2002; 54(1-2):59-65

Hanssen M, Peeters F, Krabbendam L, Radstake S, Verdoux H, van Os J: How
psychotic are individuals with non-psychotic disorders? Social Psychiatry and

Psychiatric Epidemiology 2003; 38(3):149-154

Myin-Germeys I, Krabbendam L, van Os J: Continuity of psychotic symptoms in the
community. Current Opinion in Psychiatry 2003; 16(4):443-449

Peters E, Day S, McKenna J, Orbach G: Delusional ideation in religious and psychotic
populations. British Journal of Clinical Psychology 1999; 38:83-96

Zigmond AS, Snaith RP: The hospital anxiety and depression scale. Acta psychiatrica
Scandinavica 1983; 67(6):361-370

Bjelland I, Dahl AA, Haug TT, Neckelmann D: The validity of the Hospital Anxiety
and Depression Scale. An updated literature review. J.Psychosom.Res 2002; 52(2):69-
77

Mykletun A, Stordal E, Dahl AA: Hospital Anxiety and Depression (HAD) scale:
factor structure, item analyses and internal consistency in a large population.

Br.J.Psychiatry 2001; 179:540-544

Flashman LA, Green MF: Review of cognition and brain structure in schizophrenia:
profiles, longitudinal course, and effects of treatment. Psychiatric Clinics of North

America 2004; 27(1):1-+

114



96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

Haug TT, Mykletun A, Dahl AA: The association between anxiety, depression, and
somatic symptoms in a large population: The HUNT-II study. Psychosomatic
medicine 2004; 66(6):845-851

Eriksen HR, Svendsrod R, Ursin G, Ursin H: Prevalence or subjective health
complaints in the Nordic European countries in 1993. European Journal of Public

Health 1998; 8(4):294-298

Katon WJ, Walker EA: Medically unexplained symptoms in primary care. Journal of

Clinical Psychiatry 1998; 59:15-21

Kroenke K, Mangelsdorff AD: Common symptoms in ambulatory care: incidence,

evaluation, therapy, and outcome. Am.J.Med 1989; 86(3):262-266

Nimnuan C, Hotopf M, Wessely S: Medically unexplained symptoms - An
epidemiological study in seven specialities. Journal of psychosomatic research 2001;

51(1):361-367

Goldberg D, Bridges K: Somatic presentations of psychiatric illness in primary care

setting. Journal of psychosomatic research 1988; 32:137-144

Escobar JI, Gara M, Silver RC, Waitzkin H, Holman A, Compton W: Somatisation
disorder in primary care. British Journal of Psychiatry 1998; 173:262-266

Nimnuan C, Rabe-Hesketh S, Wessely S, Hotopf M: How many functional somatic
syndromes? J.Psychosom.Res. 2001; 51(4):549-557

Verhaak PFM, Meijer SA, Visser AP, Wolters G: Persistent presentation of medically
unexplained symptoms in general practice. Fam. Pract. 2006; 23(4):414-420

Wessely S, Nimnuan C, Sharpe M: Functional somatic syndromes: one or many?

Lancet 1999; 354(9182):936-939

115



106.

107.

108.

109.

110.

I11.

112.

113.

Wessely S, White PD: There is only one functional somatic syndrome. British Journal

of Psychiatry 2004; 185:95-96

Stanley IM, Peters S, Salmon P: A primary care perspective on prevailing assumptions
about persistent medically unexplained physical symptoms. International Journal of

Psychiatry in Medicine 2002; 32(2):125-140

Robbins JM, Kirmayer LJ, Hemami S: Latent variable models of functional somatic

distress. Journal of Nervous and Mental Disease 1997; 185(10):606-615

Komaroff AL, Fagioli LR, Doolittle TH, Gandek B, Gleit MA, Guerriero RT, Kornish
J, Ware NC, Ware JE, Bates DW: Health status in patients with chronic fatigue

syndrome and in general population and disease comparison groups. American Journal

of Medicine 1996; 101(3):281-290

Walker EA, Roybyrne PP, Katon WJ, Li L, Amos D, Jiranek G: Psychiatric-Illness
and Irritable-Bowel-Syndrome - A Comparison with Inflammatory Bowel-Disease.

American Journal of Psychiatry 1990; 147(12):1656-1661

VanHemert AM, Hengeveld MW, Bolk JH, Rooijmans HGM, Vandenbroucke JP:
Psychiatric-Disorders in Relation to Medical Illness among Patients of a General

Medical Outpatient-Clinic. Psychological Medicine 1993; 23(1):167-173

Kong SC, Hurlstone DP, Pocock CY, Walkington LA, Farquharson NR, Bramble MG,
McAlindon ME, Sanders DS: The incidence of self-prescribed oral complementary

and alternative medicine use by patients with gastrointestinal diseases. Journal of

Clinical Gastroenterology 2005; 39(2):138-141

Barsky AJ, Orav EJ, Bates DW: Somatization Increases Medical Utilization and Costs
Independent of Psychiatric and Medical Comorbidity. Arch Gen Psychiatry 2005;
62(8):903-910

116



114.

115.

116.

117.

118.

119.

120.

121.

122.

Ursin H: Ufgret ufgrhet. Tidsskr Nor Laegeforen 2006; 126(20):2642

Mykletun A, Overland S, Dahl AA, Krokstad S, Bjerkeset O, Glozier N, Aaro LE,
Prince M: A Population-Based Cohort Study of the Effect of Common Mental
Disorders on Disability Pension Awards. American Journal of Psychiatry 2006;

163(8):1412-1418

van-Amelsvoort LG, Kant IJ, Beurskens AJ, Schroer CA, Swaen GM: Fatigue as a
predictor of work disability. Occupational and environmental medicine 2002;

59(10):712-3

Walker BF: The prevalence of low back pain: A systematic review of the literature

from 1966 to 1998. Journal of Spinal Disorders 2000; 13(3):205-217

Fordyce W: Evaluation and treatment of chronic pain. Baltimore, Williams &

Williams, 1999

Hansson T, Hansson E: Work and musculoskeletal disorders. A scientific review of
issues of association Stockholm, AFA, Goteborgs Universitet och

Arbeidslivsinstitutet, 2001

Waddell G, Aylward M, Sawney P: Back Pain, incapacity for work and social security
benefits: an international review and analysis. London, The Royal Society of Medicine

Press, 2002

SBU: Back and Neck Pain Stockholm, Swedish Council on Technology Assessment in
Health Care, 2000

Aronoff GM, Feldman JB, Campion TS: Management of chronic pain and control of
long-term disability. Occupational Medicine-State of the Art Reviews 2000;
15(4):755-770

117



123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

Aronoff GM, Feldman JB: Preventing disability from chronic pain: a review and

reappraisal. International Review of Psychiatry 2000; 12(2):157-169

Allebeck P, Mastekaasa A: Chapter 3. Causes of sickness absence: research
approaches and explanatory models. Scandinavian journal of public health 2004;

32:36-43

Sandmann M, Lekang R, Riise G, Halvorsen E, Johansen G, Jgrgensen I: Sykefraver
og ufgrepensjonering [Sickness absence and award of disability pension], in Report
No.: NOU 2000:27. Oslo, Statens forvaltningstjeneste [The public sector services],
2000

Sawney P: Current issues in fitness for work certification. The British journal of

general practice 2002; 52(476):217-222

Barsky AJ: The paradox of health. New England journal of medicine, The 1988;
318(7):414-8

Jong-wook L: Global health improvement and WHO: shaping the future. The Lancet
2003; 362(9401):2083-2088

DIHTA: Low-back pain. Frequency, management and prevention from an HTA

Perspective. Copenhagen, Danish Institute for Health Technology Assessment, 1999

Ihlebaek C, Brage S, Eriksen HR: Health complaints and sickness absence in Norway,
1996-2003. Occupational medicine Oxford, England 2007; 57(1):43-49

Wergeland E, Bruusgaard D: Er fraversreduksjon en oppgave for leger? Tidsskr Nor
Legeforen 2005; 125(2984-2987)

Askildsen JER: Unemployment, labor force composition and sickness absence: a panel

data study. Health economics 2005; 14(11):1087-1101

118



133.

134.

135.

136.

137.

138.

139.

140.

Mykletun A, Overland S: Mentale lidelser undervurderes som arsak til ufgretrygding
[Mental disorders are underestimated as a cause of disability]. Tidsskr.Nor

Laegeforen. 2006; 126(11):1491-1492

Savikko A, Alexanderson K, Hensing G: Do mental health problems increase sickness
absence due to other diseases? Social Psychiatry and Psychiatric Epidemiology 2001;
36 310-316

Karpansalo M, Kauhanen J, Lakka TA, Manninen P, Kaplan GA, Salonen JT:
Depression and early retirement: prospective population based study in middle aged

men. J Epidemiol Community Health 2005; 59(1):70-74

Sivertsen B, Overland S, Neckelmann D, Glozier N, Krokstad S, Pallesen S, Nordhus
IH, Bjorvatn B, Mykletun A: The long-term effect of insomnia on work disability: the
HUNT-2 historical cohort study. American journal of epidemiology 2006;
163(11):1018-1024

Westin S, Schlesselman JJ, Korper M: Long-term effects of a factory closure:
Unemployment and disability during ten years' follow-up. Journal of Clinical

Epidemiology 1989; 42(5):435-441

Krokstad S, Johnsen R, Westin S: Social determinants of disability pension: a 10-year
follow-up of 62 000 people in a Norwegian county population. Int.J.Epidemiol. 2002;
31(6):1183-1191

Krokstad S, Westin S: Disability in society-medical and non-medical determinants for
disability pension in a Norwegian total county population study. Social Science and

Medicine 2004; 58(10):1837-1848

Woien TT, Overland S, Mgyner EI, Karlsen EB, Mykletun A: Is the economic rational
choice model empirically relevant for disability pension award when inequality is

taken into account? European Journal of Public Health 2005; 15:177-177

119



141.

142.

143.

144.

145.

146.

147.

148.

Johnston M: Representations of Disabiltiy, in Perceptions of Health and Illness:
Current research and applications. Edited by Petrie K, Weinman J. Amsterdam,

Harwood academic publishers, 1997

Wikman A, Marklund S, Alexanderson K: Illness, disease, and sickness absence: an
empirical test of differences between concepts of ill health. Journal of epidemiology

and community health 2005; 59(6):450-454

Sanne B, Mykletun A, Dahl AA, Moen BE, Tell GS, Hordaland-Health-Study:
Occupational differences in levels of anxiety and depression: the Hordaland Health

Study. Journal of occupational and environmental medicine American College of

Occupational and Environmental Medicine 2003; 45(6):628-38

Sanne B, Mykletun A, Moen BE, Dahl AA, Tell GS: Farmers are at risk for anxiety
and depression: the Hordaland Health Study. Occupational medicine Oxford, England
2004; 54(2):92-100

Sanne B, Mykletun A, Dahl AA, Moen BE, Tell GS: Testing the job Demand-Control-
Support model with anxiety and depression as outcomes: The Hordaland Health

Study. Occupational Medicine-Oxford 2005; 55(6):463-473

Stansfeld SA, Fuhrer R, Head J, Ferrie J, Shipley M: Work and psychiatric disorder in
the Whitehall II Study. Journal of psychosomatic research 1997; 43(1):73-81

Stansfeld SA, Rael EGS, Head J, Shipley M, Marmot M: Social support and
psychiatric sickness absence: A prospective study of British civil servants.

Psychological Medicine 1997; 27(1):35-48

Moyner EI, Overland S, Karlsen EB, Woien TT, Mykletun A: The Karasek and
Theorell job demand-control-support model in predicting sickness absence in the

general population. European Journal of Public Health 2005; 15:117-117

120



149.

150.

151.

152.

153.

154.

155.

156.

157.

Vahtera J, Kivimaki M, Forma P, Wikstrom J, Halmeenmaki T, Linna A, Pentti J:
Organisational downsizing as a predictor of disability pension: the 10-town

prospective cohort study. J Epidemiol Community Health 2005; 59(3):238-242

Blondal S, Scarpetta S: The retirement decisions on OECD countries. Working paper

AWD 1.4. Paris, OECD, 1998

Krokstad S, Kunst AE, Westin S: Trends in health inequalities by educational level in
a Norwegian total population study. J.Epidemiol. Community.Health 2002; 56(5):375-
380

Krokstad S, Magnus P, Skrondal A, Westin S: The importance of social characteristics
of communities for the medically based disability pension. European Journal of Public

Health 2004; 14(4):406-412

Allebeck P, Mastekaasa A: Chapter 5. Risk factors for sick leave - general studies.
Scandinavian journal of public health 2004; 32:49-108

Ehrenberg RG, Smith RS: Modern Labor Economics. Theory and Public Policy.
Boston, Addison Wesley, 2003

Hansen H: Betydningen av individuelle valg i trygdekarrierer (In Norwegian,
translated: The influence of individual choices in social security careers). Tidsskrift

for velferdsforskning 1998; 4(1)

Atkinson AB, Atkinson AB, Morgensen GV: Work incentives, in Welfare and Work

Incentives. A North European Perspective. Oxford, Clarendon Press, 1993

Mykletun A: Overgang fra arbeid til trygd: Attraksjon eller utstgtning? Bergen,
University of Bergen, 2000

121



158. Krokstad S: Health inequalities by socioeconomic status among men in the Nord-
Trgndelag Health Study, Norway. Scandinavian journal of public health 2002;
30(2):113-124

159. Alexanderson K, Hensing G: More and better research needed on sickness absence.

Scandinavian Journal of Public Health 2004; 32(5):321-323

160. Alexanderson K, Norlund A: Preface: Evidence based medicine and the Swedish
Council on Technology Assessment in Health Care (SBU). Scandinavian Journal of

Public Health 2004; 32:3-4

161.  Parsons T: The Social System. London, Routeledge & Paul, 1951

162. Fox R: The Sociology of Medicine: A participant Observer's view. New Jersey,
Prentice-Hall, 1989

163.  Shilling C: Culture, the 'sick role' and the consumption of health. The British journal
of sociology 2002; 53(4):621-638

164. Williams SJ: Parsons revisited: from the sick role to . . . ? Health 2005; 9(2):123-144

165. Schwartz HD: Dominant issues in medical sociology. New York, McGraw-Hill, Inc.,

1994

166. Holmen J, Midthjell K, Kriiger O, Langhammer A, Holmen T, Bratberg G, Vatten L,
Lund-Larsen P: The Nord-Trgndelag Health Study 1995-97 (HUNT 2): Objectives,
contents, method and participation. Norsk Epidemiologi 2003; 13(1):19-32

167. Langhammer A, Johnsen R, Holmen J, Gulsvik A, Bjermer L: Cigarette smoking
gives more respiratory symptoms among women than among men - The Nord-
Trondelag Health Study (HUNT). Journal of epidemiology and community health
2000; 54(12):917-922

122



168. Eaton WW, Holzer CE, VonKorff M, Anthony JC, Helzer JE, George L, Burnam MA,
Boyd JH, Kessler LG, Locke BZ: The Design of the Epidemiologic Catchment-Area

Surveys - the Control and Measurement of Error. Archives of general psychiatry 1984;

41(10):942-948

169. Mykletun A, Bjerkeset O, Dewey M, Prince M, Overland S, Stewart R: Anxiety,
depression and cause specific mortality. The HUNT study. Psychosomatic medicine

2007; 69(4):323-331

170.  Akselsen A, Lien S, Siverstgl @: FD-Trygd. List of Variables. Oslo, Statistics
Norway, 2007

171.  The ICD-10 Classification of Mental and Behavioural Disorders: Diagnostic criteria

for research. Geneva, World Health Organization, 1993

172.  Olsson I, Mykletun A, Dahl AA: The hospital anxiety and depression rating scale: A
cross-sectional study of psychometrics and case finding abilitites in general practice.

BMC Psychiatry 2005; 5(1):46

173.  Ware J, Jr., Kosinski M, Keller SD: A 12-Item Short-Form Health Survey:
construction of scales and preliminary tests of reliability and validity. Medical care

1996; 34(3):220-33

174. Ware J: The Mos 36-item Short-form Health Survey (SF-36).1. Conceptual
Framework and Item Selection Medical care 1992; 30(6):473-483

175.  Ware J, Jr.: SF-36 Health Survey Update, 2007

176. Buist-Bouwman MA, De Graaf R, Vollebergh WAM, Alonso J, Bruffaerts R, Ormel
J: Functional disability of mental disorders and comparison with physical disorders: a

study among the general population of six European countries. Acta Psychiatrica

Scandinavica 2006; 113(6):492-500

123



177.

178.

179.

180.

181.

182.

183.

184.

185.

Alonso J, Angermeyer M, Lepine JP: The European Study of the Epidemiology of
Mental Disorders (ESEMeD) project: an epidemiological basis for informing mental

health policies in Europe. Acta Psychiatr Scand 2004; 109(suppl 420)

ATC classification index with DDDs 2007. Oslo, WHO Collaborating Centre for Drug
Statistics Methodoloy, 2006

Nord C, Mykletun A, Fossa SD: Cancer patients' awareness about their diagnosis: a

population-based study. Journal of Public Health Medicine 2003; 25(4):313-317

Sivertsen B: Insomnia in older adults: Consequences, assessment and treatment, in

Faculty of Psychology. Bergen, University of Bergen, 2006

Chesson AL, Ferber RA, Fry JM, GriggDamberger M, Hartse KM, Hurwitz TD,
Johnson S, Littner M, Kader GA, Rosen G, Sangal RB, SchmidtNowara W, Sher A:
Practice parameters for the indications for polysomnography and related procedures.

Sleep 1997; 20(6):406-422

Krokstad S, Ringdal K, Westin S: Classifying people by social class in population
based health surveys. Norsk Epidemiologi 2002; 12(1):19-25

Krokstad S, Westin S: Health inequalities by socioeconomic status among men in the
Nord-Trondelag Health Study, Norway. Scandinavian Journal of Public Health 2002;
30(2):113-124

Aertgeerts B: The value of the CAGE in screening for alcohol abuse and alcohol
dependance in general clinical populations: a diagnostic meta-analysis. Journal of

Clinical Epidemiology 2004; 57(1):30-39

Cohen J: Statistical power analysis for the behavioral sciences (2nd ed.). Hillsdale, NJ:

Lawrence Earlbaum Associates, 1988

124



186.

187.

188.

189.

190.

191.

192.

193.

194.

Hedges L, Olkin I: Statistical methods for meta-analysis. San Diego, CA, Academic
Press, 1985

Ferron J, Rendina-Gobioff G: Interrupted Time Series Design, in Encyclopedia of
Statistics in Behavioural Science, vol 2. Edited by Everitt BS, Howell DC. Chichester,
Wiley 2005

Akselsen A, Lien S, Sandnes T: FD-trygd dokumentasjonsrapport. Pensjoner. Grunn
og hjelpestgnader 1992-2001. Oslo, Rikstrygdeverket, 2003

Simon GE, Von Korff M, Lin E: Clinical and functional outcomes of depression
treatment in patients with and without chronic medical illness. Psychological Medicine

2005; 35(2):271-279

Prince M, Prince M, Stewart R, Ford T, Hotopf M: Measurement in psychaitry, in
Practical Psychiatric Epidemiology. London, Oxford, 2003, pp 13-41

Overland S, Glozier N, Mland J, Aarg L, Mykletun A: Employment Status and
Perceived Health in the Hordaland Health Study (HUSK). BMC public health

[electronic resource] 2006; 6:219

Prince M, Prince M, Stewart R, Ford T, Hotopf M: Statistical methods in psychiatric
epidemiology 2: an epidemiologist's perspective, in Practical Psychiatric

Epidemiology. London, Oxford, 2003, pp 275-289

Abraham WT, Russell DW: Missing data: a review of current methods and
applications in epidemiological research. Current Opinion in Psychiatry 2004;

17(4):315-321

Stordal E, Bjartveit Kruger M, Dahl NH, Kruger O, Mykletun A, Dahl AA:
Depression in relation to age and gender in the general population: the Nord-

Trondelag Health Study (HUNT). Acta.Psychiatr.Scand 2001; 104(3):210-216

125



195.

196.

197.

198.

199.

200.

201.

202.

203.

De Stavola BL, Nitsch D, dos Santos Silva I, McCormack V, Hardy R, Mann V, Cole
TJ, Morton S, Leon DA: Statistical Issues in Life Course Epidemiology. Am. J.
Epidemiol. 2006; 163(1):84-96

Bjelland I: Anxiety and Depression in the General Population, in Faculty of Medicine.

Bergen, University of Bergen, 2004

Bollen K, Lennox R: Conventional wisdom on measurement - a structural equation

perspective. Psychological bulletin 1991; 110(2):305-314

Ejlertsson G, Eden L, Leden I: Predictors of positive health in disability pensioners: a
population-based questionnaire study using Positive Odds Ratio. Bmc Public Health

2002; 2

McKee-Ryan F, Song, Z, Wanberg, C R, Kinicki, A J: Psychological and Physical
Well-Being During Unemployment: A Meta Analytic Study. Journal of Applied
Psychology 2005; 90(1):53-76

Janlert U: Unemployment as a disease and diseases of the unemployed. Scandinavian

Journal of Work Environment & Health 1997; 23:79-83

Shortt SED: Is unemployment pathogenic? A review of current concepts with lessons

for policy planners. International Journal of Health Services 1996; 26(3):569-589

Murphy GC, Athanasou JA: The effect of unemployment on mental health. Journal of
Occupational and Organizational Psychology 1999; 72:83-99

Johnson RJ, Wolinsky FD: The Structure of Health-Status among Older Adults -
Disease, Disability, Functional Limitation, and Perceived Health. Journal of Health

and Social Behavior 1993; 34(2):105-121

126



204.

205.

206.

207.

208.

209.

210.

211.

212.

Kroenke K, Rosmalen JGM: Symptoms, syndromes, and the value of psychiatric
diagnostics in patients who have functional somatic disorders. Medical Clinics of

North America 2006; 90(4):603-+

Stigler SM: Regression towards the mean, historically considered. Statistical methods

in medical research 1997; 6(2):103-14

Lucas RE, Clark AE, Georgellis Y, Diener E: Unemployment Alters the Set Point for
Life Satisfaction. Psychological Science 2004; 15(1):8-13

Singh-Manoux A: What does self rated health measure? Results from the British
Whitehall IT and French Gazel cohort studies. Journal of Epidemiology and
Community Health 2006; 60(4):364-372

Wilson TD, Meyers J, Gilbert DT: "How happy was i, anyway?" - A retrospective
impact bias. Social Cognition 2003; 21(6):421-446

Wallman T, Wedel H, Johansson S, Rosengren A, Eriksson H, Welin L, Svardsudd K:
The prognosis for individuals on disability retirement An 18-year mortality follow-up
study of 6887 men and women sampled from the general population. BMC public
health [electronic resource] 2006; 6(1):103

Kivimaki M, Head J, Ferrie JE, Shipley MJ, Vahtera J, Marmot MG: Sickness absence
as a global measure of health: evidence from mortality in the Whitehall II prospective

cohort study. BMJ british medical journal 2003; 327(7411):364-368

Elstad JI: Gradientutfordringen [The challenge of the Gradient]. Oslo, Sosial og
heldedirektoratet, 2005

Weel Kvd, Dahl E, Lgdemel I, Lgyland B, Naper SO, Slagsvold M: Funksjonsevne
blant langtidsmottakere av sosialhjelp. Oslo, Sosial- og helsedirektoratet, 2006

127



213.

214.

215.

216.

217.

218.

2109.

220.

Ahs AMH, Westerling R: Mortality in relation to employment status during different
levels of unemployment. Scandinavian journal of public health 2006; 34(2):159-167

Rohling ML, Binder LM, Langhinrichsen-Rohling J: Money Matters: A Meta-
Analytic Review of the Association Between Financial Compensation and the

Experience and Treatment of Chronic Pain. Health Psychology 1995; 14(6):537-547

Binder LM, Rohling ML: Money matters: A meta-analytic review of the effects of
financial incentives on recovery after closed-head injury. American Journal of

Psychiatry 1996; 153(1):7-10

Harris I: Association between compensation status and outcome after surgery - A
meta-analysis. JAMA the journal of the American Medical Association 2005;
293(13):1644-1652

Melzack R, Katz J, Jeans ME: The Role of Compensation in Chronic Pain - Analysis
Using a New Method of Scoring the Mcgill Pain Questionnaire. Pain 1985; 23(2):101-
112

Fishbain DA, Cutler R, Rosomoff HL., Rosomoff RS: Chronic pain disability
exaggeration/malingering and submaximal effort research. Clinical Journal of Pain

1999; 15(4):244-274

Leavitt F, Garron DC, Mcneill TW, Whisler WW: Organic Status, Psychological
Disturbance, and Pain Report Characteristics in Low-Back-Pain Patients on

Compensation. Spine 1982; 7(4):398-402

Kessler RC, Barber C, Birnbaum HG, Frank RG, Greenberg PE, Rose RM, Simon GE,
Wang P: Depression in the workplace: effects on short-term disability. Health Aff
1999; 18(5):163-171

128



221.

222.

223.

224.

225.

226.

227.

228.

NIA: Annual reports from the Norwegian Insurance Agency 2005 [Trygdestatistisk
arbok 2005 - in Norwegian]. Oslo, National Insurance Agency, 2005

Thompson C, Kinmonth AL, Stevens L, Peveler RC, Stevens A, Ostler KJ, Pickering
RM, Baker NG, Henson A, Preece J, Cooper D, Campbell MJ: Effects of a clinical-
practice guideline and practice-based education on detection and outcome of

depression in primary care: Hampshire Depression Project randomised controlled trial.

Lancet 2000; 355(9199):185-191

Spitzer RL: Diagnosis and need for treatment are not the same. Archives of general

psychiatry 1998; 55(2):120-120

Isometsa ET, Katila H, Aro T: Disability pension for major depression in Finland.

Am.J.Psychiatry 2000; 157(11):1869-1872

Overland S, Glozier N, Krokstad S, Mykletun A: Under-treatment prior to disability
pension award for mental illness. The HUNT study. Psychiatric Services 2007;
Submitted

Broadhead WE, Blazer DG, George LK, Tse CK: Depression, disability days, and
days lost from work in a prospective epidemiologic survey. JAMA 1990;
264(19):2524-2528

Kessler RC, Merikangas KR, Berglund P, Eaton WW, Koretz DS, Walters EE: Mild
disorders should not be eliminated from the DSM-V. Archives of General Psychiatry
2003; 60(11):1117-1122

Thompson C, Ostler K, Peveler RC, Baker N, Kinmonth AL: Dimensional perspective
on the recognition of depressive symptoms in primary care - The Hampshire

Depression Project 3. British Journal of Psychiatry 2001; 179:317-323

129



220.

230.

231.

232.

233.

234.

235.

236.

237.

238.

239.

Morin C: Insomnia: psychological assessment and management. New York, Guilford

Press, 1993

Roth T, Roehrs T: Insomnia: Epidemiology, Characteristics, and Consequences.

Clinical Cornerstone 2003; 5(3):5-15

Lichstein KL: Secondary insomnia: a myth dismissed. Sleep Medicine Reviews 2006;

10(1):3-5

NIH: State-of-the-art Conference Statementon Manifestations and Management of

Chronic Insomnia in Adults, in NHI Consens Sci Statements, 2005, pp 1-30

Stepanski EJ, Rybarczyk B: Emerging research on the treatment and etiology of

secondary or comorbid insomnia. Sleep Medicine Reviews 2006; 10(1):7-18

Simon GE, VonKorff M: Prevalence, burden, and treatment of insomnia in primary

care. American Journal of Psychiatry 1997; 154(10):1417-1423

Szelenberger W, Niemcewicz S: Severity of insomnia correlates with cognitive

impairment. Acta Neurobiologiae Experimentalis 2000; 60(3):373-373

Morawetz D: Insomnia and Depression: Which Comes First? Sleep Research Online

2003; 5(2):77-81

Zammit GK, Weiner J, Damato N, Sillup GP, McMillan CA: Quality of life in people
with insomnia. Sleep 1999; 22:S379-S385

Morin CM, Rodrigue S, Ivers H: Role of stress, arousal, and coping skills in primary

insomnia. Psychosomatic medicine 2003; 65(2):259-267

Linton SJ, Bryngelsson IL: Insomnia and its relationship to work and health in a

working-age population. Journal of Occupational Rehabilitation 2000; 10(2):169-183

130



240.

241.

242.

243.

244.

245.

246.

247.

248.

249.

Walsh JK, Engelhardt CL: The direct economic costs of insomnia in the United States
for 1995. Sleep 1999; 22:S386-S393

Stoller MK: Economic-Effects of Insomnia. Clinical Therapeutics 1994; 16(5):873-
897

Godet-Cayre V, Pelletier-Fleury N, Le Vaillant M, Dinet J, Massuel MA, Leger D:
Insomnia and absenteeism at work. Who pays the cost? Sleep 2006; 29(2):179-184

Leger D, Massuel MA, Metlaine A: Professional correlates of insomnia. Sleep 2006;
29(2):171-178

Walsh JK: Insights into the public health burden of insomnia. Sleep 2006; 29(2):142-
143

Sivertsen B, Omvik S, Pallesen S, Bjorvatn B, Havik OE, Kvale G, Nielsen GH,
Nordhus IH: Cognitive behavioral therapy vs zopiclone for treatment of chronic
primary insomnia in older adults - A randomized controlled trial. Jama-Journal of the

American Medical Association 2006; 295(24):2851-2858

Marmot M: Inequalities in Health. New England Journal of Medicine 2001; 345:134-
136

Smith G: Socioeconomic differentials in mortality - Evidence from Glasgow

graveyards BMJ 1992; 305(6868):1554-1557

Patel V, Saraceno B, Kleinman A: Beyond evidence: The moral case for international

mental health. American Journal of Psychiatry 2006; 163(8):1312-1315

Krokstad S, Johnsen R, Westin S: Medisinske og ikke-medisinske risikofaktorer for
uforepensjon. [Medical and non-medical risk factor criteria for disability pension].

Tidsskr.Nor.Laegeforen. 2002; 122(15):1479-1485

131



250.

251.

252.

253.

254.

255.

256.

257.

258.

259.

Krokstad S: The importance of social characteristics of communities for the medically

based disability pension. The European journal of public health 2004; 14(4):406-412

Kessler RC, Zhao S, Horwitz AV, Sheid TL: The prevalence of mental illness, in A
handbook for the study of mental health. Cambridge, Cambridge University Press,
1999, pp 58-78

Bruusgaard D: Muskelskjelettplager - det store folkehelseproblemet [Musculoskeletal
complaints - the public health challenge]. in Folkehelse i1 forandring. Edited by Hurlen
P, Nordhagen R. Oslo, Universitetsforlaget, 1995

Mastekaasa A: Parenthood, gender and sickness absence. Social Science & Medicine

2000; 50(12):1827-1842

Ugreninov E: Levekar blant alenemgdre. Oslo, Statistics Norway, 2005

Westin M, Westerling R: Health and healthcare utilization among single mothers and

single fathers in Sweden. Scandinavian Journal of Public Health 2006; 34(2):182-189

Wells KB, Stewart A, Hays RD, Burnam MA, Rogers W, Daniels M, Berry S,
Greenfield S, Ware J: The functioning and well-being of depressed patients. Results

from the Medical Outcomes Study. JAMA 1989; 262(7):914-919

Hays RD, Wells KB, Sherbourne CD, Rogers W, Spritzer K: Functioning and Well-
Being Outcomes of Patients with Depression Compared with Chronic General

Medical Illnesses. Archives of General Psychiatry 1995; 52(1):11-19

Andrews G, Sanderson K, Beard J: Burden of disease - Methods of calculating
disability from mental disorder. British Journal of Psychiatry 1998; 173:123-131

Glozier N: Mental ill health and fitness for work. Occup.Environ.Med 2002;
59(10):714-720

132



260.

261.

262.

263.

264.

265.

Kirmayer LJ, Robbins JM, Dworkind M, Yaffe MJ: Somatization and the Recognition
of Depression and Anxiety in Primary Care. American Journal of Psychiatry 1993;

150(5):734-741

Stahl SM: Does depression hurt? Journal of Clinical Psychiatry 2002; 63(4):273-274

Mykletun A, @verland S: Mentale lidelser undervurderes som arsak til ufgretrygding.
Tidsskr Nor Legeforen 2006; 126(11):1491-2

Goldberg D, Huxley P: Mental illness in the community. Pathway to psychiatric care.

London Tavistoc publications, 1980

Layard R: Mental Health: Britain's Biggest Social Problem, London School of

Economics, 2005

Taylor SE: Health Psychology - the Science and the Field. American Psychologist
1990; 45(1):40-50

133



	Paper I.pdf
	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Population and data material
	Employment status and receipt of benefits
	Perceived health
	Health
	Somatic conditions
	Mental health
	Somatic symptoms

	Socio-demographic and behavioural factors
	Statistical analysis and models
	Ethics

	Results
	Discussion
	Main results
	Strengths and limitations
	Interpretation

	Conclusion
	Competing interests
	Authors' contributions
	Acknowledgements
	References
	Pre-publication history




